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Bute.  T)  URKE,  Edmctkd,  a  writer,  orator,  and  statesman, 
J3  was  bom  in  Dublin,  on  tbe  first  January,  in  the 
year  1730.  His  father  was  an  attorney,  first  in  Lime- 
rick, and  afterwards  in  Dablin*  Young  Burke  re- 
ceived the  first  rudiments  of  his  education  at  Ballytore, 
in  the  county  of  Kildare,  under  tbe  tuition  of  Abra- 
ham Shackleton,  a  Quaker  of  considerable  celebritj. 
Committed  to  the  care  of  a  master  so  admirably  qua- 
lified for  the  important  business  of  instruction,  young 
Burke  applied  to  his  studies  with  commendable  assi- 
xduity,  and  became  one  of  the  numerous  examples  that 
might  be  adduced,  to  demonstrate  the  falsehood  of  that 
popular  but  dangerous  maxim,  that  young  men  of  ge^ 
nius  are  always  destitute  of  application. 

In  this  seminary  he  laid  the  foundation  of  his  know- 
ledge in  the  languages  of  antiquity  \  whence  he  was 
hereafter  to  borrow  the  elegance  of  his  taste,  and  the 
tnodela  and  imagery  of  his  eloquence.  From  this 
source  was  also,  most  probably,  derived  that  love  of 
liberty,  which,  germinating  at  certain  periods  in  his 
bosom,  80  often  pointed  his  oratory,  inflamed  his  pas- 
sions, and  animated  his  sentiments  ^  and  which  in  bis 
best  days  acquired  him  a  reputation  almost  unequalled 
in  our  times. 

At  this  respectable  school  several  jears  of  his  life 
were  spent:  and  the  attachment  of  the  master,  and 
the  gratitude^  of  the  pupil,  reflect  honour  on  both. 
The  former  lived  to  see  bis  scholar  attain  a  consider- 
able degree  of  reputation  ;  and  be  on  his  part  was  ac- 
customed ,to  spend  a  portion  of  his  annual  visit  to  Ire-^ 
land  at  Ballytore. 

From  a  provincial  seminary  Edmund  was  sent  to  the 
university  of  Dublin.  Here,  however,  he  does  not 
appear  to  have  distinguished  himself  either  by  applica- 
tion or  talents.  His  character,  as  a  student,  was  merely 
negative.  He  exhibited  no  symptoms  of  early  genius, 
obtained  no  palms  in  the  academic  race,  and  departed 
even  witliout  a  degree.  During  this  period,  however, 
he  commenced  author.  His  first  essays  were  of  a  poli- 
tical nature. 

•    Mr  Burke  now  addicted  himself  to  other  pursuits, 
particularly  logic  and  metaphysics  :  and  is  said  to  have 

flanned  a  refutation  of  the  systems  of  Berkeley  and 
lame.  'While  thus  employed  in  treasuring  up  the 
means  of  attaining  a  speciea  of  celebrity,  which  far  diffe^ 
rent  avocations  prevented  bim  afterwards  from  aspiring 
lOt  he  was  not  inattentive  to  tbe  grand  object  of  obtain- 
ing a  suitable  settlement  in  life  \  for  his  family  was  not 
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opulenti  and  he  already  panted  after  independence.    He     Burke, 
accordingly  became  a  candidate  for  a  vacant  chair  at        » 
the  university  of  Glasgow.    The  immediate  reason  of 
his  failure  is  not  directly  known  ^  but  on  this  he  re- 
paired to  the  metropolis,  and  enrolled  his  name  as  a  stu- 
dent of  the  Inner  Temple. 

It  appears  from  his  speeches,  his  writings,  and  his 
conversation,  that  he  studied  the  grand  outline  of  our 
municipal  jurisprudence  with  particular  attention  \  but 
it  may  be  doubted  whether  he  ever  entered  into  the 
minutiae*  Indeed,  the  versatility  of  bis  talents,  and 
his  avocations,  were  but  little  calculated  for  that  dull 
and  plodding  circuit  which  can  alone  lead  to  an  inti- 
mate knowledge  of  our  laws.  Besides,  if  he  had  been 
gifted  with  the  necessary  application,  both  time  and 
opportunity  were  wanting  :  for  it  is  well  known  that 
at  this  period  of  his  life  the  *'  res  angusta  domP*  did 
not  permit  the  student  to  dedicate  his  attention  solely 
to  this,  or  indeed  to  any  other  single  object. 

The  exhausted  state  of  his  finances  called  frequently 
for  a  speedy  supply  \  and,  instead  of  perusing  the  pages 
of  Bracton,  Fleta,  Littleton,  and  Coke,  he  was  ob- 
liged to  write  essays,  letters,  and  paragraphs,  for  the 
periodical  publications  of  the  day.  But  if  these  pur- 
suits diverted  his  attention  from  graver  studies,  they 
acquired  him  a  facility  of  composition,  and  a  com- 
mand of  style  and  of  language,  which  proved  emi- 
nently serviceable  in  the  course  of  his  future  life. 

His  health,  however,  became  at  length  impaired, 
and  a  nervous  fever  ensued.  This  circumstance  in- 
duced him  to  call  in  the  aid  of  Dr  Nugent,  one  of  his 
own  countrymen,  a  medical  man,  ffbose  manners  were 
more  amiable  than  his  practice  was  extensive.  This 
gentleman,  who  had  travelled  on  the  continent,,  and 
was  an  author  himself,  readily  discovered  the  source  of 
his  malady,  and,  by  removing  him  from  books  and  bu- 
siness to  his  own  house,  soon  effected  a  cure.  That 
event  is  said  to  have  been  hastened,  if  not  entirely 
completed,  by  a  physician  of  another  kind ;  the  ac- 
complished daughter  of  bis  host.  This  lady  wns  des- 
tined to  become  his  wife  \  a  circumstance  particularly 
fortunate  for  him,  as  her  disposition  was  mild  and 
gentle,  and  she  continued  through  a  long  series  of 
years,  and  many  vicissitudes  of  fortune,  to  soothe  and* 
tranquillize  passions  always  violent,  and  often  tumul- 

tOdlS. 

Our  student  seems  at  length  to  have  determined 
once  more  to  endeavour  todutiDguish  Uintelf  as  an  au- 
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Rtiike.  ^'^^1*9  ^"^  ^^  accordingly  took  advantage  of  tbe  death 
of  a  celebrated  peer  to  write  a  work  aUer  tbe  manner 
of  that  nobleman  ^  in  wbich,  by  exaggerating  bis 
pnncjples,  be  should  be  enabled  to  bring  them  into 
contempt  t  but  thia  effort  proved  unsaccessful,^  for  the 
treatise  in  qtieiftion  was  for  a  long  time  contighed  to 
oblivion,  and  would  never  have  beea  bea^d  af,  bad  it 
not  been  resuscitated  by  his  future  fame.  Another 
performance  made  ample  amends :  his  **  Essay  on  the 
Sublime  and  Beautiful**  attracted  a  high  degree  of  re- 
putation, and  acquired  him  considerable  celebrity  as  a 
man  of  letters.  In  addition  to  the  profits  of  tbe  piii^ 
lication,  he  is  said  on  this  occasion  to  have  received  a 
present  from  his  father  of  lOoL  But  his  cit'cumstances 
must  have  been  greatly  embarrassed  aboot  this  time,  as 
he  was  obliged  to  sell  his  books  ^  and  surely  nothing 
but  the  extremity  of  distress  could  have  forced  a  man 
of  letters  to  such  a  measure. 

The  work  \te  have  just  mentioned,  having  an  idi- 
mediate  relation  to  taste,  excited  a  desire  in  Sir  Joshua 
Keynolds,  even  then  at  the  head  of  bis  profession,  to 
become  acquainted  with  Mr  Burke  ^  and  a  friendship 
ensued  which  continued  uninterrupted  during  the  life 
nf  the  painter,  and  was  unequivocally  testified  by  a 
handsome  bequest  in  his  will.  Dr  Johnson  also  sought 
and  obtained  an  intimacy  with  him,  and  be  now  be- 
came tbe  constant  frequenter  of  two  clubs,  composed 
of  some  of  the  most  celebrated  men  of  that  day»  One 
of  these  met  at  the  Turk's  Head  tavern  in  Gerrard- 
street,  and  consisted  of  the  following  members:  Dr 
Johnson,  Mr  (afterwards  Sir  Josltna)  Reynolds,  Dr 
Goldsmith,  Mr  Topham  Beauclerc,  Dr  Nugent,  Sir 
John  Hawkins,  Mr  Bennet  Langton,  Mr  Chamler,  Mr 
Garrtck,  and  Mr  Burke. 

The  other  assembled  at  the  St  James's  cofiee-house, 
and  besides  many  of  tbe  above,  was  composed  of  the 
following  members :  Mr  Cnmberland,  Dr  Douglas 
bishop  of  Salisbury*  Dr  Bernard  dean  of  Derry,  Mr 
Richard  Burke,  Mr  William  Burke.  Mr  Hickey,  &c. 
Dr  Goldsmith,  who  was  Mr  Burke  a  contemporary  at 
Dublin  College,  was  a  member  of  both^  and  wrote  the 
epitaphs  of  those  who  composed  the  latter.  That  on 
Mr  Burke  has  often  been  praised. 

Here  lies  our  good  Edmund  whose  genius  was  such, 
We  scarcely  can  praise  it  or  blame  it  too  much  } 
Who,  born  for  the  universe,  narrowed  his  mind,  ^ 
And  to  party  gave  np  what  was  meant  for  mankind. 
Though  fraught  with  all  learning,  yet  straining  bis 

throat 
To  persuade  Tommy  Townshend  to  lend  him  a  vote  j 
Who,  too  deep  for  his  hearers,  still  went  on  refining, 
And  thought  of  convincing  while  they  thoaght  of 

dining  ^ 
Though  equal  to  all  things,  for  all  things  unfit ; 
Too  nice  for  a  statesman,  too  proud  for  a  wit  ^ 
For  a  patriot  too  cool^  for  a  drudge  disobedient  \ 
And  too  fond  of  the  rig?U^  to  pursue  the  expedients 
In  short,  Hwas  his  fate,  unemployed,  or  m  place.  Sir, 
To  eat  mutton  cold,  and  cot  blocks  with  a  razor-. 

A  literary  work  on  a  new  plan,  first  suggested  in 
1750^  and  by  some  attributed  to  tbe  Dodsleys,.and  by 
others  t»  Mr  BurkO)  became,  for  some  time,  a  consi- 
derable source  of  emolomeDt  to  him.    This  was  called 
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the  "  Annnal  Register  j^*  a  publication  tliat  soon  ob-    Bail*, 
tained  considerable  celebrity,  aad  of  which  he  had  the 
superintendence  for  several  years. 

He  was  at  length  called  off  from  his  literary  la- 
bours by  avocations  of  a  far  different  kind.  A  gentle- 
man who  afterwards  derived  the  cogfiopien  of  **  single- 
spifcrch  tiaititltony''  froia  a  celebrated  oration,  having 
been  appointed  secretary  to  the  lord-lieutenant  of  Ire- 
land, invited  hb  friend  Mr  Burke  to  accompany  him 
thither}  this  offer  he  readily  complied  with,  and  al- 
though he  acted  in  no  public  station,  and  performed 
IHi  pobUe  service  while  be  remained  in  that  country,  he 
was  rewarded  with  a  pension  of  300I.  per  annum,  which 
he  soon  after  disposed  of  for  a  sum  of  money. 

On  his  return  to  England  be  amused  himself,  as 
usual,  with  literary  composition.  A  series  of  essays, 
written  by  him  in  a  aewspaper,  which,  at  one  time, 
obtained  great  celebrity,  attracted  the  notice  of  th^ 
late  Marquis  of  Rockingham  ;  aod  Mr  Fitzberbert,  a 
member  of  parliament,  and  father  of  tbe  present  Lord 
St  Helen%  in  censeqnenee  of  this  circumstance,  in- 
troduced him  to  thai  noblenuin.  From  this  moment 
he  was  destined  to  become  a  public  man,  and  to  de- 
dicate his  studies,  bis  eloqucBce^  and  his  pea,  to  po- 
litics. ' 

Lord  Rockingham  having  proved  asore  compliant 
than  the  Earl  of  Chatham,  the  former  BoUemao  was 
brought  into  power,  and  seated  on  the  treaenry  bencii* 
On  this  occasion  he  selected  Mr  Burke  as  bis  private 
secretary,  an  office  of  no  power  and  very  little  emo- 
lument, but  which  naturally  leads  to  both.  A«  it  was 
now  necessary  he  should  have  a  seat  in  parliament!  al- 
though it  cannot  be  supposed  that  be  was  legally  qiuk 
lified  in  respect  to  property,  he  applied  to  Lora  Ver- 
ney,  who  was  patron  of  Wendover,  a  borough  at  thai 
time  dependent  on  bin/,  aad  principally  oeeopied  by 
bis  tenants. 

Having  thus  obtained  a  seat  in  1765*  be  prepaied 
to  fit  himself  for  his  uew  situation.  He  waa  already 
provided  with  all  the  necessary  talents^  add  was  oaly 
deficient  in  the  forms  of  business,  and  the  fi^ilky  ^ 
expressing  bis  sentiments  before  a  pnUic  audience. 
The  first  of  these  was  mastered  by  seduloos  attention  ; 
and  as  to  the  second,  if  we  are  to  give  credit  to  thoec 
who  pretend  to  be  intimately  acquainted  witlt  this  pe- 
riod of  his  life,  he  overcame  all  difficulties  by  a  pre- 
vious initiation  elsewhere.  In  short  he  had  acquired 
celebrity  at  the  **  Robinbood,*'  before  he  attempted,  to 
speak  in  the  British  senate,  and  vanquished  an  elo- 
quent *'  baker^'  ere  he  began  to  cope  with  the  great 
orators  of  the  nation. 

Holding  a  confidential  place  under  the  Rockingbam 
administration^  he  of  course  supported  all  ita  roeaenree. 
A  former  ministry,  anxious  to  increase  its  influenoe  by 
means  of  increased  imposts,  had  conceived  the  idea  of 
taxing  America  through  the  medium  of  a  parlifMnent 
in  which  she  was  not  represented.  Having  attempted 
to  carry  this  into  effect  by  means  of  the  lamooa  stamp 
act,  the  Americans^  alarmed  at  what  they  conceived 
to  be  a  flagrant  violation  of  every  principle  of  the 
English  constitution,  made  such  a  spirited  resistance  te 
tbe  measure  tliat  it  was  abandoned,  and  the  Rocking- 
ham party  readily  consented  to  tbe  repeal*  Under  |he 
pretext,  however,  of  vindicating  the  honour  of  the 
oiowny  they  unfortunately  pr^eaed  and  carried  tbe  de- 

claratory 


BUR 


[ 


B«rke.  clnratory  «e(,  by- means  of  which,  alihoiii^h  the  original 
scheme  had  been  abandonetl,  the  principle  on  which  it 
was  bailt  was  asserted  anew,  and  a  foondation  laid  for 
ail  cfao  miseries  that  afterwards  ensued.  But  if  this 
short-lived  administration  deserved  no  great  credit  on 
this  occasion,  it  is  entitled  to  considerable  praise  on  ac- 
count of  other  parts  of  its  conduct }  for  it  repealed  the 
cyder  act,  procured  a  declaration  of  the  house  of  com- 
mons, condemning  the  seizure  of  papers,  and  a  resoiu^ 
tion  against  general  warrants.  The  first  of  these  af- 
forded great  relief  to  such  of  the  counties  as  cultivated 
orchard  grrounds,  and  the  two  last  seemed  to  be  called 
for  hy  the  conduct  of  their  predecessors  in  reapect  to 
Mr  Wilkes. 

On  retiring  from  office  they,  however,  did  not  carry 
much  popularity  along  with  them,  as  Lord  Chat- 
ham and  his  friends,  who  in  some  measure  monopo- 
lized the  public  favour,  were  entrusted  with  the  mat- 
nagement  of  affairs  for  a  short  time  *y  and  it  is  extreme- 
ly probable  that  they  would  have  sunk  into  neglect,  had 
not  America  been  driven  into  resistance. 

It  now  fell  to  the  lot  of  Lord  North  to  enforce  the 
scheme  which  the  Grenville  party  had  projected,  and 
wished  to  carry  boldly  into  execution  ^  which  the  Rock- 
ingham administration  had  by  an  unaccountable  blun- 
der at  once  annihilated  and  recognised,  and  which  they 
afterwards  manfully,  and  at  length  successfully  op- 
posed. 

This  forma  the  most  brilliant  epoch  of  Mr  Borke^a 
life.  He  was  hostile  to  the  expulsion  of  Mr  Wilkes  ; 
an  act  which  the  house  of  commons  afterwards  rescind- 
ed from  its  records.  On  the  application  of  the  Dissen- 
ters for  relief,  he  took  up  their  cause,  and  expressed 
his  resentment,  in  very  animated  terms,  against  that 
misguided  policy,  which  permits  all  those  not  within 
the  pale  of  establishment  to  enjoy  liberty  less  by  right 
than  by  connivance.  But  perhaps  the  noblest  part  of 
his  conduct  consisted  in  hia  steady  and  uniform  opposi- 
tion to  the  American  war,  and  his  marked  and  declared 
hostility  to  the  abettors  of  it.  His  speech  against  the 
Boston  Port  bill  was  one  of  the  most  charming  spe- 
cimens of  oratory  that  had  ever  been  exhibited  in  the 
British  senate  ^  and  on  the  19th  of  April,  1774^  on  a 
motion  for  the  repeal  of  the  tea  doty,  he  discovered 
each  talents,  that  an  old  and  respectable  member  ex- 
claimed, **  Good  God  !  what  a  man  is  this  l-^^How 
could  he  acquire  such  transcendent  powers?^'  And 
when,  in  reply  to  another  who  had  said,  '*  That  the 
Americans  were  our  children,  and  it  was  horrible  to 
revolt  against  their  parent  !**  the  orator  uttered  the 
following  passage,  the  whole  house  was  electrified  : 
«-^*'  They  are  our  children,  it  is  true  ;  but  when  chil- 
dren ask  for  bread,  we  are  not  to  give  them  a  stone. 
When  those  children  of  ours  wish  to  assimilate  with 
their  parent,  and  to  respect  the  beanteous  countenance 
of  British  liberty,  are  we  to  tuni  to  them  the  shame- 
ful parts  of  our  constitution  ?  Are  we  to  give  them 
oar  weakness  for  their  strength ;  our  opprobrium  for 
their  glory ;  and  the  alough  of  slavery,  ivhich  we  are 
not  able  to  work  off,  to  serve  them  for  their  free- 
dom ?** 

The  city  of  Bristol,  the  merchants  of  which  had  be- 
come rich  by  the  commerce  with  America,  were  like- 
ly to  suffer  by  its  interdktion.  Thia  consideration 
alono  rendered  many  of  tiiem  hostile  to  the  proceed* 
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ings  of  the  ministry  j  but  nobler  and  more  exalted  mo-  Durke. 
tives  actuated  the  bosoms  of  others,  particularly  the 
Quakers,  Dissenters,  and  other  sectaiists  who  were 
moved  by  zeal  against  oppression,  and  a  love  of  liber- 
ty imprinted  on  their  minds  by  a  constitution  ivhich 
had  remained  until  then  inviolate.  Gratified  by  the 
exertions  of  Mr  Burke  in  behalf  of  civil  and  religions 
freedom,  they  put  him  in  nomination  for  their  city, 
and  sent  into  Yorkshire,  to  request  his  immediate  per- 
sonal attendance.  After  consulting  with  his  patron 
concerning  an  ofier  so  flattering  and  unexpected,  ac- 
companied at  the  same  time  with  assurances  most  punc- 
tually fulfilled,  that  he  should  be  put  to  no  expencc 
whatever^  he  immediately  set  out  for  the  west  of  Eng- 
land, and  found  that  no  less  than  three  candidates  had ' 
started  before  him.  The  first  was  Lord  Clare,  after- 
wards Lord  Nugent,  one  of  the  former  representatives,^ 
whose  unpopularity  was  such,  that  he  soon  discovered 
the  necessity  of  resigning  all  his  pretensions  ^  Uxo, 
therefore  (Mr  Cruger  and  Mr  Brickdale),  only  rc'- 
mained  in  the  field,  and  the  former  of  these,  like  Mr 
Burke  himself,  was  averse  to  a  rupture  with  Ame- 
rica. 

The  new  candidate  did  not  appear  on  the  hustings 
until  the  aflemoon  of  the  sixth  day's  poll,  on  which 
occasion  he  addressed  the  electors  in  a  very  able  speech, 
admirably  calculated  for  the  occasion.  He  began  by 
expressing  a  modest  diffidence  of  his  own  abilities,  and 
a  high  opinion  of  the  important  trust  they  were  as- 
sembled to  confer.  He  then  boldly  declared  himself 
hostile  to  a  contest  with  America,  and  asserted,  that 
England  had  been  rendered  flourishing  by  liberty  and 
commerce,  the  first  of  which  was  dear  to  his  heart, 
while  the  latter  had  been  a  favourite  object  of  his  stu- 
dies, both  in  its  principles  and  details. 

This  harangue  was  well  received  by  the  electors  ^ 
the  contest  proved  propitious  to  his  wishes ;  and  when 
the  sheriffs  had  notified,  at  the  close  of  the  poll,  that 
he  was  elected,  he  made  the  most  brilliant  address  on 
the  occasion  that  bad  ever  been  heard  within  the  walls 
of  a  city  celebrated  rather  for  its  opulence  than  its  elo- 
quence. 

Mr  Burke  immediately  returned  from  his  new  con- 
stituents to  parliament,  with  increased  vigour,  reputa- 
tion, and*  zeal.  The  Earl  of  Chatham,  faving  failed, 
notwithstanding  his  reputation  for  wisdom,  in  an  at- 
tempt to  adjust  the  troubles  of  the  colonies  by  means 
of  a  conciliatory  bill  introduced  by  him  into  the 
house  of  peers  for  that  purpose,  the  obstinacy  of  the 
ministry  now  became  apparent  to  every  one.  This  cir- 
cumstance, which  woold  have  appalled  an  inferior 
man,  did  not,  however,  discourage  the  member  fur 
Bristol  from  a  similar  attempt  in  another  place ',  and 
accordingly,  March  32.  1775*  he  brought  forward 
his  thirteen  celebrated  propositions,  which  were  in- 
tended to  close  the  fatal  breach,  and  heal  all  the  dif- 
ferences between  the  mother  country  and  her  colo- 
nies. 

His  plan,  on  this  occasion,  embraced  not  only  nn 
immediate  conciliation,  by  a  repeal  of  the  late  coer- 
cive acts,  but  also  the  creation  of  an  independent  ju- 
dicature, and  the  regulation  of  the  courts  of  admi- 
ralty. Tlie  whole,  however,  was  quashed  by  a  large 
majority  on  the  side  of  the  minister,  ivbo  moved  the 
previous  question. 
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terke*  ^^  BiM'Le  bad  iiithertp  chiefly  diatingtiUhed  liiioself 
la.Qppositioii  to  tlie  measures  of  othera)  but  in  1780, 
li9  bimselt*  stood  forth  as  the  origioal  author  and  pro- 
poser of  a  Bcheme  which  soon  ei>gaged  lli^  attention  of 
the  public,  and  actually  appeared  big  with  tlie  most 
prosperous  reaqlts.  .  \Yiien  lie  t'ound  ministers  obsti« 
nntely  persisting  in  a  disastrous  war,  and  perceived  that 
the  people  begaa  to  bend  beneath  the  weight  of  the 
taxes  for  its  support*  it  strui^k  him  as  advantageous  on 
Que  band,  and  political  on  the  other,  to  diminish  the 
public  burdens  and  the  number  of  adherents  to  the 
court  at  tlie  same  time.  Accordingly,  on  the  zith  of 
February,  he  brought  in  a  biU  *'  for  the  regulation  of 
hv*  majesty's  civil  establishments,  and  of  certain  public 
offices  'y  for  the  limitation  of  pensions,  and  the  suppres- 
sion of  sundry  useless,  expensive,  and  inconvenient 
places,  and  for  applying  the  monies  saved  thereby,  to 
iJie  public  service.** 

This  scheme  was  manifestly  founded  on  the  late  re- 
forms that  had  taken  place  in  France  j  for  by  an  edict 
of  the  king,  registered  in  the  parliament  of  Paris,  it 
appeared  that  he  had  suppressed  no  less  than  406 
places  in  his  household  by  one  regulation.  The  ora- 
tor, with  great  judgment,  fastened  upon  this  event,  and 
endeavoured  to  make  use  of  it  as  an  incitement  to  a 
similar  attempt  here  ;  nay,  he  called  in  national  rival- 
ship  itself,  by  way  of  an  inducement  to  consent  to  this 
sacrifice  on  the  part  of  the  crown. 

To  this  bill  the  minority  did  not  at  first  give  much 
opposition.  Indeed  the  mover  of  it  contrived  to  soften 
those  features  that  appeared  harsh  to  them.  Notwith- 
standing this,  it  did  not  prove  successful  during  Lord 
North's  administration }  and  when  it  was  at  length  car- 
ried, it  was  much  modified  and  altered. 

Parliament  was  dissolved  in  1780,  but  Mr  Burke 
was  not  re-elected  for  Bristol,  and  this  is  said  to  have 
made  a  deep  impression  on  the  mind  of  the  oratory  but 
this  must  have  been  obliterated  by  the  important  events 
that  speedily  ensued  ^  for  the  minister  now  tottered  on 
the  treasury  bench,  being  abandoned  by  many  of  his 
ttaunchest  supporters,  and  hot  little  confident  in  bis 
own  schemes,  all  of  which  had  proved  eminently  unsuc- 
cessful, Tlie  opposition,  having  by  this  time  increas- 
ed to  a  considerable  degree,  unceasingly  assailed  him, 
until  at  length,  March  28.  1782,  Lord  North  assured 
the  house  of  commons  that  his  administration  was  at  an 
tlid. 

The  day  had  now  arrived  when  the  ministry  and 
opposition  were  to  change  places,  and  tlie  former  to  be 
arrayed  in  the  spoils  of  the  latter.  Of  this  rich  booty 
Mr  Burke,  whose  services  had  been  so  conspicuous  in 
hunting  the  enemy  into  the  toils  prepared  for  theni| 
had  his  portion :  for  he  was  made  a  privy  counsellor, 
and  invested  with  the  lucrative  appointment  of  pay- 
master-general of  the  forces.  He  was  at  length  now 
enabled  to  enforce  bis  plan  of  political  economy,  tender- 
ed before  in  vain;  and  the  board  of  trade,  the  board 
of  works,  the  offices  of  third  secretary  of  state,  trea« 
sorer  of  the  chamber,  cofferer  of  the  household,  the 
lards  of  police  in  Scotlandf  the  master  of  the  harriers, 
the  master  af  the  stag  hounds,  the  six  clerks  of  the 
board  of  green  clotli^  and  the  paymaster  of  the  peti- 
tions, were  abolished. 

Jkii  iengjth.tbe  reins  of  government  were  confided  tQ 


the  hands  of  the  Marquis  of  Lansdowne,  then  Earl 
Shelburne ;  and  this  event  gave  such  ofience  to  those 
who  wished  to  place  the  duke  of  Portland  at  the  head 
of  affairs,  that  Mr  Fox,  Lord  John  Cavendish,  and 
Mr  Burke,  immediately  resigned. 

In  the  mean  time,  the  critical  state  of  the  English 
East  India  Company  had  long  agitated  the  public 
mind,  and  become  occasionally  a  subject  of  discussion 
in  parliament.  The  seizure,  imprisonment,  and  con- 
finement of  Lord  Pigot,  by  a  faction  in  the  council  of 
Madras ;  the  conduct  of  Mr  Hastings,  in  respect  to 
several  of  the  native  powers  ;  the  grand  question  of  so* 
vereignty,  relative  to  the  .territorial  possessions  of  tha 
company  in  Asia :  all  these  subjects  had,  at  different 
times,  excited  the  attention  of  the  nation. 

No  sooner  did  Mr  Fox  behold  himself  and  his  frienda 
in  possession  of  power,  than  he  brought  in  a  bill,  to 
remedy  the  various  abuses  in  the  government  of  Bri- 
tish India.  Of  this  bill  Mr  Burke  is  well  known  to 
have  been  the  principal  penman,  and  upon  this  occa- 
sion he  defended  its  principles  and  provisions  with  all 
the  zeal  of  a  parent.  In  a  speech  of  considerable 
length  he  exhibited  an  able  retrospect  of  the  system, 
both  political  and  commercial,  of  the  company.  He 
then  proceeded  to  state  the  benefit  likely  to  result  from 
the  plan  under  contemplation,  which  he  considered  aa 
calculated  to  effect  **  the  rescue  of  the  greatest  num- 
ber of  the  human  race  that  ever  were  so  grievously  op- 
pressed, from  the  greatest  tyranny  that  ever  was  exer- 
cised.*' In  short,  he  contemplated  it  as  a  measure  that 
would  *^  secure  the  rice  in  his  pot  to  every  man  in  In- 
dia.*' **  I  carry  my  mind  (adds  he)  to  all  the  people, 
and  all  the  names  and  descriptions  that,  relieved  by 
this  bill,  will  bless  the  labours  of  this  parliament,  and 
the  confidence  which  the  best  house  of  commons  haa 
given  to  him  who  best  deserves  it.** 

This  celebrated  bill,  notwithstanding  much  opposi- 
tion both  within  and  without,  was  carried  triumphantly 
thrQugh  the  house  of  commons :  but  in  the  house  of 
peers  it  experienced  a  far  different  fate,  and  with  it 
fell  the  power  and  consequence  of  its  authors,  framers, 
and  supporters. 

In  the  course  of  the  next  year  (February  28.  1 785), 
he  made  a  celebrated  speech  relative  to  the  nabob  of 
Arcol*8  debts  ;  and  depicted  one  of  his  creditors,  who 
had  taken  an  active  share  in  the  late  elections,  *'  as  a 
criminal  who  long  since  ought  to  have  fattened  tlie  re  - 
gion  kites  with  his  oQal ;  the  old  betrayer,  insulter, 
oppressor,  aud  scourge  of  a  country  (Tanjore),  which 
had  for  years  been  an  object  of  an  unremitted,  but  un- 
happily an  unequal,  struggle,  between  the  bounties  of 
Providence  to  renovate,  and  the  wickedoess  of  mankind 
to  destroy.'* 

But  there  appeared  to  Mr  Burke  to  be  a  still 
greater  delinquent,  on  whom  he  was  determined  to  in-* 
flict  all  the  wounds  of  his  eloquence,  and  sacrifice,  if 
possible,  the  powerful  offender  himself  at  the  shrine  of 
national  vengeance.  This  was  Mr  Hastings  ^  and  soon 
after  his  arrival  in  England,  the  orator  gave  notice  of 
his  intentions.  On  the  17th  of  February,  1785,  be 
opened  the  accusation  by  a  most  eloquent  speech  ^  in 
which  he  depicted  the  supposed  crimes  of  the  late  go- 
vernor-general, in  the  most  glowing  and  animated  co- 
lours^   This  triftlt  liowjever>  turned  out  in  this  ^vent 
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Bvrke*  ht  diffinvnt  from  his  hopes  and  expectations;  while 
w  the  length  of  it  failed  not'  to  involve  both  himself  and 
party  in  reproach. 

Daring  the  debate  on  tlie  commercial  treaty  with 
France  (January  23.  1787),  the  member  for  Malton 
exhibited  an  undiminished  versa ttlity  of  talents,  and 
pointed  his  rtdicnle  with  no  common  saccess  at  Mr 
Pitty  who,  according  to  him,  contemplated  the  sub- 
ject with  a  narrowness  peculiar  to  limited  minds  :-— 
^  He  s^nis  to  consider  it  (adds  he)  as  an  affair  of  two 
little  compting-houses,  and  not  of  two  great  nations. 
He  seems  to  consider  it  as  a  contention  between  the 
sign  of  the /?effr-£Sr-/i5  and  the  sign  of  the  old  red  lion^ 
far  which  should  obtain  the  best  custom.'* 

The  next  public  event  of  importance  in  which  we 
find  Mr  Burke  engaged,  occurred  in  consequence  of 
his  majesty^s  indisposition.  On  this  occasion  he  took 
an  active  part  in  the  debates  of  the  house  of  commons ; 
and  is  supposed  to  have  penned  a  letter  for  one,  and  a 
speech  for  another,  branch  of  the  royal  family.  When 
Mr  Pitt  moved  his  declaratory  resolutions  relative  to 
the  provisional  exercise  of  the  royal  authority,  he  at- 
tacked him  with  much  asperity  of  language,  and  was 
particularly  severe  on  the  manner  in  which  the  royal 
.  assent  was  to  be  given  to  all  future  acts  of  parliament. 
The  men  who  held  most  of  the  high  places  under  the 
government  were  treated  as  '*  jobbers,  old  hacks  of 
the  court,  and  the  supporters  and  betrayers  of  all  par- 
ties ;  and  it  was  a  mock  crown,  a  tinsel  robe,  and  a 
#ceptre  from  the  theatre,  lackered  over  and  unreal,*' 
which  were  about  to  be  conferred  on  the  prince  of 
Wales. 

The  opposition,  lessened  indeed  by  a  few  occasional 
desertions,  had  hitherto  acted  as  a  great  public  body, 
supposed  to  be  united  in  general  principles,  for  the 
common  welfare  and  prosperity  of  the  state  *,  but  the 
French  revolution  thinned  their  ranks,  dispelled  their 
conseqnence,  and,  by  sowing  jealousy  between  the 
chiefs,  spread  consternation  and  dismay  among  their 
followers. 

It  was  on  the  2d  of  March  1790,  when  Mr  Fox 
moved  for  leave  to  bring  in  a  bill  to  repeal  the  corpo- 
ration and  test-acts,  that  this  disunion  became  evident  ^ 
and  soon  after  this  Mr  Burke  declared,  **  that  his  ho« 
noarable  friend  and  he  were  separated  in  their  politics 
for  ever.'' 

The  ministry  now  seemed  anxious  to  provide  for 
their  new  associate  ;  and  he,  on  his  part,  certainly  ap- 
peared deserving  of  some  remuneration  at  their  hands, 
for  he  had  abandoned  all  his  old  friends,  and  not  a 
few  of  his  old  principles.  In  addition  to  thi^,  his 
*^  Reflectiona  on  the  Revolution  in  France,**  had  af- 
forded sonie  degree  of  countenance,  and  even  popula- 
rity, to  the  measures  of  administration  }  and,  not  con- 
tent With  his  own  exertions,  he  had  enlisted  his  son 
on  the  same  side,  and  even  sent  him  to  Coblentz.  The 
royal  munificence  at  length  gratified  his  warmef^t 
wishes ;  for  by  a  warrant,  dated  September  24.  1795* 
mud  made  to  commence  January  5.  1793*  he  received  a 
pension  of  1200I.  for  bis  own  life,  and  that  of  his  wife, 
on  the  civil  list }  while  two  other  pensions  of  2500I. 
a-year  for  three  lives,  payable  out  of  the  four  and  a 
half  per  cent,  fond,  dated  October  24.  1795*  were 
nade  to  commence  from  July  24.  1793.  Honours  as 
nrll  «ji.  we^lUi  now.  seemed  to  nwidt  hiiPy.  for  b«  wap 
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abont  to  be  ennobled,  when  the  untimely  death  of  an 
only  child  put  an  end  to  his  dwams  df  ambition,  and 
contributed  not  a  little  to  hasten  his  own,  which  t)ccur- 
red  at  his  house  at  Beaconsfield,  July  8.  1797. 

Thus  died,  in  the  68ih  year  of  bis  age,  Edmund 
Burke,  one  of  the  greatest  orators,  statesmen,  and  au- 
thors, of  bis  age ;  one  whose  name  will  long  continne 
to  be  celebrated ;  and  who,  had  be  &llen  during  the 
meridian  of  his  -fanie  and  character,  would  have  8caroe» 
ly  been  contiidered  as  second  to  any  roan,  either  of  an- 
cient or  modern  times. 

As  a  man  of  letters,  he  ranks  high  in  point  of  ge- 
nius, learning,  and  composition  \  and  his  works  are 
attended  with  this  peculiarity,  that  tbey  are  the  pro- 
duction of  almost  the  only  orator  of  bis  day,  who 
could  wield  his  pen  with  as  much  fluency  as  his, tongue, 
and  shine  equally  in  the  senate  and  the  closet.  Hia 
dissertation  on  the  '*  Sublime  and  Beautiful**  acquired 
him  the  applause  of  all,  and  scoured  htm  the  friend- 
ship and  assistance  of  many  men  of  taste  in  the  nation. 
His  political  tracts  betoken  much  reading,  deep, 
thought,  uncommon  sagacity  ;  and  even  those  who 
may  be  disposed  to  object  to  his  doctrines,  cannot  but 
admire  his  various  talents,  his  happy  allusions,  and  hia. 
acute  penetration.  There  is  no  species  of  c»mpositiot^ 
which  he  has  not  attempted ;  no  subject  on  which  he 
has  not  occasionally  treated  :  his  first  and  his  last  days 
were  equally  dedicated  to  literature,  and  he  disdained 
not  any  species  of  it,  from  the  newspaper  column,  that 
supplied  needful  bread  to  bis  early  youth,  to  the  more 
elaborate  performance  that  procured  unnecessary  opu- 
lence to  his  old  age. 

As  an  orator,  notwithstanding  some  glaring  defects, 
he  stands  almost  unrivalled.  His  gesticulation  was  at 
times  violent  and  repulsive,  his  manner  harsh  and  over- 
bearing, bis  epithets  coarse  and  disgusting ;  00  many 
occasions  he  made  use  of  asi»ertions  which  were  not  bot* 
tomed  in  fact,  and  on  one  in  particulari  toward  the 
latter  end  of  his  life,  had  ixcourse  to  stage  trick  and 
pantomime,  instead  of  sense  and  argument.  But  od 
the  other  hand,  no  roan  was  better  calculated  to  arouse 
the  dormant  passions,  to  call  forth  the  glowing  affec^ 
tions  of  the  human  heart,  and  to  **  harrow  up**  the  in- 
most recesses  of  the  soul.  Venality  and  meannesa 
stood  appalled  in  his  presence;  he  who  was  dead  to 
the  feelings  of  his  own  conscience,  was  still  alive  to 
his  animated  reproaches ;  and  corruption  for  a  while 
became  alarmed  at  the  terrors  of  his  countenance*  His 
powers  were  never  more  conspicuous  than  on  that  me-« 
morable  day  on  which  be  exposed  the  enormities  of  a 
subaltern  agent  of  oriental  despotism-— on  which  lie  de- 
picted the  torturea  inflicted  by  his  orders,  the  flagrant 
injustice  committed  by  his  authority,  the  pollution  that 
efisoed  in  coubequence  of  his  sanction— when  he  paint- 
ed agonizing  nature  vibrating  in  horrid  suspense  be- 
tween life  and  destrnctioo— when  he  described,  in  the 
climax  of  crimes,  ''  death  introduced  into  the  very 
sources  of  life,**  the  besoms  of  his  auditors  became 
convulsed  with  passion,  and  those  ,of  more  delicate  or^ 
gans  and  weaker  frame  actually  swooned  away.  Nay, 
after  the  storm  of  eloquence  had  spent  its  forces  and 
the  captivated  ears  no  longer  listened  to  hia  voice,  hia 
features  still  spoke  the  purpose  of.  hie  hearty  his  hand 
still  seemed  to  threaten  pcuHsbmeat,  and  his.hcow  to 
meditate  vengeance. 

"  Tlie 
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d  phersxwere  not  iess  amiahlo  -and  estimable  than  his 
BuHcsque.-  talents  were  astonishing :— •benevolent,  just,  temperate, 
'  magnanimous.  He  loved  his  country,  loved  its  con- 
stitution, because  he  believed  it  the  best  adapted  for 
its  happiness :  at  difierent  times,  from  the  same  prio* 
ciple,  be  supported  difierent  members  of  it,  when  he 
thought  the  one  or  the  other  likely  to  be  over  balanced* 
During  the  prevalence  of  the  Bute  plans,  dreading  the 
influence  of  the  crown,  he  supported  the  people }  and 
for  the  same  reason,  during  the  American  war. 

^'  After  the  overthrow  of  the  French  monarchy,  the 
aristocracy,  and  the  dissemination  in  Great  Britain  of 
the  principles  thai  had  destroyed  these  powers,  a^pre* 
hending  similar  effects,  if  not  vigorously  opposed  in 
England,  he  strenuously  snnported  the  monarchy  and 
aristocFacy.  Thus  discriminately  patriotic  in  public 
life,  in  his  private  relations  his  conduct  was  highly 
tneritorioos.  A  fond  and  attentive  husband,  an  affec- 
lionate  and  judiciously  indulgent  father,  a  sincere 
friend,  at  once  fervid  and  active,  a  liberal  and  kind 
master,  an  agreeable  neighbour,  m  zealous  and  bounti- 
ful patron,  he  diffused  light  and  happiness.  His  prin* 
ciples  were  as  Btrict,  and  habits  as  virtuous,  as  his  dis- 
positions were  kind.*'     {^Annual  Necrology), 

BURKITT,  William,  a  celebrated  commentator 
on  the  New  Testament,  was  bom  at  Hitcham  in  North- 
amptonshire, July  25.  1650,  and  educated  at  Pem- 
broke-ball, Cambridge.  He  enteied  young  upon  the 
ministry,  being  ordained  by  Bishop  Reynolds:  and  the 
Rrst  employment  which  he  had  was  at  Milden  in  Suf- 
folk, where  he  continued  21  years  a  constant  preach- 
er, first  as  a  curate,  and  afterwards  as  rector  of  that 
church.^  In  the  year  1692,  he  had  a  call  to  the  vi-« 
enrage  of  Dedham  in  Essex,  where  he  continued  to 
the  time  of  his  death,  which  happened  in  the  latter 
end  of  October  1703.  He  was  a  pious  and  charitable 
man.  He  made  great  collections  for  the  French  Pro- 
^  testants  in  the  years  1687,  &c.  and  by  his  great  care, 

pains,  and  charges,  procured  a  worthy  minister  to  go 
and  settle  in  Carolina.     Among  ottier  charities,  by  his 
last  will  and  testament,  he  bequeathed  the  house  where- 
in he  lived,  with  the  lands  thereunto  belonging,  to  be 
a  habitation  for  the  lecturer  that  should  be  chosen  from 
time<o  time  to  read  the  lecture  at  Dedham.     Besides 
his  commentary  upon  the  New  Testament,  written  in 
the  same  plain,  practical,  and  affectionate  manner  in 
which  he  preached,  he  wrote  a  volume,  entitled  I^ke 
poor  man^s  help^  and  the  rich  man's  guide, 
BURLAW.     See  BrLaw. 
BURLEIGH.    See  Cecil. 
BURLESQUE,  a  species   of  composition,  which, 
though  a  great  engine  of  ridicule,  is  not  confined  to 
that  subject  ^  for  it  is  clearly  distinguishable  into  bur- 
lesque that  excites  laughter  merely,  and  bnrlesque  that 
excites  derision  or  ridicule,    A  grave  subject,  in  which 
iliere  is  no  impropriety,  nmy  be  brought  down  by  a 
certain  co1oiii4ng  so  as  to  be  risible,  as  in  Virgil  tra- 
vestie ;  the  anthor  first  laughs  at  every  torn  fn  order 
to  nfKike  his  readertf  hiugh.     The  Lutrin  is  a  buriesque 
pcem  of  the  other  sort,  Ikying  hold  of  a  low  and  trt- 
iiing  incident  to  expose  the  luaMiry,  indolence,   and 
contentious  spirit,  of  a  set  of  monks.     BoHeau,  the 
author,  tarns  (he  subject  into  ridicule,  1)y  dressing  it  in 
the  heroic  style,  -and  affecting  to  consider  it  as  of  the 


utmost  dignity  and  importance.    Though  rUKcule  is  Burletqu* 
the  poet's  aim,  he  always  carriet  »  grave  face,  and        N 
never  once  betrays  a  smile.     The  opposition  between    ^"^"^^ 
the  subject  and  the  manner  of  handling  it,  is  what  pro- 
duces the  ridicule  \  and  therefore,  in  a  composition  of 
this  kind,  no   image   professedly   ludicrous   ought   to 
have  quarter,   because  such  images  destroy  the  con- 
trast. 

Tlioogh  the  bnrlesque  that  aims  at  ridicole  produ- 
ces its  efleets  by  .elevating  the  style  far  above  the  sub- 
ject, yet  the  poet  ought  to  confine  himself  to  such 
images  as  are  lively,  and  readily  apprehended.  A 
strained  elevation,  soaring  above  the  ordinary  reach  of 
fancy,  makes  not  a  pleasant  impression.  The  mind  is 
soon  disgusted  by  being  kept  long  on  the  stretch.  Ma- 
chinery may  be  employed  in  a  burlesque  poem,  such 
as  the  Lutrin,  Dispensary,  or  Hudibras,  with  nK>re 
success  and  propriety  than  in  any  other  species  of  poe- 
try. For  burlesque  poems,  though  they  assume  the 
air  of  history,  give  entertainment  chiefly  by  their  plea- 
sant and  Indicrous  pictures:  It  is  not  the  aim  of  such  a 
poem  td  raise  sympathy  \  and,  for  that  reason,  a  strict 
imitation  of  nature  is  not  necessary.  And  hence,  the 
more  extravagant  the  machinery  in  a  ludicrous  poem, 
the  more  entertainment  it  affords. 

BURLINGTON,  a  sea-port  town  in  th«  east  rid- 
ing  of  Yorkshire,  situated  on  the  Germau  ocean,  a- 
hout  37  miles  north-east  of  York.  E.  Long.  o.  lo.  and 
N.  Lat.  54.  1 5.  It  gave  the  title  of  earl  to  a  branch 
of  the  noble  family  pf  Boyle,  but  the  earldom  is  now 
extinct.     Population  3741  in  181 1. 

New  BuRLiSQTON^  the  capital  of  New  Jersey,  in 
North  America  \  situated  in  an  island  of  Delaware  ri- 
ver, about  20  miles  north  of  Philadelphia.  W.  Long. 
74.  o.  N.  Lat.  40.  40. 

BURMAN,  Francis,  a  Protestant  minister,  and 
learned  professor  of  divinity  at  Utrecht,  was  bom  at 
Leyden  in  1628  \  and  died  on  the  10th  of  November 
1679,  A^^^f  having  published  a  course  of  divinity,  and 
several  other  works. 

He  is  not  to  be  confounded  with  Francis  Bunnan^ 
his  son  \  or  with  Peter  Burman^  a  laborious  commen- 
tator on  Pheedrus,  Lucan,  Petronius,  and  other  pro- 
fane aathors,  who  died  in  174Y. 

BURN,  in  Medicine  and  Surgery^  an  injury  re- 
ceived in  any  part  of  the  body  by  fire.  See  Sur- 
gery. 

BURNET,  Gilbert,  bishop  of  Salisbury  in  the 
latter  end  of  the  17th  century,  was  bom  at  Edin- 
burgh, in  1643,  ^^  ^^  ancient  family  in  the  shire  of 
Aberdeen.  His  father  being  bred  to  the  law,  was, 
at  the  restoration  of  King  Charles  II.  appointed  one  of 
the  lords  of  session,  with  the  title  of  Lord  Crimond^ 
in  reward  for  his  constant  attachment  to  the  royal  par- 
ty during  the  tronbles  of  Great  Britain.  Our  author, 
the  youngest  son  of  his  father,  was  instracted  by  him 
hi  the  Latin  tongue  ;  at  ten  years  of  age  he  was  sent 
to  continue  his  studies  at  Aberdeen,  and  was  admitted 
M.  A.  before  he  was  14.  His  own  inclination  led 
him  to  the  study  of  the  civil  and  feudal  law ;  and  he 
used  to  say,  tliat  it  was  from  this  study  he  had  receiv- 
•ed  moi«  just  ■  notionr  concerning  the  fouiKlations  of 
cttil  society  and  government,  than  those  which  some 
divines  msiintain.  About  the  year  after,  he  changed 
bis  mvadi  and  began  to  apply  to  divinity,  to  the  great 
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Buraat  aatisflicUbH ot  &k  fkthitt*  He  iradadmiUecl  preacher 
before  h«  W4S  18  V  Md  Sir  AllBxaiHler  Burnet,  bis  con* 
siQ-geriaaiif  eftred  bim  a  betltofice ;  but  he  refused  to 
accept  of  It. 

la  16631  ^^^^  ^^*  yeani  after  the  dentb  ef  bU  fa^ 
.  titer,  be  caaM  into  England  ^  and  after  sit  months 
slay  at  Oxfofd  and  Cambridge,  returned  to  Scotland  j 
vrhich  he  seen  left  again  to  make  a  tour  for  some 
faoDths,  in  1664,  in  Holbind  and  France^  At  Am- 
sterdam, by  the  lielp  of  a  Jewish  rabbi,  be  perfected 
himself  in  the  Hebrew  language ',  and  likewise  became 
acquainted  with  the  leading  men  of  the  different  per* 
suasions  lolerAted  in  that  country  ^  as  Calvinists,  Ar- 
romiaiis,  Lutherans^  Anabaptists,  Brownists,  Papists^ 
and  Unitarian^ ;  amongst  each  of  which  he  used  fre- 
quently to  declare,  he  met  with  men  of  such  un feign* 
ed  piety  and  virtue,  that  he  became  fixed  in  a  strong 
principle  of  universal  charity,  and  an  invincible  ab» 
horrence  of  all  severities  on  account  of  religious  dissen- 
siens. 

Upon  his  return  from  his  travels,  he  was  admitted 
minister  of  Salton :  in  which  station  he  served  five 
years  in  the  most  exemplary  manner.  He  drew  up  a 
memorial,  in  which  he  took  notice  of  the  principal 
errors  in  the  conduct  of  the  Scots  bbhopSi  which  he 
observed  not  to  be  confiirmable  to  the  primitive  insti- 
tution *,  and  sent  a  copy  of  it  to  several  of  them.  This 
exposed  him  to  their  resentments  :  but,  to  show  he  was 
not  actuated  with  a  spirit  of  ambition,  he  led  a  retired 
coorse  of  life  for  two  years ;  which  so  endangered  his 
health,  that  he  was  obliged  to  abate  his  excessive  ap- 
plication to  study.  In  1669,  ^^  published  bis  *'  Mo- 
dest and  free  conference  between  a  conformist  and  non- 
conformist.'* He  became  acquainted  with  the  duchess 
of  Hamilton,  who  communicated  to  him  all  the  papers 
belonging  to  her  father  and  her  uncle  j  upou  which  he 
drew  up  the  **  Memoirs  of  the  dukes  of  Hamilton.'* 
The  duke  of  Lauderdale,  hearing  he  was  about  this 
work,  invited  him  to  London,  and  introdnced  htm  to 
King  Charles  IL  He  returned  to  Scotland,  and  mar- 
ried the  lady  Margaret  Kennedy,  daughter  of  the  earl 
of  Cassilis^  a  lady  of  great  piety  and  knowledge, 
highly  esteemed  by  the  Presbyterians,  to  whose  senti- 
ments she  was  strongly  inclined.  As  there  was  some 
disparity  in  their  ages,  that  it  might  remain  past  dis- 
pute that  this  match  was  wholly  owing  to  inclination, 
and  not  to  .avarice  or  ambition,  the  day  before  their 
marriage  onr  author  delivered  the  lady  a  deed,  where- 
by he  renounced  all  pretensions  to  her  fortune,  which 
was  very  considerable,  and  must  otherwise  have  fiillen 
into  his  hand,  she  herself  having  no  intention  to  secure 
it.  The  same  year  he  published  his  *'  Vindication  of 
the  authority,  constitution,  and  laws  of  the  church  and 
state  of  Scotland  )"  which  at  that  juncture  was  looked 
upon  as  so  great  a  service,  that  he  was  again  offered  a 
bishopric,  and  a  promise  of  the  next  vacant  arch- 
bishopric 'y  but  did  not  accept  of  it,  because  he  could 
not  approve  of  the  measures  of  the  court,  the  grand 
view  of  which  he  saw  to  be  the  advancement  of 
Popery. 

Mr  Burnet's  intimacy  with  the  dukes  of  Hamilton 
and  Lauderdale  occasioned  him  to  be  frequently  sent 
for  by  the  king  and  the  duke  of  Tork,  who  had  con- 
versations with  him  in  private.  But  Lauderdale,  con- 
ceiving a  resentment  ngainst  him  on  .account  of  the 
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freedeni  with  Whteh  he  spoke  to  Ijm,  r^pveseift^  at  Bdrnet. 
Mat  io  the  king^  that  Dr  Burnet  was  engaged  in  an 
opposition  to  ills  measQTts.  Upon  his  return  to  Lon- 
don, he  perceived  that  these  suggestions  had  entirely 
thrown  bim  out  of  the  king^s  favour,  though  the  duke 
of  York  treated  bim  with  greater  civility  than  ever, 
and  dissuaded  him  from  going  to  Scotland.  Upon  this, 
|ie  resigned  his  professorship  at  Glasgow,  and  staid  at 
London.'  About  this  time  the  living  at  Cripplegate 
being  vacant,  the  dean  and  chapter  of  St  Paul's  (in 
whose  gift  it  was),  hearing  of  his  circumstances,  and 
the  hardships  he  had  undergone,  sent  bim  an  oQFer  of 
the  benefice  j  but,  as  he  bad  been  informed  of  their  first 
intention  of  conferring  it  on  Dr  Fowler,  he  generously 
declined  it*  In  1675,  at  the  recommendation  of  Lord 
Hollis,  whom  he  had  known  in  France,  ambassador  at 
that  court,  he  was  by  Sir  Herbottle  Grinistone,  master 
of  the  rolls,  appointed  preacher  of  the  chapel  there, 
notwithstanding  the  opposition  of  the  court.  He  was 
soon  after  chosen  a  lecturer  of  St  Clement's,  and  be- 
came one  of  the  preachers  that  were  most  followed  in 
town.  In  1697,  he  published  his  History  of  the  Refor^ 
motion^  for  which  he  had  the  thanks  of  both  houses  of 
parliament*  The  first  part  of  it  was  published  in  1 679, 
and  the  second  in  i68i.  Next  year,  he  published  an 
abridgement  of  these  two  parts. 

Mr  Burnet  about  this  time  happened  to  be  sent  for 
to  a  woman  in  sickness,  who  had  been  engaged  in  an 
amour  with  the  earl  of  Rochester.  The  manner  in 
which  he  treated  her  during  her  illness,  gave  that  lord 
a  great  curiosity  for  being  acquainted  with  him. 
Whereupon,  for  a  whole  winter,  he  spent  one  evening 
in  a  week  with  Dr  Burnet,  who  discoursed  with  him 
upon  all  those  topics  upon  which  sceptics  nnd  men  of 
loose  morals  attack  the  Christian  religon.  The  happy 
effects  of  these  conferences  occasioned  the  publication 
of  his  account  of  the  life  aiul  death  of  that  earl.  In 
1682,  when  the  administration  was  changed  in  favour 
of  the  duke  of  York,  being  much  resorted  to  by  persons 
of  all  ranks  and  parties,  in  order  to.  avoid  returning 
visits,  he  built  a  laboratory,  and  went  for  above  a  year 
through  a  course  of  chemical  experiments.  Not  long 
after,  he  refused  a  living  of  300].  a-year  offered  him 
by  the  earl  of  Essex,  on  the  terms  of  his  not  residing 
there,  but  in  London.  When  the  inquiry  concerning 
the  popish  plot  was  on  foot,  he  was  frequently  sent  for 
and  consulted  by  King  Charles  with  relation  to  tlie  state 
of  the  nation.  His  majesty  offered  him  the  bishopric 
of  Chichester,  then  vacant,  if  he  would  engage  in  his 
interests  ;  hut  he  refused  to  accept  it  on  these  terms. 
He  preached  at  the  Rolls  till  j  684,  when  be  was  dis- 
missed by  order  of  the  court.  About  this  time  he 
published  several  pieces. 

On  King  James's  accession  to  the  throne,  having  ob* 
tained  leave  to  go  out  of  tbe  kingdom,  he  first  went 
to  Paris,  and  lived  in  great  retirement ;  till,  contracting 
an  acquaintance  with  Brigadier  Stouppe,  a  Protestant 
gentleman  in  the  French  service,  he  made  a  tour  with 
bim  into  Italy.  He  met  with  an  agreeable  reception 
at  Rome.  Pope  Innocent  XI.  hearing  of  our  author's 
arrival,  sent  the  captain  of  the  Swiss  guards  to  acquaint 
him  he  would  give  bim  a  private  audience  in  bed,  to 
avoid  tbe  ceremony  of  kissing  bis  hoUoess's  slipper. 
But  Dr  BurOet  excused  himself  as  well  as  he  could. 
Some  disputes  which  our  author  bad  here  concerning 

religion. 
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Burnet    religioOy  begiDDtug  to  be  taken  PQtlce  of,  nade  it 
y   II  ut  proper  for  mm  to  quit  the  city,  which,  upoo  «a  inti- 
mation given  him  by  Prince  Borghe^e,  he  aACordingly 
did. 

He  pursued  his  travels  through  Switzerland  and 
Germany.  In  1688,  he  came  to  Utrecht,  with  an  in- 
tention to  settle  in  some  of  the  seven  provinces.  There 
he  received  an  invitation  from  the  prince  and  princess 
of  Orange  (to  whom  their  party  in  England  had  re- 
commended him)  to  come  to  the  Hague,  which  he  ac- 
cepted. He  was  soon  made  acquainted  with  the  se- 
cret of  their  councils,  and  advised  the  fitting  out  of  a 
Heet  in  Holland  snfficient  to  support  their  designs  and 
encourage  their  friends.  This,  and  the  Account  of  his 
•Travels,  in  which  he  endeavoured  to  blend  Popery  and 
tyranny  together,  and  represent  Uiem  as  nnseparable, 
with  some  papers  reflecting  on  the  proceedings  of  JEng* 
land,  that  cgme  out  in  single  sheets,  and  were  dis- 
persed in  several  parts  of  England,  most  of  which  Mr 
Burnet  owned  himself  the  author  of,  alarmed  King 
James,  and  were  the  occasion  of  his  writing  twice 
against  him  to  the  princess  of  Orange,  and  insisting, 
by  his  ambassador,  on  his  being  forbid  the  court  5 
which,  after  much  importunity,  was  done,  though  he 
continued  to  be  trusted  and  employed  as  before,  the 
Dutch  minister  consulting  him  daily.  To  put  an  end 
to  these  frequent  conferences  with  the  ministers,  a  pro- 
secution for  high  treason  was  set  on  foot  against  him 
both  in  England  and  Scotland.  But  Burnet  receiving 
the  news  thereof  before  it  arrived  at  the  States,  he 
avoided  the  storm,  by  petitioning  for,  and  obtaining 
without  any  difficulty,  a  bill  of  naturalization,  in  order 
to  his  intended  marriage  with  Mary  Scott,  a  Dutch 
lady  of  considerable  fortune,  who,  with  the  advantage 
of  birth,  had  those  of  a  fine  person  and  understand- 
ing. 

Afler  his  marriage  with  this  lady,  being  legally  un- 
der the  protection  of  Holland,  when  Mr  fiurnet  found 
King  James  plainly  subverting  the  constitution,  he 
omitted  no  method  to  support  and  promote  the  design 
the  prince  of  Orange  had  formed  of  delivering  Great 
Britain,  and  came  over  with  him  in  quality  of  chap- 
lain. He  was  soon  advanced  to  the  see  of  Salisbury. 
He  declared  for  moderate  measures  with  regard  to  the 
clergy  who  scrupled  to  take  the  oaths,  and  many  were 
displeased  with  him  for  declaring  for  the  toleration  of 
nonconformists.  His  pastoral  letter  concerning  the 
oaths  of  allegiance  and  supremacy  to  King  William  and 
Queen  Mary,  1689,  happening  to  touch  upon  the  right 
of  conquest,  gave  such  offence  to  both  houses,  of  parlia- 
ment, that  it  was  ordered  to  be  burnt  by  the  hands  of 
the  common  executioner.  In  1698  he  lost  his  wife 
by  the  smallpox  ^  and  as  he  wais  almost  immediately 
after  appointed  preceptor  to  the  duke  of  Gloucester,  in 
whose  education  he  took  great  cai*e,  this  employment, 
and  the  tender  age  of  his  children,  induced  him  the  same 

?rcar  to  supply  her  loss  by  a  marriage  with  Mrs  Berke- 
y,  eldest  daughter  of  Sir  Richard  Blake,  knight.  In 
1669  he  published  his  Exposition  of  the  39  Articles } 
which  occasioned  a  representation  against  him  in  the 
lower  house  of  convocation  in  the  year  1701  j  but  he 
was  vindicated  in  the  upper  house.  His  speech  in  the 
house  of  lords  in  1704  against  the  bill  to  prevent  occa- 
sional conformify  was  severely  attacked.  He  died  in 
i7^5i  And  was  interred  in  the  church  of  St  James, 
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Clerkenwell,  where  be  has  a  Bsonmeafc  esreetod  te  him^ 
He  formed  a  achenae  for  augmenting  the  poor  livinga ; 
which  he  pressed  fDrward  with  such  sacceas,  thai  it 
ended  in  an  act  of  parliament  passed  in  the  second  year 
of  Queen  Anne,  '^  for  the  augmenUtioft  of  the  liTiogs 
of  the  poor  clergy.*' 

Burnet,  Thomas^  a  polite  and  leaned  writer  in  the 
end  of  the  17th  century,  was  bora  in  Scotland,  but 
educated  in  Cambridgei  under  the  tuition  of  Mr  Jobs 
Tillotson,  afterwards  archbishop  of  Canterbury.  In 
the  beginning  of  1 685,  he  was  made  master  of  Sntton^ 
hospital  in  London,  after  which  he  entered  into  holy 
orders.  Daring  the  reign  of  King  James,  be  made  a 
noble  stand  in  bis  post  as  master  of  the  Charter-boose 
against  the  encroachments  of  that  monarch,  who  would 
have  imposed  one  Andrew  Popham,  a  Papist,  as  a  pen* 
sioner  upon  the  foundation  of  that  house.  In  1680  he 
published  his  I'el/uns  theoria  sacra^  so  universally  ad- 
mired for  the  purity  of  the  style  and  beauty  of  the  sen- 
timents, that  King  Charles  gave  encouragement  to  a 
translation  of  it  into  English.  This  theory  was,  how- 
ever, attacked  by  several  writers.  In  1692  he  pub- 
lished his  Archwolqgia phtlosopkica^  deditated  to  King 
William,  to  whom  he  was  clerk  of  the  closet.  He 
did  in  171 5*  Since  his  death,  hath  been  published 
his  book  De  statu  mot^tuorum  et  resurgenttum^  and  his 
treatise  Dejide  et  officii^  Chrtstianof^um* 

BuRNZT,  the  Honourable  James^  Lord  Monboddo^  a 
senator  of  the  college  of  justice  in  Scotland,  was  bom 
about  the  year  1714.  He  was  the  son  of  Mr  Burnet  of 
Monboddo  in  Kincardineshire.  After  passing  throngh 
the  usual  course  of  school  education,  he  prosecuted 
his  studies  at  the  universities  of  Aberdeen,  Edinburgh, 
and  Leyden,  with  distinguished  reputation.  He  was 
admitted  an  advocate  in  17371  nnd  on  the  12th  of  Fe- 
bruary 1767,  he  was  raised  to  the  bench  by  the  title 
of  Lord  Monboddo,  in  the  room  of  Lord  Milton,  ap- 
pointed a  judge  the  4th  of  June  1742,  and  who  had 
succeeded  Sir  John  Lauder  of  Fountainhall,  admitted 
November  1689  ^  being  the  third  on  the  bench  in  suc- 
cession since  the  Bevolution. . 

He  married  Miss  Farquharson,  a  very  amiable  wo- 
man, by  whom  he  had  a  son  and  two  daughters. 

His  private  life  was  spent  in  the  practice  of  all  the 
social  virtues,  and  in  the  enjoyment  of  much  domestic 
felicity.  Allbough  rigidly  temperate  in  his  habits  of 
life,  he,  however,  delighted  much  in  the  convivial  so- 
ciety of  his  friends,  and  among  these  he  could  number 
almost  all  the  most  eminent  of  those  who  were  distin- 
guished in  Scotland  for  virtue,  literature,  or  genuine 
elegance  of  conversatiou  and  manners.  One  of  those 
who  esteemed  him  the  most  was  the  late  Lord  Garden- 
stone,  a  man  who  possessed  no  mean  portion  of  the  same 
overflowing  benignity  of  disposition,  the  same  unim- 
peachable integrity  as  a  judge,  tbe  same  partial  fond- 
ness for  literature  and  the  fine  arts.  His  son,  a  very 
promising  boy,  in  whose  education  he  took  great  de- 
light, was,  indeed,  snatched  away  from  his  aflfections 
by  a  premature  deatli.  But,  when  it  was  too  late  for 
sorrow  and  anxiety  to  avail,  the  afflicted  father  stifled 
the  emotions  of  nature  in  his  breast,  and  wound  up  the 
energies  of  his  soul  to  the  firmest  tune  of  stoical  forti- 
tude. He  was,  in  like  manner,  bereaved  of  J>is  excel- 
lent lady,  the  olyect  of  his' dearest  tenderness^  and  he 
endured  the  loss  with  a  similar  firmness,  fitted  to  do 
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BwMt.  hDaoOT  eidier  to  pkibeophy  or  to  religion*  In  mddU 
tion  to  bis  offiee  as  a  judge  in  the  ooort  of  aetflion,  an 
offitr  waa  loade  to  him  of  a  seat  in  the  court  of  jastt- 
ciaiy.  Boty  though  the  emoluments  of  this  would  have 
made  a  convenient  addition  to  his  income,  he  refused 
to  accept  it,  lest  its  business  should  too  much  detach 
him  from  the  pursuit  of  his  favourite  studies.  To  these 
studies  he  continued  through  the  whole  of  a  long  life 
to  be  greatly  devoted.  His  admiration  of  the  man-> 
ners,  literature,  and  philosophy  of  the  ancients,  was  un- 
bounded.  Thus  strongly  prepossessed,  it  is  not  to  be 
wondered  at,  that  the  comparison  which  he  made  be- 
tween the  ancients  and  modems  was  little  favourable  to 
the  latter.  For  among  the  former  he  supposed  that  he 
saw  all  that  was  elegant,  manly,  and  virtuous,  all  that 
was  praiseworthy  and  excellent ;  while  the  de^kierate 
race  of  the  moderns  exhibited  nothing  but  effeminacy 
and  corruption. 

The  vacation  of  the  court  of  session  afforded  him 
sufficient  leisure  to  retire  every  year,  in  spring  and  in 
autumn,  to  the  country )  and  he  nsed  then  to  dress  in  a 
style  of  simplicity,  as  if  he  had  been  only  a  plain  far^ 
mer)  and  to  live  among  the  people  upon  his  estate, 
with  all  the  kind  familiarity  and  attention  of  an  aged 
father  among  his  grown-up  children.  Although  his 
estate,  from  the  old  leases,  afforded  comparatively  but  9^ 
moderate  income,  he  would  never  raise  the  rents  or  dis- 
place an  old  tenant  to  make  room  for  a  new  one  who  of- 
fered a  higher  rent.  In  imitation  of  the  rural  economy 
of  some  of  the  ancients,  whom  he  chiefly  admired,  he  ac- 
counted population  the  true  wealth  of  an  estate,  and  was 
desirous  of  no  improvement  so  much  as  of  increasing  the 
number  of  souls  upon  his  lands,  so  as  to  make  it  greater, 
in  proportion  to  the  extent,  than  that  of  those  upon  the 
estate  of  any  neighbouring  landholder.  It  was  there  he 
had  the  pleasure  of  receiving  Dr  Samuel  Johnson,  with 
his  friend  James  Boswell,  at  the  time  when  these  two 
gentlemen  were  upon  their  well-known  tour  through 
tlie  Highlands  of  Scotland.  Johnson  admired  nothing 
in  literatnre  so  much  as  the  display  of  a  keen  discrimi- 
nation  of  human  character,  a  just  apprehension  of  the 
principles  of  moral  actioui  and  that  vigorous  common* 
sense  which  is  the  most  happily  applicable  to  the  ordi- 
nary conduct  of  life.  Monboddo  delighted  in  the  re* 
fi nements,  the  subtleties,  the  abstractions,  the  affecta- 
tions of  literature ;  and  in  comparison  with  these,  des- 
piMed  the  grossness  of  modern  taste  and  of  common  af- 
fairs. Johnson  thought  learning  and  science  to  be  lit- 
tle valuable,  except  so  far  as  they  could  be  made  sub- 
servient to  the  purposes  of  living  usefully  and  happily 
with  the  world,  upon  his  own  terms,  Monboddo^s 
favourite  science  taught  him  to  look  down  with  con- 
tempt upon  all  sublunary,  and  especially  upon  all  mo- 
dern things }  and  to  6t  life  to  literature  and  philoso- 
phy, not  literature  and  philosophy  to  life.  James  Bos- 
well, therefore,  in  carrying  Johnson  to  visit  Monbod- 
do, probably  thought  of  pitting  them  one  against  an- 
other, as  two  game  cocks,  and  promised  himself  much 
sport  from  tl:e  colloquial  content  which  he  expected  to 
ensue  between  them.  But  Monboddo  was  too  hospi- 
table ami  courteous  to  enter  into  keen  contention  with 
a  stranger  in.  his  own  bouse.  There  was  much  talk 
between  them,  hut  no  anery  controversy,  no  exaspe- 
ration of  that  dinlike  for  each  other^a  weH-kaewn  pe- 
culiarities .with  wliich  they  had  met.     Johnson  it  is 
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true,  ttiU  continoed  to  think  Lord  Monboddo  ^irh'at  he 
called  a  prig  in  literature. 

Lord  Monboddo  used  frequently  to  visit  London,  to 
which  he  was  allured  by  the  opportunity  that  great 
metropolis  affords  of  enjoying  the/:onversation  of  a  vast 
number  of  men  of  profound  erudition.  A  journey  to 
the  capital  hecame  a  favourite  amusement  of  his  pe- 
riods of  vacation  from  the  business  of  the  court  to  which 
he  belonged  J  and,  for  a  time,  he  made  this  journey 
once  a  year.  A  carriage,  a  vehicle  that  was  not  in 
common  use  among  the  ancients,  he  considered  as  an 
engine  of  effeminacy 'and  sloth,  which  it  was  disftrace- 
ful  for  a  man  to  make  use  of  in  travelling.  To  be 
dragged  at  the  tail  of  a  horse,  instead  of  mounting 
upon  his  back,  seemed,  in  his  eyes,  to  be  a  truly  ludi- 
crous degradation  of  the  genuine  dignity  of  human  na- 
ture. In  all  his  journeys,  therefore,  between  Edin- 
burgh and  London,  he  was  wont  to  ride  on  horseback, 
with  a  single  servant  attending  him.  He  continued 
this  practice,  without  finding  it  too  fatiguing  for  his 
strength,  till  he  was  upwards  of  eighty,  years  of  age. 
Within  these  few  years,  on  his  return  from  a  last  visit, 
which  he  made  on  purpose  to  take  leave,  before  his 
death,  of  all  his  old  friends  in  London,  he  became  ex- 
ceedingly ill  upon  the  road,  and  was  unable  to  proceed  ; 
and  had  he  not  been  overtaken  by  a  Scotch  friend^ 
who  prevailed  upon  him  to  travel  the  remainder  of  the 
way  in  a  carriage,  he  might,  perhaps,  have  actually 
perished  by  the  way  side,  or  breathed  his  last  in  some 
dirty  inn.  Since  that  time,  he  did  not  again  attempt 
an  equestrian  journey  to  London. 

In  London,  his  visits  were  exceedingly  acceptable  to 
all  his  friends,  whether  of  the  liierary  or  fabhionable 
world.  He  delighted  to  shew  himself  at  court  \  and  the 
king  is  said  to  have  taken  a  pleasure  in  conversing  with 
the  old  man,  with  a  distinguishing  notice  that  could  not 
but  be  very  flattering  to  him. 

A  constitution  of  body,  naturally  framed  to  wear 
well  and  last  long,  was  strengthened  to  Lord  Monbod- 
do by  exercise,  guarded  by  temperance,  and  by  a  te- 
nor of  mind  too  firm  to  be  deeply  broken  in  upon  by 
those  passions  which  consume  the  principles  of  life.  In 
the  country  he  always  used  much  the  exercises  of 
walking  in  the  open  air,  and  of  riding.  The  cold  bath 
was  a  means  of  preserving  the  health,  to  which  be  had 
recourse  in  all  seasons,  amidst  every  severity  of  the 
weather,  uoder  every  inconvenience  of  indisposition  or 
business,  with  a  perseverance  invincible.  He  was  ac- 
customed, alike  in  winter  and  in  summer,  to  rise  at  a 
very  early  hour  in  the  morning,  and,  without  loss  of 
time,  to  betake  himself  to  study  or  wholesome  exercise. 
It  is  said,  that  he  even  found  the  use  of  what  he  called 
the  air  bath,  or  the  practice  of  occasionally  walking 
about,  for  some  minutes,  naked,  in  a  room  filled  with  > 
fresh  and  cool  air,  to  be  highly  salutary. 

Lord  Monboddo  is  well  known  to  the  world  as  a 
man  of  letters.  His  first  publication  was  *'  a  Disserta- 
tion on  the  Origin  and  Progress  of  Language,^^  in  2 
vols.  8vo.  17733  which  were  followed  by  four  more 
vols,  the  last  published  not  long  before  his  death.  In 
this  work,  intended  chiefly  to  vindicate  the  honours  of 
Grecian  literature^  be  ascribes  the  origin  of  alphabetical 
writing  to  the  Egyptians  \  and  strenuously  maintains, 
that  the  ouran-outang  is  .•  class  of  the  human  species^ 
and  that  bis  want  of  speech  is  merely  accidentah  He  aU 
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Bwikt.  M  elidtevirari  to  estabtisfa  the  reality  of  ttie  exktMce  of 
mermaids,  and  other  fictitious  animals.  He  was  iiida<< 
cod  to  andertake  miiothcr  irork,  fat  the  purpose  of  de- 
fendinii  the  cause  of  Grecian  philosophy;  and  poblish^ 
edf  in  nve  tOIs.  4to*  a  work  entitled^  **  Ancienl  Meta^ 
physics,^*  which,  like  the  other,  is  nemarkAble  for  a  slir« 
prising  mixture  of  eiudition  and  getiios,  with  the  most 
abeard  whim  and  conceit. 

As  a  judge,  his  decisions  were  soond,  upright,  and 
learned,  and  marked  with  aieute  discrimination;  and 
free  from  those  paradoxes  and  partialities  which  appear 
in  his  writings.  He  attended  his  judicial  duty  with 
indefatigable  diligence  till  within  a  few  days  of  hts 
death,  which  happened  at  his  hoose  in  Edinbtirgh,  May 
26.  1799,  ^^  ^^^  advanced  age  of  85. 

His  eldest  daughter  married  sortie  years  before  hitt 
death.  His  second  daughter,  in  personal  loveliness  one 
of  the  fineiit  women  of  the  age,  ^as  beheld  in  evi^ry 
public  place  with  general  admiration,  and  Was  sought 
in  marriage  by  many  suitors.  Her  mind  Was  Endowed 
with  all  her  father's  benevolence  of  temper,  and  with  all 
his  taste  for  eiegknt  literature,  without  any  portion  of  his 
whim  and  caprice.  It  wAs  her  chief  deliglit  to  be  ihit 
nurse  and  the  companioO  of  his  decllnrog  age*  Her  ptt^ 
sence  contributed  to  draw  around  him^  in  bis  house,  and 
at  his  table,  all  that  was  truly  respectable  among  the 
youth  of  his  country.  She  mifeigled  in  the  world  of  fa- 
shion, without  sharing  its  follies }  and  heard  those  flat- 
teries which  are  addressed  to  y^uth  and  beauty,  without 
being  betrayed  to  that  light  and  selfish  vanity  which  is 
often  the  only  sentiment  that  fills  the  heart  of  the  high- 
praised  beauty.  She  delighted  in  reading,  in  literary 
conversation,  in  poetry,  land  in  the  fine  arts,  without 
contracting  from  this  taste,  any  of  that  pedantic  self* 
conceit  and  affectation  which  usually  characterize  lite- 
rary ladies^  and  whose  presence  often  frightens  away  the 
domestic  virtues,  the  graces,  the  delicacies,  and  all  the 
more  iniierestiiig  charms  of  the  selc.  When  Bums,  the 
well-known  Sootish  poet,  first  arrived  from  the  plough 
in  Ayrshire  to  publish  his  poems  in  Edinburgh,  there 
was  none  by  whom  he  was  more  zealously  patronized 
than  by  Lord  Moo  bod  do  and  his  lovely  daughter.  No 
man's  feeli'ngs  were  ever  mot«  powerfully  or  exquisitely 
alive  than  ti^se  of  the  rustic  bard,  to  the  emotions  of 
gratitude,  or  to  the  admiration  of  the  good  and  fair. 
In  a  poem  which  be  at  that  time  wrote,  as  a  panegyri- 
cal address  to  Edinburgh,  he  took  occasion  to  cele- 
brate the  beauty  and  excellenoe  of  Miss  Burnet,  in 
perhaps  the  finest  stansa  of  the  whole : 
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"  Thy  daughters  bright  thy  walks  adorn, 
"  Gay  as  the  gilded  summer  sky, 
Sweet  as  the  dewy  mttk-whlte  thorn, 
''  Dear  as  the  rtiptnr'd  thrill  of  joy  ! 
Fair  Burnet  strikes  th"*  adoring  eye  : 
'^  Hcav'n^s  beauties  on  my  fancy  shine, 
I  see  the  Sire  of  Love  on  high, 
**  And  own  his  work,  indeed,  divine." 


She  was  the  ornament  of  the  elegant  society  of  the 
city  in  which  she  resided,  her  father's  pride,  and  the 
comfort  of  his  domestic  life  in  his  dedining  years. 
Every  amiaUe  and  soble  sentimeot  woa  familiar  to  her 
ho«vt^  evUy  female  virtue  was  exemplilied  in  her  life* 
Yet,  thii  womaft^  thus  loV«ly,  thus  eiegant,  thus  wise 
and  virtMuti  «M  cut  ^ia  die  flotrct  ^ hst  age,  and 
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IHl  hev  father  berofi  of  thd  last  tendier  tie  Whieh  boci&d    Jhimct 
him  to  society  and  to  life.     She  died  about  six  years        |) 
before  kini,  of  a  coOsumption  j  a  disease  that,  in  Scot- ,  Burning. 
hHid,  proves  (00  often  fatal  to  the  loveliest  and  most 
promising  among  the  fair  and  the  young.     Neither  his 
philosophy,  nor  the  neOessary  torpor  of  the  feelings  of 
extreme  old  agr,  wore  capable  of  preventing  Lord  Mon- 
boddo  from  being  very  deeply  aflPected  by  so  grievous 
a  loss  ;  and  frolii  that  time  he  began  to  droop  exceed- 
ingly in  his  health  atid  spirits.     Edin,  Mag. 

BbAiTET.  See  Poterium:  and  Sanguisorba,  Bo- 
tany lnde». 

BURNHAM,  a  market  town  of  Norfolk  in  Eng- 
land, situated  in  E.  LoOg.  o.  50*  N.  Lat.  53.  o. 

BURNING,  the  action  of  fire  on  some  pabulum  or 
fbel,  by  which  the  minute  parts  thereof  are  put  into  m 
violent  motion,  and  some  of  them  assuming  the  nature 
of  fire  themselves,  fiy  off  tn  orbem^  while  the  rest  are 
dissipated  in  form  of  vapour,  or  reduced  to  ashes.  See 
iGKlTioir. 

Esstraw'dinary  Cases  of  BuRunra,  We  have  in- 
stances of  penons  burnt  by  frre  kindled  within  their 
own  bodies.  A  woman  at  Paris,  who  used  to  drink 
brandy  to  excess,  was  one  night  reduced  to  ashes  by  a 
fire  from  Within,  all  but  her  head  and  the  ends  of  her 
fingers.  Signora  Com.  Zangari,  or,  as  others  call  her, 
€orn.  Batidij  an  aged  lady,  of  an  unblemished  life,  near 
Cesana  in  Romagna,  underwent  the  same  fiite  in  March 
173 1.  She  had  retired  in  the  evening  to  her  chamber 
somewhat  indisposed ;  and  in  the  mortiing  was  foond 
in  the  middle  of  the  room  reduced  to  ashes,  all  except 
her  face,  legs,  skull,  and  three  fingers.  The  stocking^ 
and  shoes  she  had  on  were  not  burnt  in  the  least*  The 
ashes  were  light  \  and,  on  pressing  bet|M;oii  the  fiigers, 
vanished,  leaving  behind  a  gross  stink ifig*  moisture  with 
which  the  floor  was  smeared  \  the  w^ls  and  furniture 
of  the  room  being  covered  with  a  moist  cineritioas 
fioot,  which  had  not  only  stained  the  linen  in  the  chests, 
but  had  penetrated  into  the  closet,  as  well  as  into  the 
room  overhead,  the  walls  of  which  were  moistened  with 
the  same  viscous  hnmour.**-We  have  various  other  re- 
lations of  persotis  burnt  to  death  in  this  unaccountable 
manner. 

Sig.  Moodini,  Bianchini,  and  Maffei,  have  written 
treatises  express  to  account  for  the  cause  of  so  extraor- 
dinary an. event :  common  fire  it  could  not  be,  since  this 
would  likewise  have  burnt  the  bed  and  the  room  \  besides 
that  it  would  have  required  many  hours,  and  a  vast 
quantity  of  fuel,  to  reduce  a  human  body  to  ashes  \  and, 
af^er  all,  a  considerable  part  of  the  bones  would  have 
remained  entire,  as  tliey  were  anciently  found  after  the 
fiercest  funeral  fires.  Some  attribute  the  effect  to  a  mine 
of  sulphur  uoder  the  house  \  others  to  a  miracle  ;  while 
others  suspect  that  art  or  villany  bad  a  hand  in  it.  A 
philosopher  of  Verona  maintains,  that  such  a  conflagra- 
tion might  have  Arisen  from  the  inflammable  matters 
wherewith  the  human  body  naturally  abounds.  Sig. 
Bianchini  accounts  for  the  conflagration  of  the  lady 
above  mentioned,  from  her  using  a  bath  or  lotion  of 
camphorated  spirit  of  wine  when  she  found  herself  out 
of  order.  Maffei  supposes  it  owing  to  lightning,  but 
to  lightning  generated  in  her  own  body,  agreeable  to 
his  doctrine,  which  is.  That  lightning  does  not  pro- 
ceed from  the  cloads,  bot  is  always  prodnoed  in  the 
place  where  it  is  seen  and  its  eflttcts  perceited.    We 
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Bsnitvg.  liftve  Kad  a  Ute  aUempt  to  establish  the  opinion,  that 
y  -'  these  destroyieg  internal  fires  are  caaseil  io  the  entrails 
of  the  body  by  inflamed  efEuvia  of  the  blood  }  by  juices 
and  fermentatioa  in  the  stomach ;  by  the  many  com* 
bostible  matters  which  abound  in  living  bodies  for  the 
purposes  of  life  y  and,  finally,  by  the  fiery  evaporations 
ubich  exhale  from  the  settlings  of  spirit  of  wine,  braa* 
dies,  and  other  hot  liquors,  in  the  tunica  villosa  of  the 
stomach  and  other  adipose  or  fat  membranes  ^  within 
which  those  spirits  engender  a  kind  of  camphor,  which 
in  the  night  time,  in  sleep,  by  a  full  respiration,  are 
put  in  a  stronger  motion,  and  are  more  apt  to  be  set  on 
fire.  Others  ascribe  the  cause  of  swch  persons  being 
set  on  fire  to  lightning  \  and  their  burning  so  entirely, 
to  the  greater  quantity  of  phosplioros  and  other  eom- 
bustible  matters  they  contained.— For  oar  own  part, 
we  can. by  no  means  pretend  to  explain  the  cause  of 
fioeh  a  phenomenon :  but  for  the  ioterests  of  humanity, 
we  wish  it  could  be  derived  from  something  external 
to  the  human  body  j  for  if,  to  the  calamities  of  human 
life  alosady  known,  we  superadd  a  suspicion  that  we 
may  unexpectedly,  and  withoojt  the  least  warmng,  be 
consumed  by  an  imtentai  first  (he  thought  is  too  diead- 
ful  to  be  home. 

BcRKlVO,  or  Bnnningt  in  our  old  easterns,  denotes 
an  infections  disease,  got  in  the  stews  by  conversing 
with  kwd  women,  and  supposed  to  be  the  same  with 
what  we  now  call  the  venereal  dwate* 

In  a  BMUiuscript  of  the  vocation  of  John  Bale  to  the 
Usbopiio  of  Ossory,  written  by  himself,  he  speaks^  of 
Dr  Hugh  Weston,  who  waa  dimo  of  Windsor  io  S556, 
hat  deprived  by  Cardinal  Pole  lor  adultery,  thus :  '*  At 
Ibis  ds^  is  leaehcrotts  Wes&oe,  who  is  nwre  praeii«ediii 
the  arts  of  hroeeh'JMiniiBg,  than  aU  the  whores  of  the 
alows.  Ho  not  long  ago  brent  a  beggmr  of  St  Bo- 
tolpk^s  parish.     See  St£W8. 

.  BcfRMiNG,  in  antiquity,  a  way  of  disposing  of  the 
dead,  much  praotiaed  by  the  ancient  Greeks  and  B<^ 
mane,  and  still  retained  by  several  nations  in  the  East 
and  West  Indies.  The  antiqeity  of  this  custom  rises 
as  high  as  the  Tfaeban  war,  where  we  are  told  of 
the  gnat  aoleouiity  aeeompaoyiiig  this  cereiOooy  at 
the  pyre  of  Menseacus  and  Archemorus,  who  were 
490tem|ior«ry  with  Jair,  the  eighth  judge  of  Israel, 
Homer  abounds  with  Cbneral  obsequies  of  this  nature. 
In  the  inward  regions  of  Asia,  the  practice  was  of 
fory  ancient  date,  and  the  continuance  long :  for  we 
■re  told,  that  in  the  rrigo  of  Julian,  the  king  of 
Chionia  burnt  his  son's  body»  and  deposited  the  aahes 
in  a  silver  nm.  G»eval  almost  with  the  first  instances  of 
ibis  kind  in  the  east,  was  the  practice  in  the  western 
parts  of  the  world*  The  Herolians,  the  Getes,  aad  the  - 
Thracians,  had  all  along  observed  it ;  and  its  antiquity 
was  as  great  with  the  Celtse,  Sarmatiaos,  and  other 
neaghboneing  nations.  The  origin  of  this  custom  seems 
to  have  been  out  of  friendship  to  the  deceased  :  their 
aches  were  pneserved,  as  we  preserve  a  lock  of  hair,  a 
jriag,  or  a  seal,  which  had  been  the  property  of  a  de- 
ceased friend. 

Kings  were  burnt  in  cloth  made  of  the  asbestos  stone, 
that  their  ashes  might  be  preserved  pure  from  anjr  mix* 
tme  with  the  fuel  and  other  matters  thrown  on  the  fo* 
neial  pile«  The  snme  method  is  still  observed  with  the 
pnooes  of  Tattery*  Among  the  Greeks,  the  body  was 
phwed  on  the  t^;of  n  pile,  on  whioh  were  thrown  di- 


vers  animali*,  and  even  slaves  and  captives,  besides  on-   Burning. 
'  guents  and  perfumes.     In  the  funeral  of  Patroclus  we 
find  a  number  of  sheep  and  oxen  thrown  in,  then  four 
horses,  followed  by  two  dogs,  and  lastly  by  1 2  Trojan 
prisoners.  The  like  is  mentioned  by  Virgil  in  the  fune- 
rals of  his  Trojans  j  where,  besides  oxen,  swine,  and 
all  manner  of  cattle,  we  find  eight  youths  condemned  to 
the  flames.     The  first  thing  was  the  fat  of  the  beasts, 
wherewith  the  body  was  covered,  that  it  might  con- 
some  the  sooner:  it  being  reckoned  great  felicity  to 
he  quickly  reduced  to  ashes.  For  the  like  reason,  where 
numbers  were  to  be  burnt  at  the  same  time,  care  was 
taken  to  mis  with  the  rest  some  of  humid  constitutions, 
and  therefore  more  easily  to  be  inflamed.    Thus  we  are 
assured  by  Plutarch  and  Macrohius,  that  for  every  ten 
men  it  was  customary  to  put  in  one  woman.     Soldiers 
usually  had  their  arms  burnt  with  them^  The  garments 
worn  by  the  living  were  also  thrown  on  the  pile,  with 
other  ornaments  and  presents  >  a  piece  of  extravagance 
which  the  Athenians  carried  to  so  great  a  height,  that 
some  of  their  lawgivers  were  forced  to  restrain  them, 
by  severe  penalties,  from  defrauding  the  living  by  their 
liberality  to  the  dead*— In  seme  cases,  homing  was  ex- 
pressly forbidden  among  the  fiomans,  and  even  looked 
upon  as  the  highest  impiety.     Thus  infants,  vHio  died 
before  the  breeding  of  teeth,  wem  entombed  unbnmt 
in  the  ground,  in  a  particular  place  set  apart  for  this 
purpose,  called  suggrundarwm.  The  like  was  practised 
with  reganl  to  tliose  who  had  been  struck  dead  with 
lightning,  who  were'  never  to  be  burnt  again.  Some  say 
that  burning  was  denied  to  soicides«»-The  manner  of 
burning  among  the  Remans  was  not  unlike  that  of  the 
XSreeks;    the  corpse,   being  brought  out  without  the 
city,  was  carried  directly  to  the  place  appointed  for 
hnrnicig  it ;  which,  if  it  joined  to  the  sepulchre,  was 
called  bueium  ;   ifseparate  from  it,  vstrinaf  and  there 
laid  on  the  rogus  or  pyrUf  a  pile  of  wood  prepared  on 
which  to  bum  it,  built  in  shape  of  an  altar,  but  of  dif- 
ferent height,  aocordtng  to  the  quality  of  the  deceased. 
Hie  wood  used  was  commonly  from  such  trees  as  con- 
tain oKiat  pitch  or  rosin  ;  and  if  any  other  were  used, 
they  split  it,  for  the  mora  easy  eatchtng  fire :  round 
the  pile  they  set  cypress  trees,  probably  to  hinder  the 
noisonie  smell  of  the  corpse.    The  body  was  not  placed 
on  the  bare  pile,  but  on  the  conch  or  bed  whereon  it 
lay.    This  done,  the  next  of  blood  performed  the  ee* 
remony  of  lighting  the  pile;  which  they  did  with  a 
tosohj  turning  their  fiioes  all  the  while  the  other  way, 
as  if  it  were  done  with  reluctance.     During  the  cere- 
mony, decursions  and  games  were  celebrated  j    a j^er 
which  came  the  osstlegtum^  or  gathering  of  the  bones 
and  ashes ;  also  washing  and  anointing  them,  and  repo- 
siting  them  in  urns. 

Burking,  among  surgeons,  denotes  the  application 
of  an  actual  cautery,  that  is,  a  red  hot  iron  instrnment 
to  the  part  affected  j  otherwise  denominated  cauteriaia- 
iwn*  The  whole  art  of  physic  among  the  Japanese 
lies  in  the  choice  of  places  proper  to  be  burnt :  which 
are  varied  according  to  the  disease.  .  In  the  eoontry  of 
the  Mogul,  the  colic  is  oured  by  an  ieon  wing  applied 
red  hot  about  the  patient^s  navel.  Certain  it  is,  that 
some  Tory  extraordinary  cures  iiavn  boon  p^formed  ao* 
cidentally  by  burning.  The  following  case  is  teoordod 
in  the  Memoirs  of  the  Academy  of  Scienoea'hy  M. 'Horn- 
bei|;.    A  woman  of  about  35  becnnn  tnihjoet  Io  a  bead- 
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Bwnifft?.'  aelr{'if1iUii  «t:tifiies  «rm  sd  violent  tliiut  k  dbove  b«r  <wit 

BeiiAeb,  making  lier  sometime 'stopidan^  foolish, 
at^otJiertthn^nivMi^  and  furioin*.  The  tent  of  the  piiiti 
vms  in  the  ibrebead,  and  over  tlie  eyes,  which  vttro  in- 
iiamtd^  and'  looked  violent  iy  red  wnd  sparkiing  \  and 
the  rooftt  violent  dil«  of  it  ivere  «tte»ded  with  naoseaa 
and  vomrtingi.  In  the  timrs  of  the  fits,  ahe  coold  take 
no  food ;  Ijut  out  of  4hom4  had  a  vspry  good  stomach* 
Mr  Homhernr  had  in' vain  attempted  her  cnre  for  three 
yedrs  \rltb  uH  kinds  of  medicines ;  ouly  opium  sue* 
deedti  ^  and  that  but  little,  all  its  »(Pe^cI  being'  only  the 
takings  oft*  the  p5iin  for  u  iWw  hours.  The  redness  of  her 
eyes  ivas  always  the  sign  of  an  approaching  fit.  One 
ii%hr,  ^ling  a  lit  coming  on,  the  wettt  to  lie  down 
upon  the  bed  ;  but  first  walked  up  to  the  glass  with 
th^  candle  in  her  hand,  to  att  how  her  eyes  looked  : 
in  ^serving  this,  the  candle  set  fire  to  her  cap :  and  as 
she  was  atone,  her  head  was  terribly  btiriit  before  the 
hte  t»iM  be  extinguished.  Mr  Homberg  was  sent  for, 
and  ordered  bleeding  and  proper  dressings :  but  it  was 
perceived,  that  the  expected  fit  this  night  never  came 
orr ;  the  pain  of  the  burning  wore  ofi^  by  degrees }  and 
the  patient  found  herself  from  that  hour  cured  of  the 
headadi,  which  bad  never  returned  in  four  years  after, 
which  was  the  time  when  the  account  was  communi- 
cated. Another  case,  not  less  remarkable  than  the 
former,  was  communicated  to  Mr  Homberg  by  a  phy- 
sician at  Broges.  A  woman,  who  for  several  years 
had  her  legs  and  thighs  swelled  in  an  extraorclinary 
manner,  found  some  relief  from  robbing  them  before 
the  fire  with  brandy  every  morning  and  evening.  One 
ev\ening  the  fire  chanced  to  catch  the  brandy  she  bad 
rubbed  herself  with,  and  slightly  burnt  her.  She  ap- 
plied some  brandy  to  her  bom  ^  and  in  the  night  all  the 
water  her  legs  and  thighs  were  swelled  with  was  en- 
tirety discharged  by  urine,  and  the  swelling  did  not 
again  return. 

'BvRNiNG-Ettsh*    See  Bt7SH. 

BunNiNO'Qlass^  a  convex  glass,  commonly  spherical, 
which  being  exposed  directly  to  the  smi,  collects  all  the 
rays  fWlling  thereon  into  a  very  small  space  called  the 
focus  ;  where  wood  or  any  other  combustible  matter  be- 
ing put,  will  be  set  on  fire.  The  term  buming-giust  ia 
aho  u^ed  to  denote  those  concave  mirrors,  whether  com- 
posed of  glaas  quicksilvered,  or  of  metalline  matters, 
which  burn  by  reflection,  condensing  the  son^s  rays  into 
a'focos  similar  to  the  former. 

The  use  of  burning-glasses  appears  to  have  been  very 
anicient.  Diodorus  Siculus,  Lucian,  Dion,  Zonaras, 
Galen,  Antliemius,  Eustathius,  Txetsies,  and  others, 
attest,  that  bjr  means  of  them  Archimedes  set  fire  to 
the  Htrnian  ft^i  at  the  siege  of  Syracuse.  Taetxes  is 
so  particblar  in  his  account  of  this  matter,  that  his  de» 
scfrptton  suggeaCed  to  Kircher  the  method  by  which 
it'waft  probably  acvompliahed.  That  author  says,  that 
^  Arcbimedeo  set  fire  to  Mareellus^s  navy,  by  means 
of  a  bumrng-gla^s  coihposed  of  small  p«[oare  mirrors 
movittg. every  way  dpon  bifigwj  which,  when  placed 
iTi  the  sunS  rsys,  ifirected  thehi  upon  the  Roman  fleet, 
80  as  to  teduoe  k  to  ashieer  at  the  distance  of  a  bow  shot.** 
A  verjr'  tsartieular  tefitiAiHiny  we  have  ako  from  Anther 
mtuff  of  L^diir,  vhb  takes  pains  to  ^f^»ve  the  possibility 
of  setting  fire  f ci  ik  fteet,  or  any  othiir  combustible  body, 
•£  Mrcb  s(  diitMic^.  ': 

That  the  a^cieots  were  alsO' acquainted  with,  the  use 
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of  catoptric  or  refracting  boming-glassoa,  appears  frdm  Bonrinir. 
a  passage  in  Aristophanes^s  comedy  of  The  CloUde, 
which  dearly  treats  of  tlaeir  efiects.  The  aothor  intro- 
duces Socrates  as  examining  Screpsiados  aboot  the  me^ 
thod  he  had  discovered  of  getting  clear  of  hie  debte. 
He  replies,  that  *'  he  thought  of  making  use  of  a  bom* 
ing-glasa  which  he  had  hitherto  used  in  kindling  his 
fire  :'*  **  for  (says  he)  should  they  bring  a  writ  against 
me,  Pll  immediately  place  my  glass  in  the  sun  ai  some 
little  dtstirnce  from  it,  and  set  it  on  fire/*  Pliny  and 
Laotantius  have  also  spoken  of  glasses  that  burn  by 
refraction.  The  former  calls  them  balls  or  globes  ^ 
glass  or  crystal^  which,  exposed  to  the  sun,  transmit  a 
heat  suflicient  to  set  fire  to  cloth,  or  corrode  the  dead 
flesh  of  those  patients  who  stand  in  need  of  caustics  \ 
and  the  latter,  ai\er  Clemens  Alexandrinus^  takes  no- 
tice that  fire  may  be  kind  led' by  interposing  glasses  fill- 
ed With  water  between  the  sun  and  the  object,  so  as  to 
transmit  the  rays  to  it. 

It  seems  difficult  to  conceive  how  they  should  know 
snch  glasses  would  bum  without  knowing  they  wonld 
msgnify,  which  it  is  granted  they  did  not,  till  towards 
the  close  of  the  13th  century,  when  spectacles  were  first 
thought  on.  For  as  to  those  passages  in  Plantns  which 
seem  to  intimate  the  knowledge  of  spectacles,  M.  de 
la  Hire  observes,  they  do  not  prove  any  such  thing  \ 
and  he  solves  this,  by  observing,  that  their  burning- 
glasses  being  spheres,  either  solid  or  full  of  water,  their 
foci  wonld  be  one- fourth  of  their  diameter  distant  from 
them.  If  then  their  diameter  were  supposed  half  a  foot, 
which  is  the  moot  we  can  allow,  an  object  must  be  at  an 
inch  and  a  half  distance  to  perceive  it  magnified  \  those 
at  greater  distances  do  not  appear  greater,  but  only 
more  confused  through  the  glass  than  out  of  it.  It  is 
no  wonder,  therefore,  the  magnifying  property  of  coo- 
vex  glasses  was  unknown,  and  the  burning  one  knowi>. 
It  is  more  wonderful  there  should  be  300  years  between 
the  invention  of  spectacles  and  telescopes. 

Among  the  ancients,  the  burning  mirrors  of  Archi- 
medes and  Proclus  are  famous  :  the  former  we  have  al- 
ready taken  notice  of ;  by  the  other,  the  navy  of  Vi- 
tellins  besieging  Byzantium,  according  to  Zonaras,  was- 
burnt  to  ashes. 

Among  the  modems,  the  roost  remarkable  homing 
mirrors  are  those  of  Settala,  of  Villette,  of  Tschirnhau- 
een,  of  Buffbn,  of  Trudaine,  and  of  Parker. 

Settala,  canon  of  Padua,  made  a  parabolic  mirror, 
which,  according  to  Shottus,  burnt  pieces  of  wood 
at  the  distance  of  15  or  16  paces.  The  following  things 
are  noted  of  it  in  the  Acta  Erudttorum,  i.  Green  wood 
takes  fire  instantaneously,  so  as  a  strong  wind  cannot 
extinguish  it.  2.  Water  boils  immediately  ;  and  eggs 
in  it  are  presently  edible.  3.  A  mixture  of  tin  and 
lead,  three  inches  thick,  drops  presently,  and  iron  and 
steel  plate  becomes  red  hot  presently,  and  a  little  after 
burns  into  holes.  4.  Things  not  capable  of  melting, 
as  stones,  bricks,  &c.  become  soon  red  hot,  -Ifke  iron. 
5k  Slate  becomes  first  white,  tlien  a  black  glass.  6.  Tiles 
are  converted  into  a  yellow  glass,  and  shells  into  a 
Uackish  yeHow  one.  7*  A  pumice  stone,  emitted  from 
a  votrano,  mehs  into  white  glass  ;  and,.  8.  A  piece  of 
omible  atso'  nitrifies  iti  eight  miniites.  9.  Bones  are 
flO^' turned  tiftoaii  opaque  g^M,  and  earth  into  a  bhick 
one.  Tll€  breatfth  01  tbk  mirror  is  near  three  Leipeic 
cUsi^  its  focos  two  ells  fron.it t  it  is  mada^  of  copper, 

and. 
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Bnwaic.    "^  >^  rabsUnee  is  not  ttb»ve  doable  tbe  tluckoeM  of 
the  back  of  a  knife* 

VilleUey  a  French  artist  of  Lyons,  made  a  large 
mirror,  irbich  was  bought  bj  Tavemier,  and  pre* 
■enced  to  the  king  of  Persia ;  a  second,  bought  by  the 
king  of  Denmark  ;  a  third,  presented  by  the  French 
kine  to  the  Royal  Academy  ^  a  fourth  has  been  in  Eng- 
land, ifbere  it  ifas  publicly  exposed.  The  effects  here- 
of, as  found  by  Dr  Harris,  and  Dr  Desaguliers,  are, 
that  a  silver  sixpence  is  melted  in  7^ ',  a  King  George's 
halfpenny  in  16'',  and  runs  <  with  a  hole  in  34'^.  Tin 
nwlts  in  3'',  cast  iron  in  j6^,  slate  in  3'';  a  fossil  shell 
calcines  in  7''  ^  a  piece  of  Pompey^s  pillar  at  Alexan^^' 
dria  vitrifies,  the  black  part  in  50",  the  white  in 
54"  ^  copper  ore  in  8'' ;  bone  calcines  in  4",  vitrifies 
in  33''*  An  emerald  melts  into  a  substance  like  a  tur- 
qvois  stone  J  a  diamond  weighing  four  grains  loses  seven- 
eighths  of  its  weight :  the  asbestos  vitrifies )  as  all  other 
bodies  will  do,  if  kept  long  enough  in  the  focus  \  bnt 
when  once  vitrified,  the  mirror  can  go  no  farther  with 
then.  This  mirror  is  47  inches  wide,  and  is  ground 
to  a  sphere  of  76  inches  radios )  so  that  its  focus  is 
about  38  inches  from  the  vertex.  Its  substance  is  a 
composition  of  tin,  copper,  and  tin-glass. 

Every  lens,  wliether  convex,  plano-convex,  or  con« 
vexo-convex,  collects  the  sun^s  rays,  dispersed  over  its 
ooovexity,  into  a  point  by  refraction }  and  is  there* 
fore  a  bnming-glass.  The  most  considerable  of  this 
kind  IB  that  made  by  M.  de  Tschimhaosen  :  the  dia- 
meters of  his  lenses  are  three  and  four  feet,  tbe  focus 
at  tbo  distance  of  12  feet,  and  its  diameter  an  inch  and 
a  half.  To  make  the  focus  the  more  vivid,  it  is.  collects 
ed  a  second  time  by  a  second  lens  parallel  to  the  first, 
and  placed  in  that  point  where  the  diameter  of  the 
cone  of  rays  formc4  by  the  first  lens  is  equal  to  the 
diameter  of  the  second  j  so  that  it  receives  them  all : 
and  the  focus,  from  an  inch  and-  a  half,  is  contracted 
into  the  space  of  eight  lines,  and  its  force  increased 
proportionably. 

This  glass  vitrifies  tiles,  slate,  pumice-stones,  &c. 
ia  a  moment.  It  melts  sulphur,  pitch,  and  all  rosins, 
underwater;  the  ashes  of  vegetables,  woods,  and  other 
natters,  are  transmuted  into  glass  ;  and  every  thing 
applied  to  its  focus  is  either  melted,  turned  into  a  calx, 
or  into  smoke.  Tschirnbausen  observes,  that  it  sue- 
creeds  best  when  the  matter  applied  is  laid  on  a  hard 
charcoal  well  burnt. 

Sir  Isaac  Newton  presented  a  burning-glass  to  the 
Royal  Society,  consisting  of  seven  concave  glasses,  so 
placed  as  that  all  their  foci  join  in  one  physical  point. ' 
CLach  glass  is  about  xi  inches  and  a  half  in  diameter: 
MX  of  them  are  placed  round  the  seventh,  to  which 
they  are  all  contiguous  ;  and  they  form  a  kind  of  seg- 
ment of  a  sphere,  whose  subtense  is  about  34  inches 
and  a  half,  and  tbe  central  glass  lies  about  an  inch  far- 
ther in  than  the  rest.  Tbe  common  focus  is  about  22 
inches  and  a  half  distant,  and  about  an  inch  in  diame« 
ter.  This  glass  vitrifies  brick  or  tile  in  i",  and  melts 
gold  in  30^ 

It  would  appear«  however,  that  glass  quicksilvered 
ia  a  more  proper  material  for  burning-glasses  than 
metals ;  fi>r  the  effects  of  that  speculum  wherewith  Mr 
l^Iacqoer  melted  the  platioa  seem  to  have  been  sope- 
xior  to  those  above  mentionedf  though  tho  mirror  it- 
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self  was  much  smaller.  The  diameter  of  tins  glatfs  ira«  fiacaiag. 
only  22  inches,  and  iu  focal  distance  28.  Black  flint, 
when  exposed  to  the  focus,  being  powdered  lo  prevent 
its  crackling  and  flying  aliont,  and  secured  in  a  large, 
piece  of  charcoal,  babbled  up  and  ran  into  transpareivt 
glass  in  less  than  half  a  minuH*.  Hessian  crucibles,  and - 
glass-house  pots,  vitrified  completely  in  three  or  four 
seconds.  Forged  iron  smoked,  boiled,  and  changed 
into  a  vitrescent  scoria  as  soon  as  it  wak  exposed  to  the 
focus.  Tbe  gypsum  of  Montmartre,  when  the  flat 
sides  of  tbe  phites  or  leaves  of  which  it  is  composed 
were  presented  to  the  glass,  did  not  show  the  least  dis- 
position to  melt )  but,  on  presenting  a  transverse  sec- 
tion of  it,  or  the  edges  of  the  plates,  it  melted  in  an 
instant,  with  a  hissing  noises  into  a  brownish  yellow 
matter.  Calcareous  stones  did  not  completely  melt: 
but  there  was  detached  from  them  a  circle  more  com- 
pact than  the  rest  of  the  mass,  and  of  tbe  sizje  of  tbe 
focus  ^  tbe  separation  of  which  seemed  to  be  occasioned 
by  tbe  shrinking  of  the  matter  which  had  begun  to  en- 
ter into  fusion.  The  white  calx  of  antimony,  eommon-- 
ly- called  dktpkoreiks  aniitnony^  melted  better  than  tbe 
calcareous  stones,  and  changed  into  an  opaque  pretty 
glossy  substance  like  white  enamel.  It  was  observed^ 
that  tbe  whiteness  of  the  calcareous  stones  and  the  an- 
timonial  calx  was  of  great  disadvantage  to  their  fusion, 
by  reason  of  their  reflecting  great  part  of  tbe  sun^s  rays^ 
so  that  tbe  subject  could  not  undergo  tbe  full  activity 
of  the  heat  throvm  upon  it  by  the  burning-glass.  The 
case  was  tbe  same  with  metallic  bodies  \  which  melted 
so  moch  the  more  diflicultlv  as  they  were  more  white 
and  polished ;  and  this  difl&rence  was  so  remarkable, 
that  in-  the  focus  of  this  mirror,  so  fusible  a  metal  a5< 
silver,  when  its  surfiice  was  polished,  did  not  melt  at 
all. 

Plate  CXXXI.  fi^.  i.  represents  M.  Buflbn's  burn- 
ing mirror,  which  be  with  great  reason  supposes  to  be 
of  the  same  nature  with  that  of  Archimedes.  It  con- 
sists of  a  number  of  small  mirrors  of  glass  quicksilvered, 
all  of  which  are  held  together  by  an  iron  frame.  Each 
of  these  small  mirrors  is  also  moveable  by  a  contrivance 
on  tbe  back  part  of  tbe  irame,  tliat  so  their  reflections- 
may  all  coincide  in  one  point.  By  this  means  they  are 
capable  of  being  accommodated  to  various  heights  of 
tbe  sun,  and  to  different  distances.  The  adjusting  them 
in  this  manner  takes  up  a  considerable  time  \  but  after 
they  are  so  adjusted,  the  focus  will  continue  unaltered 
for  an  boor  or  more. 

Fig.  2.  represents  a  contrivance  of  M.  Buffon's  for 
diminishing  the  thickness  of  very  large  refracting  lenses. 
He  observes,  diat  in  the  large  lenses  of  this  kiad,  and 
which  are  most  convenient  for  many  purposes,  the 
thickness  of  the  glass  in  the  middle  is  so  great  Ai»  very 
much  to  diminish  their  force.  For  this  reason  be  pro- 
poses to  form  a  burning-glass  of  concentric  circular 
pieces  of  glass,  each  resting  upon  the  other,  as  represent- 
ed in  the  figure.  His  method  is  to  divide  the  conyea. 
arch  of  the  lens  into  three  ^qual  parts.  Thus,  suppose 
the  diameter  to  be  a6  inches,  and  tbe , thickness  in  the 
middle  to  be  three  inches :  By  dividing  tbe  lens  into 
three  concentric  circles,  and  laying  the  one  over,th^ 
otheri  the  thickness  of  t^e  middle  piece  needs  be.  poiy 
one  inch  ;  at  the  same  time  that  the  lens  irill  h«ya  thiQ 
same  convexity,  and  almost  the  samn  fiH^(  distai|c«t 
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B911U8C*  ^^  ^  ^^  Other  case;  while  the  effects  of  it  must  be     refraction  of  the  leos  c 
.     V         much  greater,  on  account  of  the  greater  thinness  of  the 
glass. 

M.  Trudalne,  a  French  gentleman,  constructed  a 
burning  lens  on  a  new  principle.  It  was  composed  of 
two  circular  segments  of  glass  spheres,  each  four  feet  in 
diameter,  applied  with  their  concave  sides  towards  each 
other.  The  cavity  was  filled  with  spirit  of  wine,  of 
which  it  contained  40  pints.  It  was  presented  by  the 
maker  to  the  Boyal  Academy  of  Sciences,  but  was,  not 
.  long  after,  broken  by  accident.  The  expence  of  con- 
structing it  amounted  to  about  loool.  sterling.  After 
all,  it  does  not  appear  that  the  effects  of  this  lens  were 
very  great*  Mr  Magellan  informs  us,  that  it  could 
only  coagulate  the  particles  of  platina  in  20  minutes, 
while  Mr  Parker^s  lens  entirely  melted  them  in  less 
than  two* 

A  large  burning  lens,  indeed,  for  the  purpose  of 
fusing  and  vitrifying  soch  substances  as  resist  the  fires 
of  ordinary  furnaces,  and  especially  for  the  application 
of  heat  in  vacuo,  and  in  other  circumstances  in  which 
heat  cannot  be  applied  by  any  other  means,  has  long 
been  a  desideratum  among  persons  concerned  in  philo- 
sophical experiments  :  And  it  appears  now  to  be  in  a 
great  degree  accomplished  by  Mr  Parker.  His  lens  is 
three  feet  in  diameter,  made  of  flint-glass,  and  which, 
when  fixed  in  its  frame,  exposes  a  surface  two  feet  eight 
inches  and  a  half  in  the  clear. 

In  the  Elevation  represented  on  Plate  CXXXII, 
A  is  the  lens  of  the  diameter  mentioned  :  thickness  in 
the  centre,  three  inches  and  oae-fburth :  weight,  ai2 
pounds :  length  of  the  focus,  six  fi^et  e^ht  inches  ', 
diameter  of  ditto,  one  inch.  B,  a  second  lens,  whose 
diameter  iii  the  frame  is  16  inches,  and  shows  in  the 
•clear  13  inches:  thickness  in  the  centre, one  inch  five- 
eighths  :  weight  21  pounds  :  Tength  of  focos  29  inches : 
diameter  of  oitto,  three-eighths  of  an  inch*  When  the 
two  above  lenses  are  compounded  together,  the  length 
of  the  focus  is  five  feet  three  inches :  diameter  of  ditto, 
half  an  inch.  C,  a  truncated  cone,  composed  of  2X 
ribs  of  wood :  at  the  larger  end  is  fixed  the  great  leas 
A }  at  the  smaller  extremity  the  lesser  lens  B :  near 
the  smaller  end  is  also  fixed  a. rack  D,  passing  through 
the  pillar  L,  moveable  by  a  pinion  turning  in  the  said 
pillar,  by  means  of  the  handle  £,  and  thus  giving  a 
vertical  motion  to  the  machine.  F,  a  bar  oH  wood, 
fixed  between  the  two  lower  ribs  of  the  cone  at  G ; 
having,  within  a  chased  mortice  in  which  it  moves,  an 
ai^paratus  H,  with  the  iron  plate,  I,  fixed  thereto ;  and 
this  part  turnine  00  a  ball  and  socket^  K,  a  method  is 
thereby  obtained  of  placing  the  mattejr  under  experi- 
«(ient,  so  as  to  be  acted  upon  by  the  focal  rays  in  the 
most  direct  and  powerful  manner.  LL,  a  strong  ma- 
hogany fram^  moving  on  castors,  MM.  Immediately 
under  the  table  N  are  three  frictipn  wheels,  by  which 
the  machine  moves  horizontally.  O,  a  strooff  iron  bow, 
in  which  the  lens  and  the  cone  hang. 
.  Scctim."*^  The  great  lens  marked  A  in  the  eleva- 
tion, b,  Tb^  frame  ^hich  contains  the  lens,  c.  The 
small  lens  marked  B,  d,  The  frame  which  contains 
the  small  lens,  e.  The  truncated  cone,  marked  C 
.  t^  The  bar  on  which  the  appasatiis  marked  F  roove^ 
^  The  iron  jplate  noarked  K  h.  The  cone  of  rays 
lormed  by  the.refraptioa  of  the  great  le^  a,  and  falling 
m  the  lens  ^    if  The  cone  -of  nya  formed  by  the 
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lens.     1,  The  frame  containing  it.    a,  The  strong  iron 
bow  in  which  it  hangs. 

From  a  great  number  of  experiments  made  with  this 
lens,  in  the  presence  of  many  scientific  persons,  the  ibl<. 
lowing  are  selected  as  specimens  of  its  powers. 


Sabstaaees  fitted,  whh  their  weight  and  tfane 

•fftnioB* 

fi  1 

Gold,  pore,            ... 

20 

3 

Silver,  do.     •          - 

20 

4 

Copper,  do. 

33 

20 

Platina,  do.             •             -             . 

10 

3 

Nickel,         .... 

16 

90 

3 

Bar  iron,  a  cube, 

xo 

12 

Cast  iron,  a  cube, 

xo 

3 

Steel,  a  cube,          ... 

IQ 

X2 

Scoria  of  wrought  iron. 

12 

2 

Terra  ponderosa,  or  barytes, 

10 

7 

A  topaz,  or  chrysolite, 

3 

45 

An  oriental  emerald,        '    - 

2 

2i 

Crystal  pebble,        ... 

7 

6 

White  agate,           ... 

IQ 

30 

FJint,  oriental. 

XO 

30 

Hough  cornelian,     ... 

10 

75 

Jasper,       ... 

xo 

ai 

Onyx,        .... 

xo 

20 

Garnet,     .... 

10 

X7 

White  rhomboidal  spar, 

10 

60 

Zeolites,                 ... 

xo 

23 

Rotten-stone,           ... 

10 

sS 

Common  slate,        -             ... 

xo 

2 

Asbestos,                ... 

10 

xo 

Common  lime-stone, 

xo 

SS 

Pumice-stone,         ... 

xo 

H 

Lava,         - 

xo 

7 

Volcanic  clay,         ... 

xo 

60 

Cornish  moor-stone, 

xo 

60 

Burning  Mountains,  See  -^tna,  Hecla^  Vesu- 
vius, and  Volcano,  with  the  plates  accompanying 
them. 

Burning  Springs*  Of  tliese  there  are  many  in  dif- 
ferent parts  of  the  world ;  particularly  one  in  Dau- 
phiny  near  Grenoble  \  another  near  Hermanstadt  in 
Transylvania;  a  third  at  Chermay,  a  village  near 
Switzerland  ^  a  fourth  in  the  canton  of  Friburg ;  and 
a  fifth  not  far  from  the  city  of  Cracow  in  Poland. 


There  also  is,  or  was,  a  famous  spring  of  the  same 
kind  at  Wigan  in  Lancashire,  which,  upon  the  ap- 
proach of  a  lighted  candle,  would  take  fire  and  burn 
like  spirit  of  wine  for  a  whole  day.  But  the  most  re- 
markable one  of  this  kind,  or  at  least  that  of  which  we 
have  the  most  particular  description,  was  discovered  in 
171 X  at  Brosely  in  Shropshire.  The  following  account 
of  this  remarkable  spring  was  given  by  the  reverend  Mr 
Mason,  Woodwardian  professor  at  Cambridge,  dated 
February  18.  X746.  **  The  well  for  four  or  five  feet 
deep  is  six  or  seven  feet  wide  y  within  that  is  another 
less  hole  of  like  depth  dug  in  the  clay,  in  the  bottom 
whereof  is  placed  a  cylindric  earthen  vessel,  oif  about 
four  or  five  inches  diameter  at  the  mouth,  having  the 
bottom  taken  off,  and  the  sides  weU  fixed  ia  the  clay 
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B«i«i«g,  ntmmed  close  about  it.  Within  the  pot  is  a  brown 
Barnisher.  water,  tfaick  as  jniddley  continually  forced  up  with  a 
violent  motion  bejond  that  of  boiling  water,  and  a 
rumbling  boUow  noise,  rising  or  falling  by  fits  five  or 
six  inches  j  but  there  was  no  appearance  of  any  vapon- 
rising,  which  perhaps  might  have  been  visible,  had  not 
the  SOD  shono  so  bright.  Upon  putting  a  candle 
down  at  the  end  of  a  stick,  at  about  a  quarter  of  a  yard 
distance,  it  took  fire,  darting  and  flashing  after  a  very 
violent  manner  for  about  half  a  yard  high,  much  in  the 
manner  of  spirits  in  a  lamp,  but  with  great  agitation. 
It  was  said  that  a  tea-kettle  had  been  made  to  boil  in 
about  nine  minutes  time,  and  that  it  had  been  left  burn- 
ing for  48  hours  without  any  sensible  diminution.  It 
was  extinguished  by  putting  a  wet  mop  upon  it ;  which 
must  be  kept  there  for  a  little  time,  otherwise  it  would 
not  go  out.  Upon  the  removal  of  the  mop  there  arises  a 
sulphureous  smoke  lasting  about  a  minute,  and  yet  the 
water  is  very  cold  to  the  touch.*'  In  17551  this  well 
totally  disappeared  by  the  sinking  of  a  coal-pit  in  its 
neighbonrfiood. 

The  cause  of  the  Inflammable  property  of  such  wa- 
fers is,  with  great  probability,  supposed  to  be  their 
mixture  with  petroleum,  which  is  a  very  inflammable 
substance,  and  has  the  property  of  burning  on  the  sur- 
face of  water. 

BuBNiSG  qf  Colours^  among  painters.  There  are 
Kveral  colours  that  require  burning  ^  as, 

JPirst,  Lamp  black,  which  is  a  colour  of  so  greasy  a 
nature,  that,  except  it  is  burnt,  it  will  require  a  long 
time  to  dry.  The  method  of  burning,  or  rather  dry- 
ing, lamp  black,  is  as  follows  :  Pot  it  into  a  crucible 
over  a  clear  fire,  letting  it  remain  till  it  be  red  hot, 
or  so  near  it  that  no  manner  of  smoke  arises  from 
It 

Secondly,  Umber,  which,  if  it  be  intended  for 
colour  for  a  horse,  or  to  be  a  shadow  for  gold,  then 
burning  fits  it  for  both  these  purposes.  In  order  to 
bom  umber,  you  must  put  it  into  the  naked  fire,  in 
large  lumps,  and  not  take  it  out  till  it  is  ^thoroughly 
red  hot  \  if  you  have  a  mind  to  be  more  curious,  put 
it  into  a  crucible,  and  keep  it  over  the  fire  till  it  be 
Tt^  hot. 

Ivory  also  must  be  burnt  to  make  black,  thus  :  Fill 
two  crucibles  with  shavings  of  ivory,  then  clap  their 
two  mouths  together,  and  bind  them  fast  with  an  iron 
wire,  and  lute  the  joints  close  with  clay,  salt,  and 
horse-dung,  well  beaten  together ;  then  set  it  over  the 
fire,  covering  it  all  over  with  coals :  let  it  remain  in 
the  fire  till  you  are  sure  that  the  matter  enclosed  is 
thoroughly  red  hot :  then  take  it  out  of  the  fire  ;  bnt 
do  not  open  the  crucibles  till  they  are  perfectly  cold  ; 
for  were  they  opened  while  hot,  the  matter  would  turn 
to  ashes  \  and  so  it  will  be,  if  the  joints  are  not  luted 
close. 

BUBNISHER,  a  round  polished  piece  of  steel, 
serving  to  smooth  and  give  a  lustre  to  metals. 

Of  these  there  are  diflerent  kinds,  of  different  figures, 
straight,  crooked,  &c.  Half  burnishers  are  used  to 
solder  silver,  as  well  as  to  give  a  lustre. 

Burnishers  for  gold  and  silver  are  commonly  made 
of  a  dog*8  or  wolPs  tooth,  set  in  the  end  of  an  iron  or 
wooden  handle.  Of  late,  agates  and  pebbles  have  been 
iotrodnced,  which  many  prefer  to  the  dog^s  tooth. 

The  bomi^ers  used  by  engravers  in  copper,  usually 
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serve  Witb  one  end  to  boriiish,  and  with  the  other  to  Burnhher 
scrape. 

BURNISHING,  the  art  of  smoothing  or  polishing 
a  metalline  body,  by  a  brisk  rubbing  of  it  with  a  bur- 
nisher. 

Book-binders  burnish  the  edges  of  their  books,  by 
rubbin^r  them  with  a  dog*s  tooth. 

BURNLEY,  a  town  of  Lancashire  in  England, 
situated  in  W.  Long.  2.  5.  N.  Lat.  51.  38. 

BURNS,  Robert,  was  a  native  of  Ayrshire,  one 
of  the  western  counties  of  Scotland.  He  was  the  son 
of  humble  parents  ;  and  his  father  passed  Uirough  life 
in  the  condition  of  a  hired  labourer,  or  of  a  small  far- 
Even  in  this  situation,  however,  it  was  not  hard 
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for  him  to  send  his  children  to  the  parish  school,  to  re- 
ceive the  ordinary  instruction  in  reading,  writing,  arith- 
metic, and  the  principles  of  religion.  By  this  course  of 
education  young  Robert  profited  to  a  degree  that  might 
have  encouraged  his  fnends  to  destine  him  to  one  of 
the  liberal  professions,  had  not  his  father^s  poverty 
made  it  necessary  to  remove  him  from  school,  as  soon 
as  he  had  grown  up,  to  earn  for  himself  the  means  of 
support  as  a  hired  ploughboy  or  shepherd. 

Tlie  expence  of  education  in  the  parish-schools  of 
Scotland  is  so  small,  that  hardly  any  parents  who  are 
able  to  labour  want  the  means  of  giving  to  their  chil- 
dren at  least  such  education  as  young  Burns  received. 
From  the  spring  labours  of  a  ploughboy,  from  the 
summer  employment  of  a  shepherd,  the  peasant-yooth 
often  returns  for  a  few  months,  eagerly  to  pursue  his 
education  at  the  parish-school. 

It  was  so  with  Boms ;  he  returned  from  labour  to 
learning,  and  from  learning  went  again  to  labour,  till 
his  mind  began  43  open  to  the  charnna  of  taste  and 
knowledge^  till  be  began  to  feel  a  passion  for  books, 
and  for  the  subjects  of  books,  which  was  to  give  a  co- 
lour to  the  whole  thread  of  his  future  life.  On  nature 
he  soon  began  to  gate  with  new  discernment  and  with 
new  enthusiasm :  his  mind^s  eye  opened  to  perceive  af- 
fecting beauty  and  sublimity,  where,  by  the  mere  gross 
peasant,  there  was  nought  to  be  seen  but  water,  earth, 
and  sky-^but  animals,  plants,  and  soil. 

What  might  perhaps  first  contribute  to  dispose  his 
mind  to  poetical  efibrts,  is  one  particular  in  the  devo* 
tional  piety  of  the  Scotish  peasantry.  It  is  still  com- 
mon for  them  to  make  their  children  get  by  heart  the 
Psalms  of  David,  in  the  version  of  homely  rhymes 
which  is  used  in  their  churches.  In  the  morning  and 
in  the  evening  of  every  day,  or  at  least  on  the  evening 
of  every  Saturday  and  Sunday,  these  Psalms  are  sung 
in  solemn  family  devotion,  a  chapter  of  the  Bible  ia 
read,  and  extemporary  prayer  is  fervently  nttered.  The 
whole  books  of  the  sacred  Scriptures  are  thus  conti- 
nually in  the  hands  of  almost  every  peasant.  And  it  is 
impossible  that  there  should  not  be  occasionally  some 
souls  among  them,  awakened  to  the  divine  emotions  of 
genius  by  that  rich  assemblage  which  those  books  pre- 
sent, of  almost  all  that  is  interesting  in  incidents,  or  pic- 
turesque in  imagery,  or  affectingly  sublime  or  tender  in 
sentiments  and  character.  It  js  impossible  that  those 
rude  rhymes,  and  the  simple  artless  music  with  which 
they  are  accompanied,  should  not  occasionally  excite 
some  ear  to  a  fond  perception  of  the  melody,  of  verse. 
That  Burne  had  felt  these  impulses,  will  appear  unde- 
niably certain  to  whoever  shall  carefully  peruse  bis  6*o<«- 
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Burns.  tor*«  Saturday**  Night ;  or  slmll  remarki  wUh  nice  ob- 
servation, the  various  fraprments  of  Scriptare  sentiment, 
of  Scriptnre  imagery,  of  Scripture  langaagei  winch  are 
scattered  throughout  his  works. 

Still  more  interesting  to  the  jnung  peasantry  are 
those  ancient  ballads  of  love  and  war,  of  which  a  great 
number  are,  in  the  sooth  of  Scotland,  yet  popularly 
known,  and  often  sung  by  the  rustic  maid  or  matron  at 
her  spinning-wheel.  They  are  listened  to  with  ravished 
ears  by  old  and  young.  Their  rude  melody  \  that 
mingled  curiosity  and  awe  which  are  naturally  excited 
by  the  very  idea  of  their  antiquity  \  the  exquisitely 
tender  and  natural  complaints  sometimes  poured  forth 
in  them  ;  the  gallant  deeds  of  knightly  heroism,  which 
tbey  sometimes  celebrate  ;  their  wild  tales  of  demons, 
ghosts,  and  fairies,  in  whose  existence  superstition  alone 
has  believed  ^  the  manners  which  they  represent  j  the 
obsolete,  yet  picturesque  and  expressive,  langoac;e  in 
which  they  are  often  clothed — ^give  them  wonderful 
power  to  transport  every  imagination,  and  to  agitate 
«very  heart.  To  the  soul  of  fiurns  tbey  were  like  a 
happy  breeze  touching  the  wires  of  an  ^olian  harp, 
and  calling  forth  the  most  ravishing  melody. 

Beside  all  this,  the  Gentle  Shepherd,  and  the  other 
poems  of  Allan  Ramsay,  have  long  been  highly  popu- 
lar in  Scotland.  They  fell  early  into  the  bands  of 
fiiirns  \  and  while  the  fond  applause  which  they  receiv- 
ed drew  his  emulation,  they  presented  to  him  likewise 
treasures  of  phraseology  and  models  of  versification. 
He  got  acquainted  at  the  same  time  with  the  poetry 
of  Bobert  Ferguson,  written  chiefly  In  the  Scotish 
dialect,  and  exhibiting  many  specimens  of  uncommon 
poetical  excellence.  The  Seasons  of  Thomson,  too, 
the  Grave  of  Blair,  the  far-famed  Elegy  of  Gray, 
the  Paradise  Lost  of  Milton,  perhaps  the  Minstrel  of 
Beattie,  were  so  commonly  read,  even  among  those 
with  whom  Burns  would  naturally  associate,  that  poe- 
tical curiosity,  although  even  less  ardent  than  bis,  could 
in  such  circumstances  have  little  difficulty  in  procuring 
them. 

With  8ucb  means  to  give  bis  imagination  a  poetical 
bias,  and  to  favour  the  culture  of  his  taste  and  genius, 
Burns  gradually  became  a  poet.  He  was  not,  how- 
ever, one  of  those  forward  children  who,  from  a  mis- 
taken impulse,  begin  prematurely  to  write  and  to  rhyme. 
And  hence  never  attain  to  excellence.  Conversing  fa- 
miliarly for  a  long  while  with  the  works  of  those  poets 
who  were  known  to  him  ;  contemplating  the  aspect  of 
nature  in  a  district  which  exhibits  an  uncommon  as- 
semblage of  the  beautiful  and  the  ruggedly  grand,  of  the 
cultivated  and  the  wild ;  looking  upon  human  life  with 
an  eye  quick  and  keen,  to  remark  as  well  the  stronger 
and  leading,  as  the  nicer  and  subordinate,  features  of 
character;  to  .discriminate  the  generous,  the  honour- 
able, the  manly  in  conduct,  from  the  ridiculous,  the 
base,  and  the  mean-— he  was  distinguished  among  his 
fellows  for  extraordinary  intelligence,  good  sense,  and 
penetration,  long  before  others,  or  perhaps  even  him- 
self, suspected  him  to  be  capable  of  writing  verses.  His 
mind  was  mature,  and  well  stored  with  such  knowledge 
as  lay  within  his  search:  he  had  made  himself  master 
of  powers  of  language,  superior  to  those  of  almost  any 
former  writer  in  the  Scotish  dialect,  before  he  conceiv- 
ed the  idea  of  surpassing  Ramsay  and  Ferguson. 

Hitherto  be  had  conversed  intimately  oaly  with  pea- 
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sants  on  his  own  level  ;  but  having  got  admissioii  into 
the  fraternity  of  free-masons,  he  had  the  fortune,  whe- 
tlier  good  or  bad,  to  attract  in  the  lodges  the  notice  of 
gentlemen  better  qualified  than  his  more  youthful  com- 
panions to  call  forth  the  powers  of  his  mind,  and  to 
show  him  that  he  was  indeed  a  poet.  A  masonic  song, 
a  satirical  epigram,  a  rhyming  epistle  to  a  friend,  at- 
tempted with  success,  taught  him  to  know  his  own 
powers,  and  gave  him  confidence  to  try  tasks  more  ar- 
duous, and  which  should  command  still  bigber  bursts 
of  applause. 

The  annual  celeliration  of  the  sacrament  of  the  Lord^s 
Supper,  in  the  rural  parishes  of  Scotland,  has  much  in  it 
of  those  old  Popish  festivals,  in  which  superstition,traflSc, 
and  amusement,  used  to  be  strangely  intermingled.  Burns 
saw,  and  seized  in  it  one  of  the  happiest  of  all  subjects, 
to  aflTord  scope  for  the  display  of  that  strong  and  pieic- 
ing  sagacity  by  which  he  could  almost  intuitively  dis- 
tinguish the  reasonable  from  the  absurd,  and  the  becom- 
ing from  the  ridiculous  \  of  that  picturesque  power  of 
fancy,  which  enabled  him  to  represent  scenes,  and  per- 
sons, and  groups,  and  looks,  attitudes,  and  gestures,  in 
a  manner  almost  as  lively  and  impressive,  even  in  words, 
as  if  all  the  artifices  and  energies  of  the  pencil  bad  been 
employed  \  of  that  knowledge  which  he  had  necessarily 
acquired  of  the  manners,  passions^  and  prejudices  of  the 
mstics  around  him,  of  whatever  was  ridiculous,  no  less 
than  of  whatever  was  affectingly  beautiful,  in  rural  life. 

A  thousand  prejudices  of  Popish,  and  perhaps  too 
of  ruder  Pagan  superstition,  have  from  time  immemo- 
rial been  connected  in  the  minds  of  the  Scotish  pea- 
santry, with  the  annual  recurrence  of  the  £ve  of  the 
Festival  of  all  the  Saints,  or  HalloweVn.  These  were 
all  intimately  known  to  Burns,  and  had  made  a  power- 
ful impression  upon  his  imagination  and  feelings.  He 
chose  them  for  the  subject  of  a  poem,  and  produced  a 
piece  which  is  almost  to  frenzy  the  delight  of  those 
who  are  best  acquainted  with  its  subject ;  and  which 
will  not  fail  to  preserve  the  memory  of  the  prejudices 
and  usages  which  it  describes,  when  they  shall  perhaps 
have  ceased  to  give  one  merry  evening  in  the  year  to 
the  cottage  fire-side. 

The  simple  joys,  the  honest  love,  the  sincere  friend- 
ship, the  ardent  devotion  of  the  cottage  ;  whatever  in 
the  more  solemn  part  of  the  rustic^s  life  is  humble  and 
artless,  without  being  mean  or  unseemly-— or  tender  and 
dignified,  without  aspiring  to  stilted  grandeur,  or  to  un- 
natural buskined  pathos,  had  deeply  impressed  the  ima- 
gination of  the  rising  poet:  had,  in  some  sort,  wrought 
itself  into  the  very  texture  of  the  fibres  of  his  soul.  He 
tried  to  express  in  verse  what  be  most  tenderly  felt, 
what  he  most  enthusiastically  imagined  )  and  produced 
the  Cot  far*  s  Saturday*  s  Night. 

These  pieces,  the  tnie  efiusion  of  genius,  informed 
by  reading  and  observation,  and  prompted  by  its  own 
native  ardour,  as  well  as  by  friendly  applause,  were 
soon  handed  about  amongst  the  most  discerning  of 
Burns^s  acquaintance ;  and  were  by  every  new  reader 
perused  and  reperused,  with  an  eagerness  of  delight 
and  approbation  which  would  not  suffer  their  author 
long  to  withhold  them  from  the  press.  A  subscription 
was  proposed  \  was  earnestly  promoted  by  some  gentle- 
men, who  were  glad  to  interest  themselves  in  behalf  of 
such  signal  poetical  merit  \  was  soon  crowded  with 
the  names  of  a  considerable  number  of  the  inhabitants 
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<yf  Ayrsbire,  Vrko  in  the  proffered  parehase  loagbt  not 
less  to  gratify  their  own  passion  for  Scotisb  poetrpr, 
than  to  encourage  thci  wonderfal  p1onghnian«  At  Kil- 
marnock were  the  poems  of  Bnms  for  the  first  time 
printed.  The  whole  edition  was  qoicUy  distriboted 
over  the  coontrjr. 

It  is  hardly  possihle  to  express  with  what  ea^r  ad- 
miration and  delight  they  were  ererywhere  received««- 
They  eminently  possessed  all  those  qualities  which  the 
most  iDvariahly  contribute  to  render  any  literary  work 
quickly  and  permanently  popular.  They  were  written 
in  a  phraseologyi  of  which  all  the  powers  were  univer- 
■ally  felt ;  and  which  being  at  once  antique,  familiar, 
nnd  now  rarely  written,  was  hence  fitted  to  serve  all 
the  dignified  and  picturesque  uses  of  poetry,  without 
making  it  unintelligible.  The  imaspery,  the  sentiments, 
were  at  once  fsithfully  natural,  and  irreslBtibly  iropresi- 
•ire  and  intei^stlng.  Those  topics  of  satire  and  scandal 
in  which  the  rustic  delights ;  that  humorous  imitation 
of  character,  and  that  witty  association  of  ideas  familiar 
•nd  striking,  yet  not  naturally  allied  to  one  another, 
which  has  force  to  shake  his  sides  with  laughter ;  those 
£uicies  of  superstition,  at  which  he  still  wonders  and 
trembles  ^  those  afiecting  sentiments  and  images  of  true 
religion,  which  are  at  once  dear  and  awful  to  his  he«rt, 
wens  all  represented  by  Bums  with  all  a  poet^s  magto 
power.  Old  and  young,  lugh  and  low,  grave  and  gay, 
learned  er  ignorant,  all  were  alike  delighted,  agitated, 
transported. 

In  the  mean  time,  some  few  copies  of  these  fiueinat- 
ing  poems  found  their  way  to  Edinburgh  ;  and  having 
been  read  to  Dr  Blacklock,  they  obtained  his  warmest 
approbation*  In  the  beginning  of  the  irinter  2786-7 
Borne  went  to  Edinbui^,  where  he  was  received  by 
Dr  Blacklock  with  the  meet  flattering  kindness,  and 
introduced  to  every  man  of  ffenerosity  and  taste  among 
that  good  man's  friends.  Multitudes  now  Tied  with 
eadi  other  in  patronbing  the  rustic  poet.  Those  who 
poBSSSsed  at  once  true  taste  and  ardent  philanthropy 
woM  soon  earnestly  united  in  hb  praise :  they  who  were 
dbposed  to  fifcvoor  any  good  thing  belonging  to  Scot- 
land, purely  because  it  was  Scotch,  gladly  joined  the 
try;  those  who  had  hearts  and  understanding  to  be 
^uurmed,  without  knowing  why,  when  they  saw  their 
aative«astoms,  esanners,  and  language,  eMide  the  sub- 
jects and  the  materials  of  poesy,  eonld  not  suppress  that 
▼nice  of  feeling  which  struggled  to  declare  itself  for 
Bums :  for  the  dissipated,  the  lioentioos ^  the  malignant 
wits,  and  the  freethinkers,  he  was  so  unfortunate  as  to 
have  satire  nnd^obocenity,  and  ridionle  of  things  sacred, 
anfficient  to  captivate  their  fancies  \  even  fi»r  the  pious 
lie  had  passages  in  which  the  inspiivd  language  of  de- 
▼otion  might  seem  to  come  mended  firom  his  pen. 

ThoB  did  Boms,  ete  he  had  been  many  weeks  in 
Edinburgh,  find  himself  the  object  of  universal  eorio- 
■ity,  favour,  adroimtion,  and  fendness.  He  was  sought 
amr,  courted  with  attentions  the  most  respectful  and 
aeaidoens,  feasted,  fiatteied,  caressed,  tieated  by  all 
ranks  as  the  fiist  boast  of  his  conntiy,  whom  it  was 
acaraely  possible  to  honour  and  reward  to  a  degree  equal 
te  his  merits.  In  comparison  with  the  genml  favoor 
which  now  premised  to  mors  then  orewn  his  nmst  san* 
guine  hopes,  it  eosdd  hardly  be  called  piaise  at  all 
whioh  he  had  obtained  in  Ayrshire. 

la  this  postare  of  nnrpoet*s  sfim  n  new  edition  ef 
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his  poems  was  earnestly  called  for.  He  sold  the  cojgT'  ^tunn 
right  for  xool. ;  but  his  friends  at  the  same  time  sug- 
gested, and  actively  promoted,  a  subscription  for  an 
edition,  to  be  publbhed  for  the  benefit  of  the  author, 
ere  the  bookseller''s  right  should  commence.  Those 
gentlemen  who  had  formerly  entertained  the  public 
of  Edinbursh  with  the  periodical  nubllcation  of  the 
papers  of  the  Mirror^  having  again  combined  their 
talents  in  producing  the' Lounger^  were  at  this  tim^ 
about  to  conclude  this  last  series  of  papers  i  yet  be- 
fore the  Lounger  relinquished  his  pen,  he  dedicated  a 
number  to  a  commendatory  criticism  of  the  poems  of 
the  Ayrshire  bard. 

The  subscription  papers  were  rapidly  filled  }  and  it 
was  supposed  that  the  poet  might  derive  from  the  sub- 
scription and  the  sale  of  his  copy-right,  a  clear  profit' 
of  at  least  7ool. 

The  conversation  of  even  the  most  eminent  authors 
is  often  found  to  be  so  unequal  to  the  fame  of  their 
vmtings,  that  he  who  reads  with  admiration  can  listen 
with  none  but  sentiments  of  the  most  profound  con- 
tempt. But  the  conversation  of  Burns  was,  in  com- 
parison with  the  formal  and  exterior  circumstances  of 
his  education,  perhaps  even  more  wonderful  than  his 
poetry.  He  anected-  no  soft  air  or  graceful  motions 
of  politeness,  which  might  have  ill  accorded  with  the 
rustic  plainness  of  his  native  manners.  Conscious  su- 
periority of  mind  taught  him  to  associate  with  the  great, 
the  learned,  and  the  gay,  without  being  overawed  into 
any  such  basbfulness  as  misht  have  made  him  confus- 
ed in  thought,  or  hesitating  m  elocution.  He  possess- 
ed mthal  an  extraordinary  share  of  plain  common 
sense  or  mother-wit,  which  prevented  him  from  ob- 
truding upon  persons,  of  whatever  rank,  with  whom 
he  vras  admitted  to  converse,  any  of  those  effusions  of 
vanity,  envy,  or  self-conceit,  in  which  aothott  are  ex- 
oeedingly  apt  to  indulge,  who  have  lived  remote  frbm 
the  general  practice  of  life,  and  whose  minds  have  been 
almost  exchsively  confined  to  cohtemplate  their  owi^ 
studies  and  their  own  works.  In  conversation  he  dis- 
played a  sort  of  intuitive  qui^ness  and  rectitude  of 
judgment  upon  every  subject  that  arose.  The  sensible 
lity  of  his  healt,  and  the  vivacity  of  his  fancy,  gave  a 
rich  colouring  to  whatever  reasoning  he  was  duposed 
to  advance ;  and  his  language  in  conversation  was  not 
at  all  less  happy  than  in  his  writings.  For  these  rea- 
sons, those  who  had  met  and  conversed  with  him  once, 
were  leased  to  meet  and  to  converse  with  him  kgain' 
and  again. 

For  some  time  he  conversed  only  with  the  virtuous, 
the  learned,  and  the  wise ;  and  the  purity  of  his  morals 
remained  uncontaminated.  But,  alas !  he  fell,  as  others 
have  fallen  in  similar  circumstances.  He  snfiered  him- 
self to  be  surrounded,  by  a  race  of  miserable'  beings, 
who  were  proud  to  t^f  (hat  they  had  been  iri  company 
with  Bums,  and  had  seen  Burnt  as  loose  and  as  foofi^ 
as  themselves.  He  was  not  yet  irrecoverably  Idst  to  tem- 
perance and  moderation ;  but  be  was  already  almost 
too  much  captivated  with  their  wanton  rivals,  to  be 
ever  more  won  back  to  a  fitithful  attachment  to  their 
more  sober  efaarms.  He  now  also  began  to  contract 
something  of  new  anronnee  in  conversation.  Accuse 
tomed  to  be  tmonj;  hb  mvourite  associates' what  b  vul- 
garly bdt'ezptemively  called  lAr  eock-tfihe  company^  he 
cooM  socrooly  reftnb  Aom  ibMlp^g'  !n  similar  free- 
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Burnt,  doiti  and  dictatorial  decision  of  talk^  even  in  the  pre* 
sence  of  persons  who  eould  less  patiently  endure  his 
presumptfofi. 

The  subscription  edition  of  his  poems,  in  the  mean 
time,   appeared ;    and  althoaab  not  enlarged  beyond 
that  which  came  from  the  Kilmarnock  press  by  any 
new  pieces  of  eminent  merit,  did  not  fail  to  give  entire 
satisfaction  to  the  sobscrthers.     He  was  now  to  close 
accounts  with  his  bookseller  and  his  printer,  to  retire 
to  the  country  with  his  profits  in  his  pocket,  and  tb  fix 
upon  a  plan  for  his  future  life.     He  talked  loudly  of 
independence  of  spirit,  and  simplicity  of  manners,  and 
boasted  his  resolution  to  return  to  the  plough  ;  yet  still 
he  lingered  in  Edinburgh,  week  after  week,  and  month 
after  month,  perhaps  expecting  that  one  or  other  of  his 
noble  patrons  might  procuro  him  some  permanent  and 
competent  annual  income,  which  should  set  him  above 
all  necessity  of  future  exertions  to  earn  for  himself  the 
means  of  subsistence }  perhaps  uncoDScioosly  reluctant 
to  quit  the  pleasures  of  that  voluptuoos  town  life  to 
which  he  had  for  some  time  too  willingly  accustomed 
himself.     An  accidental  dislocation  or  fracture  of  an 
arm  or  leg  confining  him  for  some  weeks  to  his  apart- 
ment, left  him,  during  this  time,  ieiaore  for  serious  re- 
flection }  and  he  determioed  to  retire  from  the  town 
without  longer  delay.     None  of  all  his  patrons  inter* 
posed  to  divert  him  from  his  purpose  of  returning  te 
the  plough,  by  the  ofi*er  of  any  small  pension,  or  any 
sinecure  place  of  moderate  emolument,  such  as  might 
have  given  him  competence  without  withdrawing  him 
irom  his  poetical  studies.    -It  seemed  to  be  forgotten 
that  a  .ploughman  thus  exalted  into  a  man  of  letters 
was  unfitted  for'  his  former  toils,  witbont  being  regu- 
larly qualified  to  enter  the  career  off  any  new  profes* 
sion  }  and  that  it  became  incumbent  upon  those  patrons 
who  had  called  him  from  tbe  plough,  not  merely  to 
make  him  their  companion  in  the  hour  of  riot,  not 
simply  to  fill  his  purse  with  gold  for  a  few  transient  ex* 
pences,  but  to  secure  him,  as  far  as  was  possible,  from 
being  ever  overwhelmed  in  distress  in  consequence  of 
the  favour  which  they  had  shewn  him,  and  of  the  habits 
of  life  into  which  they  iiad  seduced  him.     Perhaps  in-  . 
deed  the  same  delusion  of  foncy  betrayed  both  Bums 
and  his  patrons  into  the  mistaken  idea,  that,  after  all 
which  had  passed,  it  was  still  possible  for  htm  to  return 
in  cheerful  content  to  the  homely  joys  and  simple  toils 
of  undissfpated  rural  life. 

In  this  temper  of  Bums*s  mind,  in  this  state  of 'his 
fortune,  a  farm  and  the  excise  were  the  objects  upon 
which  his  choice 'ultimately  fixed  for  future  employ- 
ment and  support.  By  the  surgeon  who  attended  him 
during  his  illness,  he  was  recommended  with  effect  to 
tbe  commissioners  of  excise }  and  Patrick  Miller,  Esq. 
of  Dalswinton,  deceived,  like  Bums  himself  and 
Bums's  other  frieryls)  into  an  idea  that  the  poet  and  ex- 
ciseman might  yet  be  respectable  and  hafppy  as  a  former, 
generously  proposed  to  establish  faim  in  a  farm,  upon 
conditions  of  lease,  which  prudence  and  industry  might 
easily  render  exceedingly  advantageiius.  Bums  eagM^ 
)y  accepted  the  offers  of  this  benevolent  patron.  Two 
of  the  poet^s  friends  from  Aymhire  were  invited  to 
snrvey  that  farm  in  Domfties-shire  which  Mr  Miller 
ofivred.  A  lease  was  granted  to  the  poetical  farmer  at 
that  annual  rest  wbicfa  Ins  own  friends  declared  that 
the  due  cuUivation  of  himfaetm  might  easily  eanble  Um 
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to  pay.  What  yet  remained  of  tbe  profits  of  hit  pub*  Baras. 
lication  was  laid  out  in  the  purchase  of  farm  stock } 
and  Mr  Miller  might,  for  some  short  time,  please  him- 
self with  the  persuasion  that  be  had  approved  himself 
the  liberal  patron  of  genius  $  had  acquired  a  good  te- 
nant upon  his  estate  ^  and  had  placed  a  deserving  man 
in  the  very  situation  in  which,  alone  he  himself  desired 
to  be  placed^  iu  order  to  be  happy  to  bis  wishes. 

Burns,  with  his  Jane,  whom  he  now  married,  took 
up  their  residence  upon  his  farm.  The  neighbouring 
farmers  and  gentlemen,  pleased  to  obtain  for  an  inmate 
among  them  the  poet  by  whose  works  they  had  been 
delighted,  kindly  sought  his  company,  and  invited  him 
to  their  houses.  He  found  an  inexpressible  charm  iu 
sitting  down  beside  his  wife,  at  hb  own  fireside ;  in 
wandering  over  his  own  grounds  \  in  onoe  more  putting 
his  hand  to  the  spade  and  the  plough ;  in  forming  his 
inclosures,  and  managing  his  cattle.  For  some  months 
he  felt  almost  all  that  felicity  which  fancy  bad  tanght 
him  to  expect  in  his  new  situation.  He  had  been  for 
a  time  idle ;  but  his  muscles  were  not  yet  unbraced 
for  rural  toil.  He  now  seemed  to  find  a  joy  in  being 
the  husband  of  the  mistress  of  his  affections,  in  seeing 
himself  the  father  of  her  children,  such  as  might  pro- 
mise to  attach  him  for  ever  to  that  modest,  humble, 
and  domestic  life,  in  which  alone  he  could  h(^  to  be 
permanently  happy.  Even  his  ei^gements  in  the 
service  of  the  excise  did  not,  at  the  very  first,  threaten 
necessarily  to  debase  him  by  association  with  the  mean, 
the  gross,  and  the  profligate,  to  contaminate  the  poet, 
or  to  ruin  the  former. 

But  it  could  not  be  :  it  was  not  possible  for  Bums 
now  to  assume  that  soberaess'of  fancy  and  passions,  that 
sedateness  of  foeling,  those  habits  ofearnest  attention  to 
gross  and  vulgar  cares,  without  which  success  in  his  new 
situation  -was  not  to  be  expected.  A  thousand  difficnl* 
ties  ^ere  to  be  encountered  and  overcome,  muck 
money  was  to  be  expended,  much  weary  toil  was  to  be 
exercised,  before  hn'farm  could  be  brought  into  a  state 
of  cultivation,  in  which  its  prodoce  might  enrich  the 
occupier.  This  was  not  a  prospect  enoooraging  to  a 
man  who  had  never  loved  labour,  and  who  was  at  this 
time  certainly  not  at  all  disposed  to  enter  into  agricul- 
ture with  the  enthusiasm  df  a  projector.  The  business 
of  the  excise  too,  as  he  began  to  be  more  and  more 
employed  in  it,  distracted  bis  mind  firom  the  cam  of  his 
farm,  led  him  into  gross  and  vulgar  society,  and  exposed 
him  to  many  unavoidable  temptations  to  drunken  ex- 
cess, such  as  he  had  no  longer  sufl&cient  fortitude  to  re- 
sist. Amidst  the  anxieties,  distractions,  and  seduoe- 
roents  which  thus  arose  to  him^  home  became  insensibly 
less  and  less  pleasing^  even  the  endeermenta  of  his 
Janets  affection  began  to  lose  their  hoM  on  his  hearty  he 
became  every  day  less  and  less  unwilling  to  forget  in  riot 
those  gathering  sorrows  which  he  knew  not  to  sobdne. 

Mr  Miller  and  some  others  of  his  friends  would  glad- 
ly have  exerted  an  influence  over  his  mind,  which  might 
have  preserved  hitoi  in  this  situation  of  his  affaiia,  equal- 
ly from  despondency  and  from  dissipation  }  but  Bums^t 
temper  spurned  all  oontronl  firom  hia  superiors  in  for- 
tune. He  resented,  as  an  arrogant  encroachment  upon 
hb  independence,  that  tenor  of  conduct  by  which  Mr 
Miller  wished  to  turn  him  firom  dissolute  eonvivia* 
lity,  to  that  steady  attention  to  the  businesB  of  his 
fiormi  widioiit  which  it  w»  imfosrible  te  thrire  in  it 
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18  CfOMM  and  disappQintcnenU  drove  him  every  .day 
ire  and  more  into  diasIpiicioD  ^  and  his  dissipation 
tended  to  enbaoce  whatever  was  disagreeable  and  per- 
plexing in  the  state  of  his  affairs*  He  sunk,  by  de« 
gieesy  into  the  boon  companion  of  mere  excisemen } 
and  almost  every  drnoken  fellow,  who  was  willing  to 
spend  his  money  lavishly  in  the  alehouse,  could  easily 
command  the  company  of  Burns*  The  care  of  his 
farm  uraa  thus  neglected  y  waste  aad  losses  wholly  con- 
somed  his  little  capital :  he  resigned  his  lease  into  the 
hands  of  his  landlord  ;  and  retired,  nith  his  family,  to , 
the  town  of  Dumfries,  determining  to  depend  entirely 
for  the  means  of  fatore  support  upon  his  income  as  an 
ezciee-officer. 

Yet  doring  this  unfortunate  period  of  his  life,  which 
passed  between  his  departure  from  Edinburgh  to  settle 
in  Dumfriesshire,  and  bis  leaving  the  country  in  order 
to  take  up  his  residence  in  the  town  of  Dumfries,  the 
energy  and  activity  of  his  intellectual  powers  appeared 
not  to  have  been  at  all  impaired*  In  a  collection  of 
Scotish  songs,  which  were  published  (the  words  witk 
the  music)  by  Mr  Johnson,  eagraver  in  Edinburgh,  in 
4  volt.  8vo,  Boms,  in  many  instances,  accommodated 
new  verses  to  the  old  tunes  with  admirable  felicity  and 
skill*  He  assisted  in  the  temporary  institution  of  a 
smalL  subscription  library,  for  the  use  of  a  number  of 
the  well-disposed  peasants  in  his  neighbourhood*  He 
readily  aided,  and  by  his  knowledge  of  genuine  Scotish 
phrueoJogy  and  manners,  greatly  enli^tened,  the  an- 
tiqaarian  researches  of  the  late  ingenious  Captain 
Grose*  He  still  carried  on  an  epistolary  correspondence, 
sometimes  gay,  sportive,  humorous,  but  always  enliven- 
ed by  bright  flashes  of  genius,  with  a  number  of  his 
old  frien£,  and  on  a  very  wide  diversity  of  topi<^* 
At  times,  as  it  should  seem  from  his  writings  of  this 
period,  be  reflected,  with  inexpressible  beart^bitter- 
ness,  on  the  high  hopes  from  which  he  had  fallen  }  on 
the  errors  of  moral  conduct  into  which  he  had  been 
hurried  by  the  ardour  of  his  soul,  and  in  some  measure 
by  the  very  generosity  of  his  nature  ^  on  ^he  disgrace 
and  wretchedness  into  which  he  saw  himself  rapidly 
sinking  ^  on  the  sorrow  with  which,  his  misconduct  op- 
pressed the  heart  of  his  Jane ;  on  the  want  apd  desti- 
tute misery  in  which  it  seemed  probable  that  he  must 
leave  her  and  their  in&nts;  nor  amidst  these  agonizing 
leflections  did  he  fail  to  look,  with  an  indignation  half 
invidiotts,  half  contemptuous,  on  those  who,  with  mo- 
ral habits  not  more  excellent  than  his,  with  powers  of 
intellect  far  inferior,  yet  basked  in  the  sunshine  of  for- 
tune, and  were  loaded  with  the  wealth  and  honours  of 
the  world,  while  bis  follies  could  not  obtain  pardon, 
nor  bis  wants  an  honourable  supply*  His  wit  became 
firom  this  time  more  gloomily  sarcastic  j  and  his  con- 
versation and  writings  began  to  assume  something  of  a 
tone  of  misanthropioU  malignity,  by  which^ey  had  not 
been  before,  in  any  eminent  degree,  distinguished*  But 
with  all  these  failings,  he  was  still  that  exalted  mind 
which  bad  raised  itself  above  the  depression  of  its  ori- 
ginal condition }  with  all  the  energy  of  the  lion,  paw- 
ing to  set  free  his  hinder  limbs  from  the  yet  encom- 
beiring  earth,  be  still  appeared  no/  iess  than  archangel 
rmnedl 

Hia  morals  were  not  mended  bv  his  removal  from 
the  country*  In  Dumfries  his  dissipation  became  still 
■me  deep^  habitual  ^  he  was  here  more  exposed  than 
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,  in  the  country  to  be  solicited  to  ^hare  the  riot  of  the  Burna 
dissolute  and  the  idle ;  foolish  young  men  flocked 
eagerly  about  him,  and  from  time  to  time  pressed  him 
to  drink  with  thc-m,  that  they  might  enjoy  his  wicked 
wit*  The  Caledonian  Club,  too,  and  the  Dumfries- 
sdire  and  Galloway  Hunt*  bad  occasional  meetings  in 
Dumfries  after  Bums  went  to  reside  there,  end  the 
poet  was  of  course,  invited  to  share  their  convivality, 
and  hesitated  not  to  accept  the  invitation* 

In  the  intervals  between  his  difierent  fits  of  intem- 
perance, he  suffered  still  the  keenest  anguish  of  remorse, 
and  horribly  afliictive  foresight.  His  Jane  still  be- 
haved with  a  degree  of  maternal  and  conjugal  tender- 
ness and  prudence,  which  made  him  feel  more  bitterly 
the  evil  of  his  misconduct,  althongh  they  could  not  re- 
claim him.  At  last  crippled,  emaciated,  having  the 
very  power  of  animation  wasted  by  disease,  quite 
broken-liearted  by  the  sense  of  his  errors,  and  of  the 
hopeless  miseries  in  which  he  saw  himself  and  bis  fami- 
ly depressed )  with  his  soul  still  tremblingly  alive  to  the 
sense  of  shame,  and  to  the  love  of  virtue ;  yet  even  in 
the  last  feebleness  and  amid  the  last  agonies  of  expiring 
life,  yielding  readily  to  any  temptation  that  offered  the 
semblance  of  intemperate  enjoyment,  he  died  at  Dum-^ 
fries,  in  the  summer  of  175)6,  while  he  was  yet  three  oc 
four  years  under  the  age  of  40,  furnishing  a  melancho- 
ly proof  of  the  danger  of  suddenfy  elevating,  even  the 
greatest  mind  above  its  original  level* 

After  his  death  it  quickly  appeared  that  his  failings 
had  not  effaced  from  the  minds  of  his  more  respectable 
acquaintance  either  the  regard  which  had  once  been 
won  by  bis  social  qualities,  or  the  reverence  due  to  his 
intellectual  talents*  The  circumstances  of  want  in  whicb 
be  left  his  family  were  noticed  by  the  gentlemen  of 
Dumfries  with  eafnest  commiseration*  His  funeral  was 
celebrated  by  the  care  of  his  friends  with  a  decent  so- 
lemnity, and  with  a  numerous  attendance  of  niourners, 
sufficiently  honourable  to  his  memoiy*  Several  copies 
of  verses  were  inserted  in  different  newspapers  upon 
the  occasion  of  his  deaths.  A  contribution,  by  subscrip- 
tion, was  proposed,  for  the  purpose  of  raising  a/Small 
fund,  for  the  decent  support  of  bis  widow,  and  the  edu- 
cation of  his  infant  children* 

From  the  preceding  detail  of  the  particulars  of  this 
poet^s  life,  the  reader  will  naturally  and  justly  infer 
him  to  have  been  an  honest,'  proud^  warm-hearted 
man  ^  of  high  passions  and  sound  understanding,  and  a 
vigorous  and  excursive  imagination.  He  was  never 
known  to  descend  to  any  act  of  deliberate  meanness* 
In  Dumfries  he  retained  many  respectable  friends, 
even  to  the  last*  It  may  he  doubted  whether  he  has 
not,  by  his  writings,  exercised  a  greater  power  over 
the  minds  of  men,  and,  by  oonsequencef  on  their  con- 
duct, upon  their  happiness  and  miaery,  and  upon  the 
general  system  of  life,  than  has  been  exercised  by  any 
half  doften  of  the  most  eminent  statesmen  of  the  present 
age*  The  power  of  the  statesman  is  but  shadowy,  so  far 
as  it  acts  upon  externals  alone :  the  power  of  the  wri- 
ter of  genius  subdues  the  Jieart  and  the  understanding, 
and  having  thus  made  the  very  spring  of  action  its 
own,  through  them  moulds  almost  all  life  and  nature 
at  its  pleasure*.  Bums  has  not  failed  to  command  one 
remarkable  sort  of  homage,  such  as  is  never  paid  but 
to  great  original  genius :  a  crowd  of  poetasteia  started 
up  to  imitate  him,  by  writing  verses  as  be  bad  doncs 
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Bwnt.  in  4ie  Scotith  flmkct  $  bat,  0  mAaiotraJ  servum  pe^ 
CU9!  To  penooft  wbom  the  Scotifth  dialect,  and  the 
customs  and  majwers  of  rural  life  in  Scotland,  have  00 
•  charm,  too  much  may  appear  to  have  been  said  about 
Barns  \  by  those  who.  passionately  admire  him,  a  great 
deal  more,  perhaps,  tvas  expected. 

A  complete  edition  of  bis  works,  in  4  vols  8vo.  was 
fiublifibed  under  the  superintendenoe  of  Dr  Corrie  of 
Liverpool,  who  drew  up  an  elaborate  and  valuable  ac- 
count of  tJie  life  of  the  pojBt,  ivbir.h  is  prefixed.  From 
the  profits  of  this  edition  his  widow  and  family  have 
received  a  handsome  sum.  The  following  letter  from 
Sums  to  Che  late  Dr  Moore,  gives  so  interesting  an 
account  of  the  transactions  of  his  early  yean,  and  a^ 
fords  so  good  a  specimen  of  vigour  of  thought  and  force 
of  expression  in  his  prose  composition,  that  we  hope  it 
will  prove  acceptable  to  our  readers, 

*'  Mintchline^  August  2.  1787.— Sir,  For  some 
months  past  I  have  heeo  rambling  up  and  down  the 
country,  but  I  am  now  confined  with  some  lingering 
complaints,  origioatingf  as  I  take  it,  in  the  stomach. 
To  divert  my  spirits  a  little  in  this'  miserable  fog  of 
9nnui^  I  have  taken  a  whim  to  give  you  a  history  of 
myself*  My  name  has  made  some  little  noise  in  this 
teountry  \  you  have  done  me  the  honour  to  interest 
yourself  very  warmly  in  my  behalf}  and  I  think  a 
faithful  account  of  what  character  of  a  man  I  am,  and 
how  I  came  by  that  character,  may  perhaps  amuse  you 
in  au  idle  moment.  I  will  give  you  an  honest  narra* 
live,  though  I  know  it  will  be  often  at  my  own  ex* 
pence  \  for  I  assure  you,  Sir,  I  have,  like  Solomon, 
who^e  character,  excepting  in  the  trifling  aflEur  of  wis* 
dom,  I  sometimes  think  I  resemble,  I  have,  I  say,  like 
him  turned  my  eyes  to  behold  madness  and  folly,  and 
like  biro,  too,  frequently  shaken  hands  with  their  in- 
toxicating friendship.  «  «  «  After  yon 
have  pemsed  these  pages,  should  you  think  them  trif- 
ling and  impertinent,  1  only  beg  leave  to  tell  you,  that 
the  poor  author  wrote  them  under  some  twitching  qualms 
of  conscience,  arising  from  a  suspicion  that  he  was  do- 
ing what  be  ought  not  to  do  j  a  predicament  he  has 
moxe  than  once  been  in  before. 

*'  I  have  not  the  most  distant  pretensions  to  assume 
that  character  which  the  pye-coated  guardians  of  es- 
entclieons  call,  a  gentleman.  When  at  Edinburgh  last 
winter,  I  got  acquainted  in  the  heralds  office,  and  look- 
ing through  that  granary  of  honours,  I  there  found  al- 
most every  name  of  the  kingdom ;  but  for  me. 

My  ancient  but  iguoble  blood 
Has  crept  thro'  scoundrels  ever  since  the  flood. 

Gules,  purpure,  argent,  &c.  quite  disowned  me. 

**  My  father  was  of  the  north  of  Scotland,  the  son 
of  a  farmer,  and  was  'thrown  by  early  misfortunes  on 
the  World  at  large  ;  wheroi  after  many  years  wander- 
ings and  sojoumings,  he  picked  up  a  pretty  large  quan- 
tity of  observation-  and  experience,  to  which  1  am  in- 
debted for  most  of  my  little  pretensions  to  wisdom.-— 
Z  have  met  with  few  who  undeAtood  men,  their  roan- 
Bers,  and  their  ways,  equal  to  him  \  but  stubborn  nn* 
^nly  integrity,  and  headlong  ungovernable  irascibi- 
lity, are  disqualifying  circumstances ;  consequently  I 
was  bom  a  very  poor  man's  son.  For  the  first  six  or 
aeven  years  ef  my  life,  my  father  was  a  gardener  to  a 
worthy  genlleman  of  a  small  estate  ia  the  neighbour- 


hoed  of  Ayr.  Had  he  contimMd  in  that  otatioo,  I 
must  have  marched  off  to  be  one  of  the  little  nnderlinga 
about  a  farm-house's  but  it  was  bis  dearest  wish  aiHi 
prayer  to  have  it  in  his  power  to  keep  his  children 
nnder  his  own  eye,  till  they  could  discern  between 
good  and  evil  \  so  with  the  assistance  of  his  generooa 
master,  my  father  ventured  on  a  small  farm  en  haa 
estate.  At  these  years  I  was  by  no  means  a  favourite 
with  any  body.  I  was  a  good  deal  noted  for  a  reten* 
tive  memory,  a  stubborn  sturdy  something  in  my  dis* 
position,  and  an  enthnsiastic  idiet  piety.  I  say  idiol 
piety,  because  I  was  then  but  a  child.  Though  it  cost 
'the  schoolmaster  some  thrashings,  I  made  an  excellent 
English  scholar;  and  by  the  time  I  was  10  or  13 
years  of  age,  I  was  a  critic  in  substantives,  verbs,  and 
particles.  In  my  infant  and  boyish  days  too,  I  owed 
much  to  an  old  woman  who  resided  in  the  family,  re- 
markable for  her  ignorance,  credulity,  and  superstition. 
She  had,  I  suppose,  the  largest  collection  in  the  couii* 
try,  of  talcs  and  songs  concerning  devils,  ghosts,  fairies, 
brownies,  witches,  warlocks,  spunkies,  kelpies,  elf- 
candles,  dead-lights,  wraiths,  apparitions,  cantraips^ 
giants,  enchanted  towers,  dragons,  and  other  trumpery. 
This  cultivated  the  latent  seeds  of  poetry  ;  hot  had  sa 
strong  an  effect  on  my  imagination,  that  to  this  homv 
in  my  nocturnal  rambles,  i  sometimes  keep  a  sharp 
look-out  in  suspicious  places  \  and  though  nobody  can 
be  more  sceptical  than  I  am  in  such  matters,  yet  it x  of- 
ten takes  an  effort  of  philosophy  to  shake  off  these  idle 
terrors.  The  earliest  composition  that  I  recollect  tak* 
ing  pleasuro  in,  was  the  Vision  of  Mirsa,  and  a  hymn 
of  Addison*s,  beginning,  *  How  are  thy  servants  blest, 

0  Lord !'  I  particularly  remember  one  half-stanza 
which  was  music  to  my  boyish  ear— 

For  though  on  dreadful  whirls  we  hung         r* 
High  on  the  broken  wave.<— 

1  met  with  these  pieces  in  Mason's  English  Collection^ 
one  of  my  school-books.  The  two  first  books  I  ever 
read  in  private,  and  which  gave  me  moro  pleasure  than 
any  two  books  I  ever  read  since,  were.  The  Life  of 
Hannibal,  and  The  History  of  Sir  William  Wallace. 
Hannibal  gave  my  yonng  ideas  such  a  torn,  that  I  used 
to  strut  in  raptures,  up  and  down  after  the  recruiting 
drum  and  bag-pipe,  and  wish  myself  tall  enough  to  be 
a  soldier ;  while  the  story  of  Wallace  poured  a  Scotish 
prejudice  into  my  veins,  which  will  hoil  along  there, 
till  the  flood-gates  of  life  shut  in  eternal  rest* 

**  Polemical  divinity  about  this  time  was  putting  the 
country  half  mad,  «nd  I,  ambitious  of  shining  in  con- 
versation parties  on  Sundays  between  sermons,  at  fu- 
nerals, &c  used  a  few  years  afterwards  to  puxxle  Cal- 
vinism with  so  much  heat  and  indiscretion,  that  I  rais-^ 
ed  a  hue  and  cry  of  heresy  against  me,  which  has  not 
ceased  to  this  hour. 

'*  My  vicinity  to  Ayr  was  of  some  sidvantage  to  me. 
My  social  disposition,  when  not  checked  by  some  mo* 
difications  of  spited  pride,  was,  like  our  catechism  de* 
finition  of  infinitude,  without  bounds  or  limits.  I 
formed  several  connexions  with  other  younkers  who 
poowBsed  superior  advantages;  the  youn|;^ing  actore 
who  were  busy  in  the  rehearsal  of  parts  in  Ivhich  the}F 
were  shortly  to  appear  on  the  stage  of  life,  where, 
alas  !  I  was  destined  to  drudge  behind  the  scenes.  It 
ie  not  Gommooly  at  this  green  ago  that  our  youni^ 
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Bvrat.  8^0^  1^^^  ^  j^^  9eMn  of  the  immense  diitance  be- 
tween tliem  Mid  their  ragged  play-feUowt.  It  takes  a 
km  dashes  into  the  world,  to  give  the  yoong  great 
man  that  proper,  decent,  annoticing  disregard  for  the 
poor,  insignificant,  stopid  derils,  the  mechanics  and 
peasantry  eronnd  him,  who  were  perhaps  bom  in  the 
•ane  Tillage.  Mj  young  superiors  noTer  insulted  the 
ckmttrhf  appearance  of  my  plough-boy  carcase,  the 
two  extremities  of  which  were  often  exposed  to  all 
the  inclemencies  of  all  the  seasons.  They  would  give 
ne  stray  volumes  of  books  \  among  them,  even  then,  I 
teuld  pick  up  some  observations,  and  one,  whose  heart 
I  am  sore  not  even  the  Monny  Begnm  scenes  have 
tainted,  helped  me  to  a  little  French.  Parting  with 
these  my  young  friends  and  benefactors,  as  they  occa- 
nonally  went  off  for  the  East  or  West  Indies,  was 
often  to  me  a  sore  affliction,  but  I  was  soon  called  to 
more  serious  evils.  My  fatfaer*8  generous  master  died  \ 
the  farm  proved  a  ruinous  bai^n  \  and  to  clench  the 
misfertone,*we  fell  into  the  hands  of  a  factor,  who  sat 
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bot  my  girl  sung  a  song  which  was  said  to  be  Compos*     ^^nt 


ed  by  a  small  country  laird^s  son,  on  one  of  his  fA-     '   jf 
ther*8  maids,  with  whom  he  was  in  bve,  and  I  sHw  no   Barrock. 
reason  why  I  might  not  i-hyme  as  well  as  be  5  for  ex- 
cepting that  he  coold  smear  sheep,  and  east  peats,  his 
father  living  in  the  moorlands,  be  had  no  more  scbcdaiv 
craft  than  myself. 

**  Thus  with  me  began  love  and  poetry ;  which  at 
times  have  been  my  only,  and,  ttti  within  the  last  I  a 
months,  have  been  my  highest  enjoyment.  My  father 
struggled  on  till  he  reached  the  freedom  in  his  lease, 
when  he  entered  on  a  larger  farm,  about  ten  miles 
farther  in  the  country.  The  nature  of  the  bargain  ha 
made  was  such  as  to  throw  a  little  ready  money  into  his 
hands  at  the  commencement  of  his  lease,  otherwise  the 
affitir  would  have  been^  impracticable.  For  four  years 
we  lived  comfortably  here  \  bot  a  difference  commene* 
ing  between  him  and  his  landlord  as  to  terms,  afler 
three  years  tossing  and  whirling  in  the  Tortexof  litiga- 
tton,  my  father  was  just  saved  from  the  horrors  of  a 


ibr  the  picture  I  have  drawn  of  one  in  my  tale  of  Twa    jail,  by  a  consumption,  which,  after  two  years  promises. 


Dogs.  My  father  was  advanced  in  life  when  he  mar* 
ried  'j  I  was  the  eldest  of  seven  children,  and  he,  worn 
ont  by  early  hardships,  was  unfit  for  labour.  My  fa* 
tlier^s  spirit  waa  soon  irritated,  but  not  easily  broken* 
Thefe  was  a  freedom  in  his  lease  in  two  years  morCi 
ud  to  weather  these  two  years,  we  retrenched  our 
expences*  We  lived  very  poorly  :  I  was  a  dexterous 
plopghman  for  my  age  ;  and  the  next  oldest  to  me  was 
a  brother  (Gilbert)  who  could  drive  the  plough  very 
Weill  and  help  me  to  thrash  the  com.  A  novel  writer 
might  perhaps  have  viewed  thcM  scenes  with  some  sa« 
tis&ction,  but  so  did  not  I ;  my  indignation  yet  boils 
at  the  recollection  of  the  c  1  factor*s  insolent  threat- 
ening letters,  which  used  to  set  us  all  in  tears. 

«  This  kind  of  life— the  cheerless  gloom  of  a  her- 
mit, with  the  unceasing  moil  of  a  galley-slave,  brought 
me  to  my  l6th  year  \  a  little  before  which  period  I 
first  committed  the  sin  of  ryhme.  You  know  our 
country  custom  of  coupling  a  man  and  woman  toge* 
ther  as  partners  in  the  labours  of  harvest.  In  my  15th 
autumn,  my  partner  was  a  bewitching  creature,  a  year 
younger  than  myself.  My  scarcity  of  £nglish  denies 
me  the  power  of  doing  her  justice  in  that  language,  but 
you  know  the  Scotish  idiom  ;  she  was  a  bonnie,  sweet, 
KHwic  lass.  In  short,  she  altogether,  unwittingly  to 
herself,  initiated  me  in  that  delicious  passion,  which, 
in  spite  of  acid  dbappointment,  gin*horse  prudence,  and 
book-worm  philosophy,  I  hold  to  be  the  first  of  human 
joys,  onr  dearest  blessing  here  below  !  How  she  caught 
the  contagion  I  cannot  tell :  you  medical  people  talk 
much  of  infection  from  breathing  the  same  air,  the 
touch,  &C.  but  I  never  expressly  said  I  loved  her.— 
Indei^  I  did  not  know  myself  why  I  liked  so  much  to 
loiter  behind  with  her,  when  returning  in  the  evening 
ftwa  our  labours ;  why  the  tones  of  her  voice  made 
my  heart-strings  thrill  like  an  .£olian  harp :  and  par- 
tioolariy  why  my  pulse  beat  such  a  furious  ratan  when 
I  looked  and  fingered  over  her  little  band  to  pick  out 
the  cruel  nettle-stings  and  thistles.  Among  her  other 
love^inspiring  qualities,  she  sung  sweetly  \  and  it  was 
her  favourite  reel  to  which  I  attempted  giving  an  em- 
bodied vehicle  in  rhyme.  I  was  not  so  presumptuous 
as  to  imagine  that  I  coold  make  verses  like  printed 


kindly  stepped  in,  and  carried  him  away,  to  *  where  ■ 
the  wicked  cease  from  troubling,  and  where  the  weary  - 
are  at  rest  !* 

**  It  is  during  the  time  that  we  lived  on-  this  farm, 
that  mr  little  story  is  most  eventfbli  I  was,  at  the 
beginnmg  of  this  period,  perhaps  the  most  ungainly  • 
aukward  boy  in  the  parish— -no  solitaire  wa«  less  ac- 
quainted With  the  ways  of  the  world.  What  I  knew 
of  ancient  story  was  gathered  from  Salmon's  and  Guth- 
rie's Geographical  Grammars ;  and  the  ideas  I  had  form- 
ed of  modern  manners,  of  literature,  and  criticism,  I 
got  from  the  Spectator.  These,  with  Pope's  Works, 
some  plays  of  Shakespeare,  Toll  and  Dickson  on  Agri- 
culture, the  Pantheon,  Locke's  Essay  on  the  Human 
Understanding,  Stackbouse's  History  of  the  Bible,  Jus- 
tice's British  Gardener's  Directory,  Bayle's  Lectures, 
Allan  Ramsay's  Works,  Taylor's  Scripture  Doctrine- 
of  Original  Sm,  a  Select  Collection  of  English  Songs, 
and  Hervey's  Meditations,  had  formed  the  whole  of 
my  reading.  The  collection  of  songs  was  my  vade  mr- 
cum.  I  pored  over  them  driving  my  cart,  or  walking  - 
to  labour,  song  by  song,  verse  by  verse  \  carefully  not- 
ing the  true  tender,  or  sublime,  from  affectation  and 
fnstian.  I  am  convinced  I  owe  to  this  practice  much 
of  my  critic-craft,  such  as  it  is."  {Jdonth  Mag,  and  . 
Curriers  Life  of  Burns). 

BURNTISLAND.    See  Bruktislakd. 

BURNTWOOD,  a  town  of  Essex  in  England,  situ- 
ated on  a  hill,  in  E.  Long.  o.  25.     N.  Lat.  51.  38. 

BURR,  tbe  round  knob  of  a  horn  next  a  deer's  head.  * 

BURRE,  BouRKE,  or  Boree^  a  kmd  of  dance  com- 
posed of  three  steps  joined  together  in  two  motions, 
begun  with  a  crotchet  rising.  The  first  couplet  con- 
tains twice  four  measures,  the  second  twice  eight.  It 
consists  of  a  balance  and  coupee. 

BURR-PuMP,  or  BiLos-Pump^  differs  from  tbe 
common  pump,  in  having  a  staff,  six,  seven,  or  eighi!n 
feet  long,  with  a  bar  of  wood,  whereto  the  leather  is 
nailed,  and  this  serves  instead  of  a  box.  80  two  men, 
standing  over  the  pump,  thrust  down  this  staff,  to  the 
middle  whereof  is  fastened  a  rope,  for  six,  eight,  or 
ten  to  hale  by,  thus  pulling  it  up  and  down. 

BURROCK,  a  small  wier  or  dam,  where  weels  are 


•nes,.  composed  by  men  who  had  Gxsek  and  Latin  >.    laid  in  a  river,  for  the  taking  offish. 
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Borreaglii't  BURROUGHS^S  UACHIKE  for  grinding  and  polish- 
Machine,  ing  glasSy  invented  by  Mr  Barroughs  of  Soathwark  ; 
'  and  for  which  be  received  from  the  aociety  for  the  eo« 
couragement  of  arts  a  premium  of  70K 

This  machine  consists  of  a  cog-wheel  A  (fig.  ^J)^  12 
feet  in  diameter,  carrying  72  cogs  j  which  tarn  a  tmn- 
dle-head  B,  one  foot  four  inches  in  diameter,  and  fur- 
nished with  eight  rounds  j  and  also  a  horizontal  spur- 
wheel  C,  of  1 2  cogs ;  and  one  foot  ^ight  inches  in 
diameter.  The  trundle-bead  B  turns  a  spur-wheel  D 
of  xo  cogs,  and  two  feet  eight  inches  in  diameter. 
This  spur-wheel  has  two  cranks,  a,  i,  in  its  shaft  $  one 
of  which,  «i,  gives  motion  to  a  wooden  frame,  c,  about 
34  inches  long  and  19  broad.  On  the  under  side  of 
this  frame  are  fastened  by  screws  1 2  pieces  of  polished 
metal,  each  five  inches  and  a  half  long,  and  three 
broad,  covered  with  leather  }  and  underneath  these 
polishers  a  glass  plate  cemented  in  another  frame  is 
placed  on  the  bendi  </,  and  polished  with  tripoli  by  the 
motion  given  to  the  upper  frame  by  the  crank  a.  The 
nuts  of  the  screws  which  fasten  the  polishers  to  the 
upper  frame  are  not  screwed  close  to  the  wood,  in  order 
to  give  the  frame  room  to  play }  by  which  contrivance 
the  perpendicular  rise  of  the  crank  is  avoided,  and  the 
motion  of  the  polishers  is  always  parallel  and  equal. 
The  under  frame  may  be  moved  by  the  hand  in  any  di- 
rection withoat  stopping  the  machine ;  by  which  means 
the  plate,  when  larger  than  the  polishing  frame  can 
cover  in  its  motion,  will  be  equally  polished  in  every 
part. 

The  other  crank  b  gives  motion  to  two  other  polish- 
ers marked  ji,  0,  which  have  an  alternate  motion  by  the 
bending  of  the  crank  j  they  move  upon  the  same  plate, 
and  have  an  equal  number  of  polishers  as  that  already 
described. 

The  same  crank  also  gives  motion  to  a  contrivance 
represented  at  e  for  polishing  spectacle-glasses.  It  con- 
sists of  two  segments  of  the  same  sphere  y  one  concave 
and  the  other  convex.  '  On  the  latter  the  glasses  are 
cemented  ;  and  polished  by  the  former,  which  is  moved 
by  the  crank  b*  The  convex  segment  may  be  moved 
round  by  the  hand  without  stopping  the  machine,  so 
that  all  the  glasses  on  its  superficies  will  be  equally  po- 
lished. 

The  other  spur-wheel  C,  by  means  of  a  crank  in  its 
shaft,  gives  motion  to  another  frame  g^  employed  in 
grinding  the  glass  plates.  The  rod  ^,  extended  from 
the  cranky* to  the  frame  g^  is  fastened  to  the  latter  by 
means  of  a  pivot,  in  order  to  admit  of  a  rotatory  mo- 
tion, as  well  as  that  given  it  by  the  crank  in  a  longi- 
tudinal direction.  This  rotatory  motion  is  effected  by 
means  of  a  rod  of  iron  1,  called  a  trigger ^  sharp  at  the 
extremity  next  the  frame,  where  it  touches  the  teeth  of. 
a  horizontal  spur-wheel,  or  circular  piece  of  wood,  fixed 
on  the  grinding  plate,  while  the  other  is  extended  three 
feet  two  inches  to  the  centre  of  motion* 

But  this-contrivance,  in  which  the  merit  of  the  ma- 
chine principally  consists,  will  be  much  better  conceived 
from  a  small  delineation  of  it  by  itself  (fig.  4.),  where 
F  is  the  crank  marked  /  in  fig.  3.  and  tamed  by  the 
spur-wheel  C  in  the  same  figure.  G  is  the  trigger,  three 
feet  two  inches  long.  I,  a  roll  Qxed  on  the  trigger  for 
the  rod  to  slide  on.  H,  the  horizontal  spur«wbfe)« 
eleven  inches  in  diameter,  fixed  on  the  grinding  plate  | 
the  teeth  of  which  are  touched  by  the  trigger  i  but  with 
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a  very  unequal  force,  as  it  will  whcrfly  depend  upon  the  Borrongb/s 
grinding-plate's  being  farther  from,  or  nearer  to,  the  Biachiae 
centre  of  motion  of  the  trigger.  By  this  simple  oontri- 
vaoce,  the  grind ing-plate  has  a  very  compound  motion, 
never  moving  exactly  in  the  same  track,  and  therefore 
moat  grind  the  plates  equally  in  every  part.  Several 
attempts  have  been  made  by  others  for  producing  the 
same  e£Sect,  but  without  success;  the  grinding-plate 
always  fellows  the  same  track,  and  consequently  the 
plates  are  ground  equally. 

BURROW,  Sir  James,  master  ef  the  crown  office, 
was  elected  F.  R.  S.  and  F.  A.  S.  1751.  On  the  death 
of  Mr  West  in  1772,  he  was  prevailed  on  to  fill  the 
president's  chair  at  the  Royal  Society  till  the  anniver- 
sary election,  when  he  resigned  it  to  Sir  John  Pringle ; 
and  August  10.  1773,  when  the  society  presented  an 
address  to  his  majesty,  he  received  the  honour  of 
knighthood.  He  published  two  volumes  of  Reports  in 
1766  •y  two  others  inri77i  and  1776  ;  and  a  volume  of 
Decisions  of  the  Court  of  King's  Bench  upon  settlement 
cases  from  1732  to  1772  (to  which  was  subjoined  An 
Essayof  Punctuation),  in  three  parts,  4to,  1768, 1772, 
X776*  The  Essay  was  also  printed  separately  in  4to, 
1773.  ^^  published,  without  his  name,  **  A  few 
Anecdotes  and  Observations  relating  to  Oliver  Crom- 
well and  his  family,  serving  to  rectify  several  errors 
concerning  him,''  t^nblisbed  by  Niorf.  Comn.  Papado- 
poli,  in  his  HUtqna  Gymnasii  Patavvu\  1763,  4tQ. 
He  died  in  1182. 

BURROWS,  holes  in  a  warren,  serving  as  a  covert 
for  rabbits,  &c.  A  coney's  coming  out  of  her  burrow 
is  called  bolting*  To  catch  coneysi  they  sometimes  lay 
purse^nets  over  the  borrows,  then  put  in  a«  terrier  close 
muzzled,  which  making  the  creature  bolt,  she  is  caught 
in  the  net. 

BURSA,  or  Prusa,  in  Geography^  the  capital  of 
Bithynia  in  Asia  Minor,  situated  in  a  fine  fruitful 
plain,  at  the  foot  of  Mount  Olympus,  about  100  miles 
south  of  Constantinople*  It  is  still  a  large  town.  £• 
Long.  29.  o.  N.  Lat.  40.  30. 

BuMSA^PastoriSf  in  Botany.    See  Thlaspi. 

Bursa,  Bur$e^  originally  signifies  a  purse.  In  mid- 
dle-age writers  it  is  more  particularly  used  for  a  little 
college  or  hall  in  a  university,  for  the  residence  of 
students,  called  hurwles  or  bursarii*  In  the  French 
universities  it  still  denotes  a  foundation  for  the  mainte- 
nance of  poor  scholars  in  their  studies.  The  nomination 
to  burses  is  in  the  hands  of  the  patrons  and  founders 
thereof.  The  burses  of  colleges  are  not  benefices^  bat 
mere  places  assigned  to  certain  countries  and  persons. 
A  bnrse  becomes  vacant  by  the  burser's  being  promoted 
to  a  core. 

BUR8£  MUCOSA.    See  Anatomy  Index. 

BURSAR,  or  Burser,  {Bursarnis\  is  used  in 
middle-age  writers  for  a  treasurer  or  cash-keeper.  In 
this  sense  we  meet  with  bursars  of  colleges.  Conven- 
tual bursars  were  officers  in  monasteries,  who  were  to 
deliver  up  their  account  yearly  on  the  day  after  Mi- 
chaelmas. The  word  is  formed  from  the  Latin  bursa^ 
whence  also  the  English  word  purse ;  hence  also  the 
officer,  who  in  a  col&ge  is  called  bursar^  in  a  ship  is 

called  purser* 

Bursars,  or  Burwrs^  {Bursarif)^  also  denote  those 
to  whom  stipends  are  paid  out  of  a  burse  or  fund  ap- 
pointed for  that  purpose. 
'  BURSARIA, 


BUR 
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BUBS  ARIA,  die  Konary,  or  exchequer  of  ceUe- 
giate  and  coo? enUial  bodies  y  or  tbe  place  of  receiving, 
payings  and  accounting  by  the  bofvarii  or^bursers* 

BUfiSE,  in  matters  of  commerce,  denotes  a  public 
edifioe  in  certain  cities,  for  tbe  meeting  of  merchant^ 
to  negotiate  bills,  and  confer  on  other  matters  relating 
to  monej  and  trade*  In  this  sense,  burse  amounts  to 
the  same  with  what  we  otherwise  call  an  exchange. 

The  first  place  of  this  kind  to  which  tbe  name  Burae 
was  given,  Guiechardin  assures  u^  was  at  Bruges ;  and 
it  took  its  denomination  from  a  hotel  adjoining  to  it, 
boilt  by  a  lord  of  tbe  &mily  de  la  Bourse,  whose  arms, 
which  are  three  purses,  are  still  found  on  tbe  crowning 
over  the  portal  of  the  house.  Catel^s  account  is  some- 
what different,  viz.  that  the  merchants  of  Bruges 
bought  a  bouse  or  apartment  to  meet  in,  at  which  was 
the  sign  ef  the  purse.  ^  From  this  city  the  name  was 
afterwards  transferred  to  the  like  places  in  others,  as  in 


was  educated  in  grammatical  learning  in  the  free  school  Baitan. 
of  Sotton  Colefield  in  Warwickshire  \  in  the  year  1593 
was  sent  to  Brazen-nose  college  in  Oxford  ^  and  in 
1 599  was  elected  student  of  Christ-chorcb.  In  161 6,  he 
had  the  vicarage  of  St  Thomas,  in  the  west  suburb  of 
Oxford,  conferred  upon  him  by  the  dean  and  canons  of 
Christ-cburch,  to  the  parishioners  of  which,  it  is  said, 
that  he  always  gave  the  sacrament  in  wafers  ;  and 
this,   with  the  rectory  of  Segrave  in  Leicestershtre, 

{iven  htm  some  time  after  by  George  Lord  Berkeley, 
e  held  to  the  day  of  his  death,  which  happened  in 
January  1639. 

He  was  a  man  of  general  learning  ;  a  great  philoso- 
pher ;  an  exact  mathematician }  and  (what  makes  the 
peculiarity  of  his- character)  a  very  curious  calculator 
of  nativities.  He  was  extremely  studious,  and  of  a  me- 
lancholy turn  ;  yet  an  agreeable  companion,  and  very 
humorous.   The  anatomy  of  melancholy ^hyDemocriHts 


Antwerp,  Amsterdam,  Bergen  in  Norway,  and  Lon-    junior^  as  he  calls  himself,  shows,  that  these  different 


don.  This  last,  anciently  known  by  the  name  of  tbe 
common  burse  ofmerchanta^  had  the  denomination  since 
given  it  by  Queen  Elizabeth,  of  the  royal  exchangCm 
Hie  most  ckmsiderable  burse  is  that  of  Amsterdam, 
which  is  a  large  building,  230  feet  long  and  130  broad, 
romid  which  rons  a  peristvle  20  feet  wide.  The  co« 
Inmns  of  the  peristyle,  which  are  46,  are  numbered,  for 
tiie  conveniency  of  finding  people.  It  will  hold  4  jOO 
penons. 

In  the  times  of  tbe  Romans  there  were  public  places 
for  the  meeting  of  merchants  in  most  of  the  trading 
cities  in  the  empire  \  that  built  at  Rome,  in  the  259th 
year  after  its  foundation,  under  the  consulate  of  Appius 
Claodios  and  Pnblius  Servilius,  was  denominated  Che 
exUege  ^^ merchants  ;  some  remains  of  it  are  still  to  be 
seen,  and  are  known  by  the  modem  Romans  trnder 
the  name  loggia*  The  Hans  Towns,  after  the  ex- 
ample -of  the  Romans,  gave  the  name  of  colleges  te  their 
burses. 

BURSERA.    See  Botany  Index. 

BURSTEN,  denotes  a  person  who  has  a  rupture. 
See  RuFTURS 

BURTHEN  of  a  Ship.    See  Burden. 

BURTON  upon  Trent,  a  town  of  Staffordshire,  in 
England.  It  had  formerly  a  large  abbey  ^  and  over  the 
river  Trent  it  has  now  a  iamons  bridge  of  free  stone, 
abevt  a  quarter  of  a  mile  in  length,  supported  by  37 
arches.  It  consists  chiefiy  of  one  long  street,  which 
mns  from  the  place  where  the  abbey  stood  to  the  bridge, 
and  contained  3979  inhabitants  in  181  x.  Burton  ale 
is  reckoned  the  best  of  any  brought  to  London.  W. 
Long,  z.  36.  N.  Lat.  52.  4«. 

BoRTON,  a  town  of  Lincolnshire  in  England,  seated 
00  a  hill  near  the  river  Trent,  It  is  but  a  small  place, 
and  is  situated  in  W.  Long.  o.  30.  N.  Lat.  53.  40. 

Burton,  a  town  of  Westmoreland  in  England,  seat- 
ed in  a  valley  near  a  large  bill  called  Farleton^knoU 
hill.  It  is  pretty  well  bout,  and  ties  on  tbe  great  road 
horn  Lancaster  to  Carlisle.  W.  Long.  2.  35.  N.  Lat. 

54*  »o- 
Burton,  Robert^  known  to  the  learned  by  the  name 

of  Democritus  junior^  was  younger  brother  to  Wil- 
liam Burton,  who  wrote  *'  The  Antiquities  of  Lei^ 
oestershire,'*  and  bora  of  an  aneient  fsonily  at  Ltndley, 
in  that  county,  upon  the  8ch  of  February  1576*    He 


qualities  were  mixed  together  in  his  composition.  This 
book  was^  printed  first  in  4to,  afterwards  in  folio,  in 
1624,  1632,  1638,  and  1652,  to  the  great  emolument 
of  the  bookseller,  who,  as  Mr 'Wood  tells  us,  got  an 
estate  by  it.  Some  circumstances  attending  his  death 
occasioned  strange  suspicions.  He  died  in  his  chamber 
at  or  verv  near  tbe  time  which,  it  seems,  he  had  some 
years  before  predicted  from  the  calculation  of  his  nati- 
vity \  and  this  exactness  made  it  whispered  about  that 
for  the  glory  of  astrology,  and  rather  than  his  calcula- 
tion should  fail,  he  became  indeed  f^felo  de  se.  This, 
however,  was  generally  discredited ;  he  was  buried  with 
due  solemnity  in  the  cathedral  of  Cbrist-chorch,  and 
had  a  fair  monument  erected  to  his  memory.  He  left 
behind  him  a  very  choice  collection  of  books.  He  bfr> 
queatbed  many  to  the  Bodleian  library  \  and  lool.  to 
Christ-church,  the  interest  of  which  was  to  be  laid  out 
yearly  in  books  for  their  library. 

Burton,  John^  D.  D.  a  learned  divine,  was  bom  in 
1696,  at  Wembworth,  in  Devonshire,  of  which  parish 
Us  father  was  rector.  He  was  educated  at  Corpus 
Christi  college,  Oxford.  In  1725,  being  then  pro> 
praetor  and  master  of  the  schools,  he  spoke  a  Latin 
oration  before  tbe  determining  bachelor,  which  is 
entitled  '*  Heli;  or,  An  Instance  of  a  Magistrate's 
erring  through  unseasonable  Lenity;'*  written  and 
published  with  a  view  to  encourage  the  salutary  ex- 
ercise of  academical  discipline  \  and  afterwards  treated 
the  same  subject  still  more  fully  in  four  Latin  sermons 
beftire  the  university,  and  published  them  with  appen- 
dixes* He  also  introduced  into  the  schools,  Locke, 
and  other  eminent  modern  philosophers,  as  suitable 
companions  to  Arbtotle  :  and  printed  a  double  series 
of  philosophical  questions,  for  the  use  of  the  younger 
students ;  from  which  Mr  Johnson  of  Magdalene  col- 
\tgt^  Cambridge,  took  the  hint  of  his  larger  work 
tn  ike  same  kind,  which  has  gone  through  several 
editions. 

When  the  settling  of  Georgia  was  in  agitation,  Dr 
Bray,  justly  revered  for  his  institution  of  parochial  li- 
bninM,  Dr  Stephen  Hales,  Dr  Berriman,  and  other 
learned  divines,  intreated  Mr  Burton'^s  pious  assistance 
to  that  undertakiug.  This  he  readily  gave,  by  preach;- 
iag  bufere  the  society  in  1732,  and  publishing  bis  sei^> 
motkf  with  an  appenmz  on  the  state  of  that  colony ;  Rud 
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Ikirtoa  .b«  arterwards  published  an  account  of  the  desigps  of 
B        the  assctciates  of  the  late  Dr  Bray,  with  an  account  of 

^^*"8-  their  proceedings. 

^  ^  '  About  the  same  time,  on  the  death  of  Dr  Edward 
Littleton,  he  was  presented  bj  Eton  college  to  the  vi- 
carage of  Maple-Derham,  in  Oxfordshire.  Here  a 
melancholy  scenei  which  too  oflten  appears  in  th^  man- 
sion of  the  clergy,  presented  itself  to  his  view  ^  a  wi- 
dow, with  three  infant  daoghters,  without  a  home,  with- 
out a  fortune  3  from  his  compassion  arose  love^  the  con- 
sequence of  which  was  marriage  j  for  Mrs.  Littleton 
was  handsome,  elegant,  accomplished,  ingenious,  and 
had  great  sweetness  of  temper.  In  1760,  he  exchanged 
his  vicarage  of  Maple- Derham  for  the  rectory  of  Wor- 
plesdon  in  Snrrev.  Li  his  advanced  age,  finding  bis 
eyes  begin  to  fail  him,  he  collected  and  published,  in 
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aad  towns  y  an  usage  which  we  find  equally  amoog  ^aiyine. 
Jews,  Greeks,  and  Romans.    Among  the  last,  bnry-.     place 
ingr  Within  the  wails  was  expressly  prohibited  by  ali^w 
of  the  1 2  tables.    The  usual  places  of  interment  were 
in  the  suburbs  and  fields,  but  especially  by  the  wayr 
sides.     We  have  instances,  however,  of  persoas  boried 
in  the  city  ^  but  it  was  a  favour  allowed  only  to  a  few 
of  singular  merit  in  the  commonwealth.    Plutarch  says^ 
those  who  had  triumphed  were  indulged  in  it.    Be  thia 
as  it  will,  Val.  Pnblicola,  and  C.  Fabrictus,  are  said  tc^ 
have  had  tombs  in  the  forum :  and  Cicero  adds  Tobertua 
to  the  number.    Lycurgus  allowed  his  Lacedemooians 
to  bury  their  dead  within  the  city  and  round  their 
temples,  that  the  youth,  being  inured  to  such  spec- 
tacles, might  be  the  less  terrified  with  the  apprehension 
of  death.     Two  reasons  are  alleged  why  the  ancients 


one  volume,  all  his  scattered  pieces,  under  the  title  of    buried  out  of  cities  :  •  the  first,  an  opinion  that  the  sight. 


Opvscuh  tnuceUanea  ;  and  soon  after  died,  February 
ilth,  1,771. 

BuRTOK,  in  the  sea-language,  a  small  tackle  con- 
sisting of  two  single  blocks,  and  may  be  made  fast 
any  where  at  pleasure,  for  hoisting  small  things  in  and 
out. 

BURY,  is  sometimes  used  to  denote  the  hole  or  den 
•  of  some  animal  under  ground.  In  this  sense  we  say 
the  bury  of  a  mole,  a  tortoise,  or  the  like.  The  grillo- 
talpa,  or  mole-cricket,  digs  itself  a  bury  with  its  fore- 
feet, which  are  made  broad  and  strong  for  that  pur- 
pose. Naturalists  speak  of  a  kind  of  urchias  in  the 
island  of  Maraguan,  which  have  two  entries  to  their 
buries,  one  towards  the  north,  the  other  to  the  south, 
which  they  open  and  shut  alternately,  as  the  wind  hap- 
pens to  lie. 

Burt,  in  Geography ^  a  market  town  of  Lancashire, 

about  80  miles  south-east  of  Lancaster.    It  is  a  barony 

•  in  the  family  of  Albemarle.    W.  Long.  2*  20.  N.  Lat. 

53-  3fi- 

Burt  St  EdtnoruPsf  or  SfEdmotuPs  Bury^  the  coun- 
ty town  of  Suffolk,  about  il  miles  east  of  Newmarket, 
and  70  noith-east  of  London.    Population  7986.    £• 
.Long.  o.  45.  N.  Lat.  52.  20. 

BURYtNG,  the  same  with  interment  or  Burial. 
BvnriN'a  AHve  was  the  punishment  of  a  vestal  who 
had  violated  her  vow  of  virginity.  The  unhappy  priestesa 
was  let  down  into  a  deep  pit,  with  bread,  water,  milk, 
oil,  a  lamp  burning,  and  a  bed  to  lie  on.     But  this  was 
only  for  show  \  for  the  moment  she  was  let  down,  they 
began  to  cast  in  the  earth  upon  her  till  the  pit  was  filled 
.  See  the   ^P*  t     ^^^  middle-age  writers  seem  to  make  hury- 
article       ing  alive  (defosm^  the  punishment  of  a  woman  thief. 
Tlettitk.      liord  Bacon  gives  instances  of  the  resurrection  of  per- 
aons  who  have  been  boried  alive.    The  fiimous  Duns 
Scotns  is  of  the  number  ;  who,  having  been  seized  with 
a  catalepsis,  was  thought  dead,  and  laid  to  sleep  among 
bb  fathers,  but  raised  again  by  his  servant,  in  whose 
absence  he  had  been  buried.    Bartholin  gives  an  ac- 
tount  of  a  woman,  who,'  on  recovering  from  an  apo- 
^exy,  could  not  be  convtneed  but  that  she  was  dead, 
.and  solicited  so  long  and  so  earnestly  to  be  buried, 
that  they  were  foreed  to  comply  j  and  performed  the 
ceremonies,'  at  least  in  appearance.    The  famous  Em- 
peror Charles  V.  after  his  abdication,  took  it  into  his 
head  to  have  his  burial  celebrated  in  his  lifetime,  and 
.assisted  at  it.    See  Charles  V. 

3nrhf<hPiaec»    The  ancients  buried  out  of  cities 
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touch,  or  even  neighbourhood,  of  a  corpse,  defiled 
man,  especially  a  priest ;  whence  that  rule  in  A*  Gel- 
lius,  that  the  Jlamen  dtaUs  might  not  on  any  account 
enter  a  place  where  there  was  a  grave :  the  second,  to 
prevent  the  air  from  being  corrupted  by  the  stench  of 
putrified  bodies,  and  the  buildings  from  being  endan- 
gered by  the  frequency  of  funeral  fires. 

Burying  in  churches  was  not  allowed  for  the  first 
300  years  after  Christ  ^  and  the  same  was  severely  pro- 
hibited by  the  Christian  emperors  for  many  ages  after- 
wards. The  first  step  towards  it  appears  to  have  been 
the  practice  of  erecting  churches  over  the  graves  of 
some  martyrs  in  the  country,  and  translating  the  re- 
lics of  others  into  churches  in  the  city }  the  next  was, 
allowing  kings  and  emperors  to  be  buried  in  the  atrium 
or  church-porch.  In  the  6tb  century,  the  people  be- 
gan to  be  admitted  into  the  church-yards ;  and  some 
princes,  founders,  and  bishops,  into  tbe  church.  From 
that  time  the  matter  seems  to  have  been  left  to  the  dis- 
cretion of  the  bishop. 

BUSBEC,  Auger  Gislek,  Lord  oi^,  a  person  il- 
lustrious en  account  of  his  embassies,  was  born  i^t  Com- 
mines  in  the  year  J  522 ;  and  educated  at  the  most  fa- 
mous universities,  at  Louvain,  at  Paris,  at  Venice,  at 
Bologna,  and  at  Padua.  He  was  engaged  in  several 
important  employments  and  negotiations,  and  particu- 
larly was  twice  seat  ambassador  by  the  king  of  the  Ro- 
mans to  the  emperor  Soliman.  Me  collected  inscrip- 
tions; bought  manuscripts ;  searched  after  rare  plants ; 
inquired  into  the  nature  of  animals }  and  in  his  second 
journey  to  Constantinople,  carried  with  him  a  painter, 
that  he  might  be  able  to  communicate  to  the  curious 
the  figures,  at  least,  of  the  plants  and  animals  that  were 
not  well  known  in  the  west.  He  wrote  a  Discourse  of 
the  State  of  the  Ottoman  Empire,  and  a  Relation  of  his 
two  Journeys  to  Turkey,  which  are  much  esteemed. 
He  died  in  X5Q2. 

BUSBY,  iSr  Richard,  son  of  a  gentleman  in 
Westminster,  was  bom  at  Lutton  in  Lincolnshire,  in 
1606.  He  passed  through  tbe  classes  in  Westminster 
school,  as  king^s  scholar ;  and  completed  his  studies  at 
Christ-church,  Oxford.  In  1640  he  was  appointed 
master  of  Westminster  school ;  and  by  his  skill  and^  di- 
ligence in  the  discharge  of  this  important  and  laborious 
office,  for  the  space  of  $s  J^^^^  bred  upr  the  greatest 
number  of  eminent  men,  in  church  and  state,  that  ever 
at  one  time  adorned  any  age  or  nation.  He  was  ex- 
tremely severe  b  his  school)  though  be  applauded  wit 

in 


BUS  r 

in  Kb  seholsni  even  when  it  reflected  on  himself.  He 
died  in  1695,  ^^  ^9*  "^^  ^^  buried  in  Westminster 
Abbey,  where  there  is  a  fine  monament  erected  for  him, 
with  a  Latin  inscription*  He  composed  several  books 
46t  the  use  of  his  school. 

BDSCHING,  A.  F.  a  celebrated  German  geogra^ 
pher.    See  Sofplemcmt. 

BUSHy  Paul,  the  first  bishop  of  Bristol,  became 
a  student  in  the  university  of  Oxford  about  the  jear 
re  13,  and  in  151 8  took  the  degree  of  bachelor  of  arts. 
He  afterwards  became  a  brother  of  the  order  called 
honhoms :  of  which,  after  studying  some  time  among 
the  friars  of  St  Austin  (now  Wadham  college),  he  was 
elected  provincial.  In  that  station  he  lived  many  years  ; 
till  at  length  King  Henry  VIII.  being  informed  of  his 
great  knowledge  in  divinity  and  phjsic,  made  him  his 
chaplain,  and  in  1542  appointed  him  to  the  new  epis- 
copal see  of  Bristol ;  but  having  in  the  reign  of  £d« 
ward  VI.  taken  a  wife,  he  was,  on  the  accession  of 
Mary,  deprived  of  his  dignity,  and  spent  the  remainder 
of  his  life  in  a  private  station  at  Bristol,  where  he  died 
in  the  year  X558,  aged  68,  and  was  buried  on  the 
north  side  of  the  choir  of  the  cathedral.  Wood  says, 
that  while  he  was  a  student  at  Oxford,  he  was  number- 
ed among  the  celebrated  poets  of  that  university  ^  and 
Pitt  gives  him  the  character  of  a  Csithful  Catholic, 
his  want  of  chastity  notwithstanding.  He  wrote,  x. 
An  Exhortation  to  Margaret  Burgess,  wife  to  John 
Burgess,  clothier,  of  King*8  Wood,  in  the  county  of 
Wills*  London,  printed  in  the  reign  of  Edward  VI, 
8vo.  2.  Notes  on  the  Psalms.  3.  Treatise  in  praise 
pf  the  cross.  4.  Answer  to  certain  queries  concerning 
the  abuse  of  the  mass.  Becords,  No.  25.  5.  Dialogues 
between  Christ  and  the  Virgin  Mary.  6.  Treatise  of 
slaves  and  curing  remedies.  7.  A  little  treatise  called 
The  ExHrpaium  oflgnorancy.     8.  Carmina  dtversa* 

BusH^  a  term  used  for  several  shrubs  of  the  same 
kind  growing  close  together:  thus  we  say,  %  Jurxe" 
busAf  bramhie'bush^  &c. 

Bush  b  sometimes  used,  in  a  more  general  sense, 
for  any  assemblage  of  thick  branches  interwoven  and 
mixed  together. 

Bush  also  denotes  a  coronated  frame  of  wood  hung 
out  as  a  sign  of  taverns.  It  takes  the  denomination 
from  hence,  that,  anciently,  signs  where  wine  was  sold 
^ere  hushcM  chiefly  of  ivy,  cypress,  or  the  like  plant, 
which  keeps  its  verdure  long.  And  hence  the  Englisli 
proverb,  '*  Good  wine  needs  no  busAJ^ 

Buming*Bu8H^  that  bush  wherein  the  Lord  appear- 
ed to  Moses  at  the  foot  of  Mount  Horeb,  as  he  was 
feeding  his  father-in-law's  flocks. 

As  to  the  person  that  appeared  in  the  bnsb,  the  text 
says,  **  That  the  angel  of  tlie  Lord  appeared  unto  him 
in  a  flame  of  fire,  out  of  the  middle  of  the  bush  :'^  but 
whether  it  was  a  created  angel,  speaking  in  the  person 
of  God,  or  God  himself,  or  (as  the  most  received  opi- 
nion is)  Christ  the  son  of  God,  has  been  matter  of 
some  controversy  among  the  learned.  Those  who  sop- 
pose  it  no  more  than  an  angel,  seem  to  imply  that  it 
would  be  a  diminution  of  the  majesty  of  God,  to  ap- 
fiear  upon  ev^ij  occasion,  especially  when  he  has  snch 
%  number  of  celestial  ministers,  who  may  do  the  bosi« 
ness  as  well.  Bu^  considering  that  God  is  present 
everywhere;,  tbi)  notification  of  his  presence  by  some 
outward  sign  in  one  determi&Bte  place  (which  is  all 
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we  mean  by  his  appearance),  is  in  our  conception  less  Be»Ti, 
laborious  (if  any  thing  laborious  could  be  conceived  of  Buihel. 
God)  than  a  delegation  of  angels  upon  every  tnrn  from 
heaven,  and  seems  in  the  main  to  illustrate  rather  than 
debase  the  glory  of  his  nature  and  existence.  But  how- 
ever this  be,  it  is  plain  that  the  angel  here  spoken  of 
was  no  created  being,'  from  the  whole  context,  and 
especially  from  his  saying,  **  I  am  the  Lord  God,  the 
Jehovah,**  &c.  since  this  is  not  the  language  of  angels, 
who  are  always  known  to  express  themselves  in  such 
humble  terms  as  these,  *'  I  am  sent  from  God  ;  I  am 
thy  fellow  servant,**  &c.  It  is  a  vain  pretext  to  say,, 
that  an  angel,  as  God*s  ambassador,  may  speak  in  God*s 
name  and  person  ^  for  what  ambassador  of  any  prince 
ever  yet  said,  **  I  am  the  king  f  **  Since  therefore  no 
angel,  without  the  guilt  of  blasphemy,  could  assume 
these  titles^  and  since  neither  God  the  Father  nor  the 
Holy  Ghost,  are  ever  called  by  the  name  o?angely  i.  e. 
^  messenger,  or  person  sent,**  .whereas  God  the  Son  is 
called  by  the  prophet  Malachi  (chap.  iij.  i),  *'  The 
angel  of  the  covenant  :**  it  hence  seems  to  follow,  that 
this  angel  of  the  Lord  was  God  the  Son,  who  might 
very  properly  be  called  an  angel^  because  in  the  fulness 
of  time  he  was  sent  into  the  world  in  our  flesh,  as  a 
messenger  from  God,  and  might  therefore  make  these 
his  temporary  apparitions  presages  and  forerunners,  as 
it  were,  of  his  more  solemn  mission.  The  emblem  of 
the  burning- bush  is  used  as  the  seal  of  the  church  of 
Scotland,  with  this  motto  :  Nee  tamen  ctmmmebatur  ; 
i.  e.  **  Though  burning,  is  never  consumed.** 

BUSHEL,  a  measure  of  capacity  for  things  dry  ^ 
as  grains,  pulse,  dry  fruits,  &c.  containing  four  pecks, 
or  eight  gallons,  or  one-eighth  of  a  quarter. 

Do  Cange  derives  the  word  from  busselias^  hmtettus, 
or  htiellus^  a  diminutive  of  bum^  or  btma^  used  in  the 
corrupt  Latin^  for  the  same  thing  ;  others  derive  it 
from  buendus^  an  ttm,  wherein  lots  were  cast ;  which 
seems  to  be  a  corruption  from  buxu/us,  Bussellus  ap- 
pears to  have  been  first  used  for  a  liquid  measure  of 
wine,  equal  to  eight  gallons.  Octo  libree  faciunt  gctlo* 
nem  vini^  et  octo  go/ones  vini  faciunt  bussellnm  £o;i« 
don^  au€B  est  octavo  pars  quartern.  It  was  soon  after 
transferred  to  the  dry  measure  of  com  of  the  same 
quantity.— PomAi^  octo  librorum  frumenti  facit  bus- 
sellnm, de  quibus  octo  consistit  quartcrimn. 

By  12  Henry  VII.  c.  5.  a  bushel  is  to  contain 
8  gallons  of  wheat  j  the  gallon  8  pounds  of  wheat 
troy  weight;  the  pound  la  ounces  Jtroy-weight ;  the 
ounce  20  shillings  \  and  the  sterling  32  grains  or  corns 
of  wheat,  growing  in  the  midst  of  the  ear.  This  stan- 
dard bushel  is  kept  in  the  Exchequer;  when  being 
filled  with  common  sprinff-watcr,  and  the  water  mea- 
sured before  the  house  of  commons  in  1696,  in  a  re- 
gular parallelepiped,  it  was  found  to  contain  2145,6 
solid  inches;  and  the  said  water  being  weighedt  a- 
moonted  to  1131  ounces  and  14  penny- weights  troy. 
Besides  the  standard  or  legal  bushel,  we  have  several ' 
local  bushels,  of  different  dimensions  in  diBerent  places. 
At  Abington  and  Andover,  a  bushel  contains  nine 
gallons ;  at  Appleby  and  Penrith,  a  bushel  of  pease, 
rye,  and  wheat,  contains  16  gallons;  of  barley,  big, 
malt,  mixt  malt,  and  oats,  ao  gallons.  A  bushel 
contains,  at  Carlisle,  24  gallons  ;*  at  Chester,  a  bushel 
of  wheat,  rye,  fltc.  contains  32  gallons,  and  of  oats 
40;  at  Dorchester,  a  bushel  of  malt  and  oats  con- 
^  D  Uine 
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taine  10  g»Uoo8  v  At  FalmooUi,  the  bushel  of  stricken 
coals  is  16  gaUons,  of  otber  things  30,  and  usually 
21  gallons;  at  Kingston  upon  Thames,  the  bashel 
contains  8^ ;  at  Nef? burj,  9  9  at  Wycorob  and  Rea* 
dingy  8f$  atStamford,  15  gallons.  Houghton,  CoU 
UcU  torn.  i.  n.  46*  p.  42. 

At  Paris,  the  buiihei  is  divided  into  a  half-bnsbels  \ 
the  half-boshel  into  2  quarts ;  the  quart  inta  2  half- 
quarts  \  the  half- quart  into  2  litrons  \  and  the  litnon 
into  2  half-litrons.  By  a  sentence  of  the  ]irovo8t  of 
the  merchants  of  Paris,  the  bushel  is  to  be  8  incbea 
2t  lines  high,  and  10  inches  in  diameter  ^  the  quart 
4  inches  9  lines  high,  and  6  inches  9  iinee  wide  \  the 
half-quart  4  inches  3  lines  high,  and  5  inches  diame* 
ter :  the  litron  3}  inches  bigh,  and  3  inches  10  linea 
^  in  diameter.  Three  busbeh  make  a  minot,  6  a  mine, 
12  a  septier,  and  144  a  maid.  In  other  parts  of  France 
the  bushel  varies  :  i  ^^  bushels  of  Amboise  and  Toora 
make  the  Paris  septier.  Twenty  bushels  of  Avignon 
make  3  Paris  septiers.  Twenty  bushels  of  Blois  make 
I  Paris  septier.  Two  bushels  of  Bonrdeauk  make  i 
Paris  septier.  Thirty-two  bushels  ef  Rochel  make  19 
Paris  septiers.  Oats  are  measured  in  a  double  propor- 
tion to  other  grains  y  so  that  24  bushels  of  oats  mako 
a  septier,  and  248  a  muid.  The  bushel  of  oats  is  di- 
vided into  5  picotins,  the  picotin  into  2  half-quarts,  or 
4  litrons.  For  salt,  4  bushels  make  a  minot,  and  6  a 
septier.  For  coals,  8  bushels  make  a  minot,  16  a  mine, 
and  3  20  a  muid.  For  lime,  3  bushels  make  a  minot, 
and  48  minots  a  muid.  Such  were  the  measures  by 
bushel  before  the  revolution :  for  the  changes  diat  have 
since  taken  place,  see  Measure  and  Weight. 

BUSIRIS,  xnAndetit  Geography^  a  city  of  the  Low« 
er  Egypt,  to  the  south  of  Leontopolis,  on  tlmt  branch 
of  the  Nile  called  Busiriticus  ^  buiU  by  Busirta,  noted 
for  his  cruelty,  and  slain  by  Hercules,  (Ovid,  Virgil, 
Diodorus  Siculus).  Strabo  denies  such  a  tyrant  ever 
existed  \  Isocrates  has  written  his  panegyric.  In  this 
city  there  stood  a  grand  temple  of  Isis,  which  gave  it 
the  appellation  of  tlie  city  of  Isis.  It  was  disstroyed  on 
a  revolt  by  Dioclesian. 

BUSIRITICUS  Flutius,  in  AncietU  Geographf^ 
that  branch  of  the  Nile  which  empties  itself  at  the 
mouth  called  Ostinm  Pathmeticom,  or  Phatniticom, 
(Ptolemy)  \  also  a  part  according  to  an  ancient  map 
at  the  Ostium  Mindesium  \  this  river,  or  branch,  di- 
viding itself  at  Diospolis  into  two  branches  \  called 
Busiriticus,  from  the  city  of  Busiris,  which  stood  on 
its  left  or  west  branch.  It  is  the  second  branch  of  the 
Nile,  reckoning  from  the  east. 

BusiRmcuM  Nomof^  in  Andna  Geograpkjf^  a  prefec- 
ture, or  division  of  the  Lower  Egypt  %  so  called  from 
the  city  Bnsiris,  THerodotus,  Pliny,  Ptolemy). 

BUSITIS,  in  Ancient  Geography^  a  district  of  Ara- 
bia Deserta}  so  called  from  Bus,  or  Buz,  Nahor^s 
second  son  \  the  country  of  Elibo,  the  fourth  interlo- 
cutor in  Job  \  called  Bu%etes^  by  the  Septuagint. 

BUSKIN,  a  kind  of  shoe,  somewhat  in  manner  of 
a  boot,  and  adapted  to  either  foot,  and  worn  by  either 
sex.  This  part  of  dress,  covering  both  the  foot  and 
mid-leg,  was  tied  underneath  the  ^kaee  \  it  was  very 
rich  and  fine,  and  principally  used  on  the  stage  by  ac- 
tors in  tragedy.  It  was  of  a  quadrangular  form  \  and 
Ibe  sole  was  so  thick,  aatfaat,  by  means  diereof,  men 
of  the  olCnary  stature  migbt  bo  raised  to  tiM  pitch  and 


clevatloli  of  the  heroes  they  pel-sooated.     The  colour     Bu>Kin 
was  generally  purple  on  the  stage  j  herein  it  was  dis-         H 
ttngoisbed  from  the  seek  worn  in  comedy,  that  being  Buiiuarii. 
only  a  lo^  common  shoe.     The  buskin  seems  to  have 
been  worn  not  only  by  actors  but  by  girls,  to  raise 
their  height  \  travellers  and  hunters  also  made  use  of  it, 
to  defend  themselves  from  the  mire.     In  jclassic  au- 
thors, we  frequently  find  the  buskin  used  to  signify 
tragedy  itself,  in  regard  it  was  a  mark  of  tragedy  on 
the  stage.     It  was  also  to  be  ondenrtood  fsr  a  lofty 
strain  or  high  style. 

BUSS,  in  maritime  affairs,  a  small  sea  vessel,  used 
by  us  and  the  Dutch  in  the  herring- fishery,  commonly 
from  48  to  60  tons  burden,  and  soaietimes  more :  a 
buss  has  two  small  sheds  or  cabins,  one  at  the  prow 
and  the  other  at  the  stem  ;  that  at  the  prow  serves  for  a 
kitchen.  Every  buss  has  a  master,  an  assistant,  a  mate, 
and  seamen  in. proportion  to  the  vessers  size;  the 
Blaster  commands  in  chief,  and  without  his  express  or- 
ders the  nets  cannot  be  cast  or  taken  up;  the  as- 
sistant has  the  command  after  him  \  and  the  mate  next, 
whose  business  is  to  see  the  seamen  manage  their  rig- 
ging in  a  proper  manner,  to  mind  those  who  draw  in 
their  nets,  and  those  who  kill,  gut,  and  cure  the  her- 
rings as  they  are  taken  out  of  Uie  sea :  the  seamen 
generally  engage  for  a  whole  voyage  in  the  lump.  The 
provisions  which  they  take  on  board  the  busses,  consist 
commonly  in  biscuit,  oatmeal,  and  dried  or  salt  fish  : 
the  erew  being  content  for  the  rest  with  what  firtsk 
fish  tbvy  catch.    See  Fisheries, 

BUST,  or  BuSTO,  in  Sculpture^  denotes  the  figure 
or  portrait  of  a  person  in  relievo,  showing  only  the 
head,  shoulders,  and  stomach,  the  arms  being  lopped 
off :  ordinarily  placed  on  a  pedestal  or  console. 

I»  speaking  of  an  antique,  we  say  the  head  is  roarbloi 
and  the  bust  porphyry,  or  bronze,  that  is,  the  stomach 
and  shoulders.  Felibien  observes,  that  tboogh  in  paint- 
ing, one  may  say  a  figure  appears  in  bnsto,  yet  it  is  not 
properly  called  a  bust^  that  word  being  confined  to 
things  in  relievo. 

The  buM  is  the  saine  with  what  the  Latins  called 
Herma^  from  the  Greek  Hermes,  Meroary,  the  image 
of  that  god  being  frequently  represented  in  this  manner 
amongst  the  Athenians. 

Bust  is  also  used,  especially  by  the  Italians,  for  the 
trunk  of  a  human  body,  from  tne  nepk  to  the  hips. 

BusTA  GaUica^  Was  a  place  in  ancient  Rome,  wherein 
the  bones  of  the  Gauls,  who  first  took  the  city,  and  were 
slain  by  Camillus,  were  deposited.     It  differed  from 

BusTA  Galhnmij  a  place  on  the  Apennines,  thus 
called  by  reason  of  many  thousands  of  Gauls  killed 
there  by  Fabios» 

BUSTARD.  See  Oris,  OnHiTHOioct  Inde». 
BUSTUARIiE  MoECHJE,  according  to  some,  wo- 
men that  were  hired  to  accompany  the  funeral  and  la- 
ment the  loss  of  the  deceased  ^  but  others  are  of  opi- 
nion, tiiat  tliey  were  rather  the  more  common  prosti- 
tutes, that  stood  among  the  tombs,  graves,  and  other 
snob  lonely  places. 

BUSTUARII,  in  Roman  antiquity,  gladiators  who 
foBght  about  the  bnstum  or  fwseral  pile  of  a  person  of 
distinction,  that  the  blood  which  was  spilt  Might  serve 
aa  a  sacrilice  to  the  infentid  gAds,  and  nender  them 
wamrm  propkiow  to  tfafe  ttsneo  of  the  deceased.  This 
oostom  Was  itatrod«Bcd  M  tbo  roodi  lif  Ae  of ore  inhn- 
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BoitmarK  nao  one  of  sacrificing  cajitivet  at  the  boAloin,  or  on  tlia 

I.       tombs  of  warriors. 
*u!m?'       BUSTUM,  in  antiqoity,  denotes  a  pyramid  or  pile 
■      ^   *  '  #f  wood,  whereon  were  anciently  placed  the  bodies  of 
the  deceased,  in  order  to  be  burnt. 

The  Romans  borrowed  the  custom  of  bnming  their 
dead  from  the  Greeks.  The  deceased,  crowned  with 
towers,  and  dressed  in  his  richest  habits,  was  laid  on  the 
bostom.  Some  authors  soy,  it  was  only  called  Imstum 
after  the  burning,  quusi  bene  ushsm :  before  the  homing 
it  was  more  properly  called  pyra  ;  during  it  rogusf  and 
afterwards  itisium*  "When  the  body  was  only  hornt 
there,  and  buried  elsewhere,  the  place  was  not  proper- 
ly called  inutum^  but  u$irina^  or  ustrinum. 

BuarruM,  in  the  Campus  Martins,  was  a  stroctore 
thereon  the  emperor  Aagostus  first,  and  after  him  the 
bodies  of  bis  sneoessors,  were  burnt.  It  was  butit  of 
white  stone,  surrounded  with  an  iron  pallisade,  and 
planted  withinside  with  alder  trees. 

BuarruM  was  also  figuratively  applied  to  denote  any 
tomb.  Whence  those  phrases,  faccre  bu$tum^  viohre 
buMtum^  &c. 

BusTUM  of  an  A/tar^  was  the  hearth  or  plaoo  where 
the  fire  was  kindled. 

BUTCHER,  a  person  who  slaughters  eaUle  for  the 
use  of  the  table,  or  who  cuta  up  and  retails  the  same. 

Among  the  ancient  Romans,  there  were  three  kinds 
of  established  butchers,  whose  office  it  was  to  fomiah 
the  city  with  the  necessary  caUle,  and  to  take  care  of 
preparing  and  vending  their  flesh.  The  snarti  provid* 
ed  hogs }  the  pecoarii  or  boarii,  other  cattle,  espeeially 
oxen )  and  under  tliese  was  a  subordinate  class,  whose 
office  vaa  to  kill,  ealled  AmiV  and  carnifices. 

To  exercise  the  office  of  butcher  among  the  Jews 
with  dexterity,  was  ef  more  reputation  than  to  under- 
stand the  liberal  arts  and  sciences.  They  have  a  book 
oonoeming  shamUe-eoastitutioo ;  and  in  ease  of  any 
difficvdty,  they  applv  to  some  learned  rabbi  for  ndvice  .* 
nor  was  any  alloiim  te  practise  this  art,  without  a  !•• 
eense  in  form  ;  which  gave  the  man,  upon  evidence  of 
%m  abilities,  a  power  to  kill  meat,  and  others  to  eat 
what  he  killed  ^  provided  he  cmefully  rend  every  week 
for  one  year,  and  every  month  the  next  jrear,  and  oaoe 
a  quarter  doring  his  life,  the  constitution  above  nsen- 

tiooed. 

We  have  some  vei^  good  laws  for  the  better  legula* 
tion  and  piwenting  the  abuses  committed  by  botchers. 
A  batcher  that  sells  swine*s  flesh  measled,  or  dead  (^ 
the  mvrrain,  for  the  first  offence  shall  be  amerced  *,  ibr 
the  second,  have  the  pillory :  for  tlie  third,  be  im- 
prtsoned,  and  make  fine ;  and  for  the  fourth,  abjure  the 
town.  Bnt<iierB  not  selling  meat  at  reasonable  prices 
shall  forfeit  doable  the  value,  leviable  by  warrant  of  two 
josticcs  of  the  peace.  No  butcher  shall  kill  any  ficsh 
in  his  scalding-hoase,  or  within  the  walls  of  Londoo, 
on  pain  to  forfeit  for  every  ox  so  killed  xad.,  and  for 
every  other  beast  8d«,  to  be  divided  betwixt  the  king 
^nd  the  proseeotor. 

BuTCBKB-BML    See  Lanids,  Oekitholoot  In- 

.  BuTCBMB^Bfwm.    See  Busctis,  Botant  Indne. 

BuTCBMB'Idandf  in  the  East  Indies,  a  small  island 
aboQt  two  miles  brag  aod  scarce  one  broad.  It  has  its 
Miiie  firam  cattie  bmng  kept  there  far  the  use  of  Booh 


bay,  from  which  it  is  aboot  three  mites  distant.    It  has  Butcher. 
a  small  fort,  but  of  very  little  consequence.  liiand 

BUTE,  an  island  'lying  to  the  west  of  Scotland,  be-  R 
ing  separated  from  Cowal,  a  district  of  Argylesliire,  on-  Bp^»hire. 
ly  by  a  narrow  channel.  In  length  it  is  about  18  miles  *, 
the  broadest  part  from  east  to  west  is  about  five.  Part 
of  it  is  rocky  aod  barren  ;  but  from  the  middle  south- 
wards, the  ground  is  cultivated,  and  produces  pease, 
oats,  and  barley.  Here  is  a  quarry  of  red  stone,  which 
the  natives  have  used  in  building  a  fort  and  chapel  in 
the  neighbourhood  of  Rotfasay,  which  is  a  very  ancient 
royal  borough,  head  town  of  the  shire  of  Bote  and  Ar- 
ran }  but  very  thinly  peopled,  and  maintained  chiefly 
by  the  herring  fishery,  with  the  profits  of  which  aH  the 
rents  of  this  island  are  chiefly  paid.  On  the  north  side 
of  Rothsay,  are  the  ruins  of  an  ancient  fort,  with  its 
drawbridge,  chapel,  and  barracks.  Here  are  likewise 
the  remains  of  some  I>ani^  towers.  The  natives  are 
healthv  and  industrious,  speak  the  Erse  and  the  dia- 
loot  ot  the  Lowlands  indifferently,  and  process  the  Pro- 
testant religion.  The  island  is  divided  into  two  parislies, 
accommodated  with  foot  churches  j  and  belongs  chiefly 
to  the  earl  of  Bute,  who  possesses  an  elegant  seat  on 
the  east  side  of  the  island.  The  name  of  this  isle  has 
by  several  authors,  and  in  different  periods,  been  very 
differently  written,  as  Botei  Both^  Bothe^  Booi^  but 
now  generally  Bute*  Our  ancient  writers  suppose  that 
it  derived  its  name  from  a  cell  erected  therein  by  St 
Brendan,  an  Irish  abbot  who  flourished  in  the  6th  cen- 
tury, because  in  bis  language  such  a  cell  was  called 
Both.  It  is  however,  probable,  that  this  name  was  of 
great  antiquity,  since  we  find  it  denominated  Botis  by 
the  anonymous  geographer  of  Ravenna.  It  was  from 
very  early  timev  'part  of  the  patrimony  of  the  Stuarts : 
large-  possessions  in  it  were  granted  to  Sir  John  Stoart, 
son  of  RoSeit  II.  by  his  gloved  mistress  Elizabeth 
More  \  and  it  has  continued  in  that  line  to  the  present 
time. 

BUTESHIRE,  comprehends  the  islands  of  Bote, 
Arran,  the  greater  and  lesser  Cumbray,  and  Inch-maf^ 
noc.  This  shire  and  that  of  Caithness  send  a  member 
to  parliament  alternately.  The  earl  of  Bute  is  admi<^ 
ral  of  the  county,  by  coromisston  from  his  majesty  \  bat 
no  way  dependent  on  the  lord  high  admiral^  of  Scot- 
land :  so  that  if  any  maritime  case  occurs  within  this 
jurisdiction,  (even  crimes  of  as  high  a  nature  m  imir* 
der  or  piracy),  his  lordship,  by  virtue  of  bis  powers  as 
admiral,  is  sufficient  judge,  or  he  may  delegate  his  au- 
thority to  any  deputies. 

The  following  is  a  view  of  the  population  of  this 
county  at  two  different  periods,  taken  from  tke  Statis- 
history  of  Scotland. 
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Biii4r«.'      '"RFTEO,  ihe  ttMa}  tfame  i>f  a  speded  of  FAi^eiO. 

'  ByiE^LER,  Charles,  a  tmtiv^of  Wycomb  in  xh^ 
cotinty  6f  Buekff,  and  a  roastnr  of  arts  in  MagMM 
oollege,  Oxford,  pubKabed  a  b6ok  with  this  title':  ^^Th6 
principles  of  masie  rn  singiog  and  aetling;  with  the 
C\VofoId  use  thereof,  ecclesiastical  and  ctvil.*^  Qoarta, 
London  1636.  The  author  of  thin  book  waa  a  person 
of  ^ihgiifar  learning  and  ingenuity,  which  he  inhifltfested 
in  dundry  other  works  enumerated  by  Wood  in  the 
Atff^n:  Oxon.   Among  the  reftt  k  an  English  Gramtnar, 

r  pabiishcd  in  X655,  in  whieh  he  propoBca  a  oobeine  of 
regular  orthography,  and  makes  use  of  characters,  some 
borrowed  from  the  Saxon,  and  ethers  of  bii  own  in- 
vention, so  singnlar,  that  we  want  types  to  exhibit 
them  :  and  of  this  imagined  improvement  he  appears  to 
have  been  so  fond,  that  all  his  tracts  are  printed  in  like 
manner  with  his  grammar;  the  consequence  whereof 
lias  been  an  almost  general  disgnst  to  all  that  he  has 
written.  His  Principles  of  Music  is,  however,  a  very 
learned,  cnriom,  and  entertaining  hook  )  and,  by  the 
help  of  the  advertisement  from  the  printer  to  the  read- 
er, prefixed  to  it,  explaining  the  powers  of  the  several 

^-characters  made  use  of  by  him,  may  be  read  to  great 
advantage,  and  may  be  considered  a  jndieioos  supple* 
ment  to  Morley's  introduction. 

BcTLEE,  Samuel^  a  celebrated  poet,  was  the  ton 
of  a  reputable  Worcestershire  fanner,  and  was  bom 
in  1612.  He  passed  some  time  at  Cambridge,  but 
Was  never  matriculated  in  that  university.  Ketom- 
ittg  to  his  native  coontry,  he  lived  some  years  as  clerk 
to  a  jostice  of  peace ;  where  he  fonnd  somoient  time  to 
apply  himself  to  history,  poetry,  and  painting.  Being 
recommended  to  ElizabetJi  countess  of  Kent,  he  enjoy- 
ed in  her  house,  not  only  the  use  of  all  kinds  of  books, 
but  the  conversation  of  the  great  Mr  Selden,  who  often, 
employed  Bntler  to  write  letters,  and  translate  for 
him.  He  lived  also  some  time  with  Sir  Samoel  Lake, 
a  gentleman  «f  an  ancient  family  in  Bedfordshire,  and 
a  famous  commander  nnder  Oliver  Cromwell :  and  be 
is  supposed  at  this  time  to  have  wrote,  or  at  least  to 
baV^  planned,  hii  celebrated  Hudihra9\  and  under  that 
cliiitacter  to  hate  ridiculed  the  knight.  The  poen  it* 
self  fomishes  this  key  \  wherci^  in  the  first  canto,  Hn« 
dibrss  says, 

f^  *Tis  song,  there  is  a  valiant  Mamaluke 
.  •?  In  foreign  land  yclepM        —        — 
h  To  whom  we  oflt  have  been  comparM 

./,'.  For  person,  parts,  address,  and  beard.** 

» 

After  the  Restoration,  Mr  Butler  was  made  secretary 
to  the  earl  of  Carbory,  lord  president  of  Wales,  who 
appointed  binl  steward  of  Ludlow  castle,  when  the  couK 
was  nevited  there.  No  ene  was  a  more  generous  friend 
td^-bitti  fiian  the  eari  of  I>ovset  and  Middlesex,  to 
whom  it  was  owing  that  the  court  tasted  his  HuHbras* 
H«  had  pfocnbes  of  a  good  place  from  the  earl  of 
€liWeHdWS  but  they  weiv  never  accomplisheit  j  thoogb 
tb^  kinif  was  80  atntob  pleased  wifb  the  poem»  aa  often 
to^  quote  it  pleasantly  in  conversation.  It  is  indeed 
saidi  t6at  Cbavtes  ordered  him  the  sum  of  joool. : 
but  the  sum  btoiugr '  expressed  10  figures,  somebody 
thrmjli  Whotte  hands  the  ord«r  passed,  by  cutting  off 
a  c^fitr  redneed  it<  tfr  300I.  which,  thougb  It  paiftej 
tfe^^offices  without  fees,  prtved  not  sufficient  to  pay 


what  h»  Aesi  owe^f  «#  that  Bntler  was-  not  a  abiUing    Batlcr, 
the  better  for  the  king's  bounty.     He  died  in  x68o :  BuiIcrik** 
aiid  though  he  met  widi  many  disappointments.  Was  ^    '  v     ■ ' 
never  reduced  'to  any  thing  like  want,  nor  did  Jie  die 
in  debt.     Mr  Granger  observes,  tbat-Bntkr  **  stands 
without  rival  in  burlesque  poetry.   Hia  HudHRas  (taye 
he')  is  in  its  kind  almost  as  great  an  effort  of  gemue 
as  the  Paradise  Lost  itself.     It  abounds  with  uneom* 
men  learnings  new  rhymes,  and  original  thoughts.     Its 
images  are  truly  and  naturally  ridiculous.    There,  are 
many  strokes  of  temporary  satire,  and  soma  ckaraoteia 
and  allusions  which  cannot  be  discovered  at  ibis  dta- 
tuice  of  time.'* 

Butler,  Joseph^  late  bishop. of  Durham,  a  pre- 
late distinguished  by  his  pie^  and  learning,  was  the 
youngest  son  of  Mr  Tlionws  Butler,  a  xepntaUe  shop- 
keeper  at  Wantage  in  Berkshire,  wbeiv  be  was  born 
in  the  year  1692.  His  fa^er,  who  was  a  Presbyterian, 
observing  that  he  had  a  strong  inclination  to  muvingy 
after  his  being  at  a  graromar-Achool,  sent  him  to  an 
academy  in  Gloucestershire,  in  order  to  qualify  him  for 
a  dissenting  minister  \  and  while  there,  he  wrote  some 
remarks  on  Dr  Clarke's  first  sermon  at  Boyle's  lecture. 
Afterwards,  resolving  to  conform  to  the  established 
churcb)  he  studied  at  Oriel  college,  where  he  contract- 
ed an  intimate  friendship  with  Mr  Edward  Talbot,  son 
of  the  bishop  of  Durham;'  and  brother  to  tbe  lord  chan- 
cellor, who  laid  the  foundation  of  his  subsequent  ad- 
vancement. He  was  first  appointed  pneacher  at  the 
Bolls,  and  rector  of  Haoghton  and  Stanhope,  two  rich 
benefices  in  the  bishopric  of  Durham.  He  quitted  tbe 
Rolls  in  1 726  \  and  published  in  8vo,  a  volume  of  ser- 
mons, preached  at  tbe  chapel.  After  this  be  con- 
stantly resided  at  Stanhope,  in  the  regular  discbarge  of 
all  the  duties  of  his  office,  till  the  year  1733,  when  he 
was  called  to  attend  the  Lord  Chancellor  Talbot  as  bja 
chaplain,  who  gave  him  a  prebend  in  the  church  of 
Rochester.  In  the  year  1 736,  he  was  appointed  clerk 
of  the  closet  to  Queen  Caroline,  whom  be  attended 
every  day,  bv  her  majesty's  special  command,  finom 
seven  to  nine  in  the  evening.  In  1 738  he  was  appointed 
to  the  bishopric  of  Bristol  \  and  not  long  afterwards  to 
tbe  deanery  of  St  Pkul\  London.  He  now  resigned  bis 
living  of  Stanhope.  In  the  year  1 746,  he  was  made 
clerk  of  the  cloeet  to  the  kingj  and  in  1750^  was 
translated  to  Durham.  This  ncfa  preferment  he  en- 
joyed but  a 'short  time :  for  he  died  at  Bath,  June  x6» 
1752.  His  corpse  was  interred  in  tbe  cathedral  at 
Bristol ;  where  there  is  a  monument,  with  an  inscrip* 
tion,  erected  to  bis  memory.  He  died  a  bachelor. 
His  deep  learning  and  compreliensive  mind  appear  suf- 
ficiently in  his  writings,  particularly  in  that  excellent 
treatisa  entitled.  The  Anakgy  ofBctigiom^  mAurmlaad 
reveaUdj  to  the  Contiiiutum  and  Course  of  Nature^ 
published  In  8vo,  1736. 

Butler,  the  name  anciently  given  to  an  officer  in 
the  court  of  France,  being  the  same  as  the  grand  eoban^ 
son,  or  great  cupbearer  of  the  present  times* 

Butler,,  in  the  common  acceptation  of  tbe  word, 
is  an  officer  in  the  houses  of  princes  and  great  meUf 
whose  principal  business  is  to  look  after  the  wiae,  platey 
&e. 

BUTUEIRAOE  of  wiae^  is  •  duty  of  ae..iai  evergr 
tou  uf  wine  imported  by  mencbant  strangers.^,  being,  a 
composition. in  lieu  of  the  liberties  and  freedoms  grant- 

ed 
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t  cftUed  charUk  mereatorw* 
^"**^*  BuUtnge  iras  eriginaUy  the  Mily  costom  that  wm 
pmyabie  upon  the  M^ortatioD  of  winet,  aod  w^  takea 
attd  veoeiTed  by  virtue  of  the  regol  pierogfitMrey  for  the 
pmper  oae  of  the  .eroifo*  But  for  many  years  paaty 
there  having'  been  gnnted  by  parliameiit  sobsidiea  to 
the  king!  of  England,  and  the  duty  of  butlerage  not 
tepealedy  but  confirmed,  they  have  been  pleased  to 
giwnt  the  same  way  to  some  noUeroen*  who,  by  virtue 
of  tocli  grant,  are  to  enjoy  the  full  benefit  and  advan* 
tage  thereof,  and  may  canse  the  sane  to  be  collected 
in  the  same  manner  that  the  kings  themselves  were  for* 
roerly  went  to  do. 

BUTMENT.  Btttments  of  arches  are  the  same 
with  bottmses.  They  answer  to  what  the  Bomans  call 
MtMicoBf  the  Fnach  cukes  and  bmtees* 

BoTMZiiTa,  or  AkuimenU^  of  ii  bridge,  denote  the 
two  maasives  at  the  end  of  a  bridge,  whereby  the  two 
extreme  arcbet  are  sustained  and  joined  with  the  shoM 
en  ^her  side. 

BUTOMUS,  the  Flowzrikg-rush,  or  WnUr-gia^ 
dkle.    See  Botany  Index. 

BUTRINTO,  a  port-town  of  Epims,  or  Ganina,  in 
Torkey  in  Eorope,  situated  opposite  to  the  island  of 
'Corfu,  at  the  entrance  of  the  gulf  of  Venice.  E. 
Lony.  lo.  40.  N.  Lat.  39.  45. 

BUTT  is  used  for  a  vessel,  or  measure  of  wine,  con- 
taining two  hogsheads,  or  1 26  gallons  \  otherwise  call- 
ed/i^.  A  butt  of  cnrrasts  is  from  150a  to  aaoo 
ponnda  weight. 

Eum^  or  Buit'ends^  in  the  sea^langnage,  are  the 
(on  ends  of  all  planks  under  water,  as  they  rise,  and 
are  joined  one  end  to  another.— 'Butt-ends  in  great 
ships  are  most  carefnlly  bolted  }  for  if  any  one  of  them 
sbonld  spring  or  give  way,  the  leak  would  be  very 
dangerous  and  difficult  to  stop. 

Butts,  the  place  where  arobera  meet  with  their 
bows  and  arrows  to  shoot  at  a  mark,  which  is  called 
Kbootiog  at  the  iutU:  (See  Archery.)— >Aiso  butts 
are  the  short  pieces  of  land  in  arable  ridges  and  fur* 
rows. 

BUTTER,  a  Cat  unctuous  sohstance,  prepared  from 
milk  by  beating  or  churning. 

It  was  late  ere  the  Greeks  appear  to  have  bad  any 
notion  of  batter }  their  poets  make  no  mention  of  it, 
and  *M  yet  frequently  speaking  of  milk  and  cheese. 

The  Romans  used  butter  no  otherwise  than  as  n*me* 
dieine,  never  as  a  food. 

Aceoiding  to  Bookman,  the  invention  of  butter  be^ 
longs  nettber  to  the  Greeks  nor  the  Bomans.  The 
Imicr,  he  thinks,  derived  their  knowledge  of  butter 
from  the  Seythians,  the  Thracians,  and  Phqrgians  j  and 
the  latter  from  the  people  of  Germany. 

The  ancient  Christisns  of  Egypt  burnt  butter  in 
theif  lampa  instead  of  oil ;  and  in  the  Roman  churches, 
it  was  ancieotly  aUowed,  doriog  Cbrii^tmas  time,  to 
bum  hotter  iustead  of  oil,  on  account  of  the  great  con* 
sumption  of  it  otherwise. 

Bolter  is  the  fat,  oily,  and  inflammable  part  of  the 
mlMc.  Tliis  kind  of  oil  is  natnrally  distributed  through 
all  the  snbstanoe  of  the  milk  in  very  small  particlet, 
frhich  ate  interposed. betwixt  the  caseoua  and  serous 
farls,  amongst  which  it  is.snspendcd  by  a  slight  adhe* 
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sion,  bu4  without  beiiyg  dissolved.  |t  is  So  ihte^mp  4tfte 
in  which  oil  is  in  emulsions:  hence  tb^.same^ifhU^eitt- 
of  milk  and  emolsions ;  an4  hence,  by  rest^  fbe  jo^ly 
parts  separate  from  hotb  ibese  liquors  to  tbc^n^fiMe, 
and  form  a  oream.    See  £mu{4I0N*  , 

Wbenbptter  is  in  ti)e  state  of  qreara^  ,i^s  proper  pily 
parts  are  not  yet  saifficieiitlj  united  •  together  .|o  fprm 
a  horoogenejou3  nvi^*  Tliey  are  ^tUl  balf  separate4  by 
the  int^rpositiou  of  a /pretty  large  quai^tlty  of  serous 
and  caseotts  particles.  The  .bottf>r  is  completely  fbrm« 
ed  by  pnesaing  out- these  heterc|;eoeous  parts  by  meana 
of  continued  percutaiom  {t  tb^n  becomes  an  nniform 
soft  maa% 

Fresh  butter  wbieb  baa  undergone  no  change  has 
scarce  any  smell  ^  its  t/iiste  is  mild  and  agreeaUe  >  it 
melts  with  a  weak  beat,  aad  none  of  its  principles  mx9^ 
disengaged  by  the  heat  of  boiling  water.  These  prp^ 
perties  prove,  that  the  oily  jMurt  of  butter  is  of  the  na- 
ture of  the  fat,  fixed,  and  miid  oiU,  obtaiaed  froi|i  niany 
vegetable  aubstances  by  exp^ression.  See  Ojls^*— The 
half  fluid  consistence  of  butter,  as  of  most  other  con« 
crate  oily  matters^  is  thoogfat  to  be  owing  to  a  coAt. 
siderable  quantity  of  acid  united  with  the  oily  w^^ 
which  acid  is  so  weU  combined,,  that  it  is  not  percep- 
tible while  the  butter  ia  fresh  and  has  undergooi^  jgd 
change  j  but  when  it  grows  old,  and  undergoes  soqie 
kind  of  fermentation,  then  the  acid  is  disengaged  more 
and  mom  9  and  tbis  is  the  cause  that  butter^  like  oils 
of  the  same  kind,  becomes  rancid  by  age. 

Batter  is  constantly  used  in  food,  from  its  agreeable 
taste  :  but  to  be  wholesome,,  it  must  he  very  fresh  and 
free  from  rancidity,  and  also  not  fried  ojr  burnt  ^  other- 
wise its  acrid  and  even  caustic  acid,  being  disengaged, 
disordeis  digestion^  renders  it  diflicoll  and  painful,, ex« 
cites  acrid  eqspyrenmatic  belching^,  and  introducta 
much  aoffimony  into  the  blood.  Some  persons  bavet 
stomachs  so  delicate,  that  they  are  even  affected  witb 
these  inconveniences  by  fresh  batter  and  milk«  This 
obaervation  ia  also  applicable  to  oil,  fat,  chocolate^  and 
in  general  to  ail  oleaginons  matters. 

Fer  the  making  of  bitter,  see  Agjucui^turi;  J/iifr/ie. 

Tlie  trade  in  butter  is  very  considerable.  Sopsp 
compute  50^000  tons  annually  consumed  in  Ijondon. 
It  is  cbiedy  made,  within  40  miles  round,  tbe  city» 
Fifty  thousand  firkins  are  said  to  be  sent  yearly  from 
Cambridge  and  Suffolk  alone :  each  firkin  containing 
561bs.  Utoxeter,  in  Staffordshire,  is  a  market  famous 
for  good  butter,  insomuch  that  the  London  merchants 
have  established  a  factory,  there  for  that  article.  It  is 
bought  by  the  pot,  of  a  long  cjplindrical  fdrdi,  weighr 
tng  141b. 

Shower  ofBuTTMB.  Naturalists  speak  of  shofrefs 
and  dews  of  a  butyraceoua  sobstanoe.  In  1695^  fi^ 
fell  in  Ireland,  daring  tbe  winter  and  ensuing  springs 
a  thick  yeUtfW  dew,  which  bad  the  medieinal  properties 
of  batter. 

BuTTRA,  am9ng  cb^mistsp  a  name  g^ven  .tajs^^ 
preparatiowi,on  ai:c«unt  of  Iheir^censislence  zfsembyng 
thai  of  buttec  ^  an  b«tter  jol »nnti(ni|N^,  &c...  ^e  Chr- 

BuTTMJS'Bur*    See  .Ti7aaiM.Go,.BQXAVX  ie<ibr.  • 
BuTTMR'Milki  iLliemilkudiifib  reipms  4bfter.(iif  bol- 
ter is pfodu^dby churning^  Bf^teMaiikie^nflc^ipfAfvn 
eiGoelknt  fbtdf  in  thn  spring  n0pccially^«rtd  is.p(M[ti«i^ 
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Battel,   larlf  ffMmmeiiildl  in  bectto  fifTerf,    Some  make  cnidt 
mtik      of  biitter*iiiilk,  by  poortng  into  it  a  quantity  of  new 
0         miikbot. 

^'^1^°*'.       BuTTBB'f^on*      S«e  PlKGUICCJLA,  BoTANY  IndiH, 

BUTTERFLY,  the  English  name  of  a  nnmeroot 
geoQs  of  inseotf.    See  Papilio,  Entomology  IncUx* 
Butterfly 'Sheii.      See  Voutta,  Concholoct 
Ittdcm, 

Method  of  preserving  BuTTBitFLixs.  See  Ik8ECT8« 
Meikod  of  making  Pictures  ofBoTTEttrtits*  ^  Take 
butterflies  or  field  moths,  either  those  catched  abroad, 
or  such  as  are  taken  in  caterpillars  and  ouned  in  the 
bouse  till  they  be  flies  \  clip  off"  their  wings  very  close 
to  their  bodies,  and  lay  them  on  clean  paper,  in  the 
form  of  a  butterfly  when  flying  \  then  have  ready  pre- 
pared gum  arable  that  hath  been  some  time  dissolved  in 
water,  and  is  pretty  thick  j  if  you  put  a  drop  of  ox- 
gall  into  a  spoonful  of  thb,  it  will  be  better  for  the 
use  J  temper  them  well  with  your  finger,  and  spread  a 
little  of  it  on  a  piece  of  thin  white  paper,  big  enough 
to  take  both  sides  of  yonr  fly  \  when  it  begins  to  be 
clammy  under  your  finger,  the  paper  is  in  proper  order 
to  take  the  feathers  from  the  wings  of  the  fly  \  then 
lay  the  gummed  side  on  the  wings,  and  it  will  take 
them  op  :  then  double  your  paper  so  as  to  have  all  the 
inngs  between  the  paper  \  then  lay  it  on  a  table,  pres- 
sing it  close  with  your  fingers  \  and  yon  omy  rub  it 
gently  with  some  smooth  hard  thing  \  then  open  the  pa- 
per and  take  out  the  wings,  which  will  come  forth  trans- 
parent :  the  down  of  the  upper  and  under  side  of  the 
wings,  sticking  to  the  gummed  paper,  form  a  just  like- 
ness of  both  sides  of  the  wing  in  their  natural  shapes 
and  colours.    The  nicety  of  taking  off  flies  depends  on 
ft  just  degree  of  moisture  of  the  gororoed  paper :  Aw  if 
it  be  too  wet,  all  will  be  blotted  and  confused ;  and  if 
too  dry,  your  paper  will  stick  so  fiist  together,  that  it 
wiH  be  torn  in  separation.     When  you  have  opened 
your  gummed  papers,  and  they  are  dry,  you  most  draw 
the  bodies  from  the  natural  ones,  and  paint  them  in  wa* 
ter  colours :  you  mnst  take  paper  that  will  bear  ink 
very  well  for  this  use  ;  for  sinking  paper  will  separate 
with  the  rest,  and  spoil  all/* 

BUTTE RIS,  in  the  manege,  an  instrument  of  steel, 
fitted  to  a  wooden  handle,  wherewith  they  pare  the 
foot,  or  cot  off  the  hoof  of  a  horse. 

BUTTOCK  of  a  Ship,  is  that  part  of  her  which  is 
lier  breadth  right  astern,  firom  the  tack  upwards  \  and 
a  ship  19  said  to  have  a  broad  or  a  narrow  buttoek, 
according  as  she  is  built  broad  or  narrow  at  the  tmn- 
sum. 

BUTTON,  an  article  in  dress,  whose  form  and  use 
are  too  well  known  to  need  description.  They  are 
made  of  various  materials,  as  mohair,  ailk,  botse  hair, 
metal,  &c. 

.  Method  efm^mtg  commm  Buttons.  Common  but- 
tons are  generally  made  of  mohair ;  some  indeed  are 
made  of  silk,  and  others  of  thread  |  bnt  th«  latter  are 
4if  a  very  tnCerior  sorL  In  order  to  make  a  button, 
the  mohair  musl  be  pteviously  wound  oo  a  bobbin) 
and  the  mould  fixed  to  a  board  by  means  of  a  bodkift 
thrust  through  the  hole  in  the  middle  of  it.  This  being 
done,  the  workman  wfaps  the  mohair  round  the 
mould  ia  three,  four,  or  six  columns,  aooordisg  to  ikp 
•iHitton* 

HoruJunr  Buttons^    The  monlds  of  these  bnttoos 
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are  covered  with  a  kind  of  4tuff  composed  of  silk  and  Buttoni 
hair}  the  warp  being  belladine  silk,  and  tbe  ftboothotse  <  ■  \ 
hair.  This  stuff  is. wove  with  two  selvages,  in  the  same 
manner  and  in  the  same  loom  as  ribbands.  It  is  then 
cut  into  square  pieces  proportional  to  the  size  of  the 
button,  wrapped  round  the  moulds,  and  tbe  selvages 
stitched  together,  which  form  the  under  part  of  the 
button. 

Cieanmg  of  Buttoks.  A  bottoa  is  not  finished 
when  it  comes  from  the  maker's  hands  $  the  soperflnoos 
hair  and  hubs  of  silk  most  be  taken  off,  and  tbe  but- 
ton rendered  glossy  and  beautiful  before  it  can  be  sold. 
This  is  done  in  the  following  manner  :   A  quantity  of 


buttons  are  put  into  a  kind  of  iron  sieve,  called  by 
workmen  a  singeing  box*  Then  a  little  spirit  of  wine 
being  poured  into  a  kind  of  shallow  Iron  dish,  and  set 
on  fire,  the  workman  moves  and  shakes  the  singeing 
box,  containing  the  buttons,  briskly  over  the  flame  of 
tbe  spirit,  by  which  the  superfluous  hairs,  hubs  of  silk, 
&c.  are  burnt  ofi^  without  damaging  the  buttons. 
Great  care,  however,  must  be  taken  that  the  buttons 
in  the  singeing  box  be  kept  continually  in  motion^  for 
if  they  are  suffered  to  rest  over  tbe  flame,  they  will  im- 
mediately burn.  When  all  these  loose  hairs,  &c.  are 
burnt  off  by  the  flame  of  the  spirit,  the  buttons  are 
taken  out  of  the  singeing  box,  and  put,  with  a  proper 
quantity  of  the  crumbs  of  bread,  into  a  leather  bag, 
about  three  feet  long,  and  of  a  conical  shape ;  the  OMUth 
or  smaller  end  of  which  being  tied  up,  tbe  workman 
takes  one  of  the  ends  in  one  hand  and  the  other  in  the 
other,  and  shakes  the  hand  briskly  with  a  particular 
jerk.  This  operation  cleanses  the  buttons,  renders  them 
very  glossy,  and  fit  for  sale. 

Goid'-iwist  Buttons.  The  mould  of  these  buttons 
is  first  covered  in  the  same  manner  with  that  of  common 
buttons.  This  being  done,  the  whole  is  covered  with 
a  thin  plate  of  gold  or  silver,  and  then  wrought  over 
of  different  forms,  with  purple  and  gimp.  The  former 
is  a  kind  of  thread  composed  of  silk  and  gold  wire 
twisted  together }  and  the  latter,  capillary  tubes  of 
gold  or  silver,  about  the  tenth  of  an  inch  long.  These 
are  joined  together  by  means  of  a  fine  needle,  filled 
with  silk,  thrust  through  their  apertures,  in  the  same 
manner  as  beads  or  bugles. 

The  manner  ^'maiang  metal  Buttons.  The  metal 
with  which  the  moulds  are  intended  to  be  covered  is 
first  cast  into  small  ingots,  and  then  flatted  into  thin 
plates  or  leaves,  of  the  thickness  intended,  at  the  flat- 
ting mills }  after  which  it  is  cut  into  small  round  pieces 
proportionable  to  the  size  of  the  mould  they  are  intend- 
ed to  cover,  by  means  of  proper  pouches  on  a  Uock 
of  wood  covered  with  a  thick  plate  of  lead*  Each  piece 
of  netal  thus  cut  out  of  the  plate  is  reduced  into  the 
form  of  a  button,  by  beating  it  successively  in  several 
cavities,  or  concave  moulds,  of  a  spherical  form,  with 
a  convex  puncheon  of  iron,  always  beginning  with  the 
shallowest  cavity  of  the  mould,  and  proceeding  to  the 
deeper,  till  the  plate  has  acquired  the  intended  form  : 
and  the  better  to  manage  so  tliin  a  plate,  thev  form  tea« 
twelve,  and  sometimes  even  twenty-four,  to  the  cavities, 
or  concave  moulds,  at  once  \  often  nealing  tbe  metal 
during  the  operatioo,  to  make  it  more  ductile.  This 
plate  is  generally  called  by  workmen  ^  cap  rf  the 
button. 
The  form  being  thus  given  to  the  plates  or  caps, 
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Button,  they  strike  the  iittendcdt  impressimi  6n  the  coovex  side, 
by  means  of  a  similar  iron  poncheony  in  a  kind  of  moold 
engraven  en  creux^  either  by  the  hammer  or  the  pnw 
used  in  coining.  The  cavity  or  moald,  wherein  the 
impression  is  to  be  made,  is  of  a  diameter  aod  depth 
suitable  to  the  sort  of  button  intended  to  be  stmck  in 
it ;  each  kind  requiring  a  particular  mould.  Between 
the  puocheon  and  the  plate  is  placed  a  thin  piece  of 
leady  called  by  workmen  a  Mob^  which  greatly  contri* 
butes  to  the  taking  off  aH  the  strokes  of  the  engrav- 
ing ;  the  lead)  by  reason  of  its  softness,  etmly  giving 
way  to  the  parts  that  have  relievo,  and  as  easily  insino^ 
ating  itself  into  the  traces  or  indentures. 

The  plate  thus  prepared  makes  the  cap  or  shell  of 
the  button.  The  lower  part  is  formed  of  another  plate, 
in  the  same  manner,  but  much  flatter,  and  without  any 
impression.  To  the  farst  or  under  plate  is  soldered  a 
small  eye  made  of  wire,  by  which  the  batton  is  to  be 
fastened. 

The  two  plates  being*  thos  finished,  they  are  soldered 
together  with  soft  solder,  and  then  turned  in  a  lathe. 
Generally  indeed  they  use  a  wooden  mould,  instead  of 
the  under  plate  ;  and  in  order  to  fasten  it,  they  pass  a 
thread  or  gut  across,  through  the  middle  of  the  mould, 
and  fill  the  cavity  between  the  mould  and  the  cap  with 
cement,  in  order  to  render  the  button  firm  and  solid  ; 
for  the  cement  entering  all  the  cavities  formed  by  the 
relievo  of  the  other  side,  sustains  it,  prevents  its  flatten* 
ing,  and  preserves  its  bosse  or  design. 

BoTTOK,  in  the  manege.  Button  of  the  reins  of  n 
bridle,  is  a  ring  of  leather,  with  the  reins  passed  through 
it,  which  runs  all  along  the  length  of  the  reins.  To 
pot  a  horse  under  the  button,  is  when  a  horse  is  stop* 
ped  whhout  a  rider  upon  his  back,  the  reins  being  laid 
on  his  neck,  and  the  button  lowered  so  far  down  that 
the  reins  bring  in  the  faorse^s  head,  and  fix  it  to  the 
true  posture  or  carriage.  It  is  not  only  the  horses 
which  are  managed  in  the  hand  that  must  be  put  nnder 
the  button ;  for  the  same  method  must  be  taken  with 
such  horses  as  are  bied  between  two  ptHarv,  before  they 
are  backed. 

BuTTOH*9Foad.  See  CiiPHALAirrHDS,  Botakt 
Index. 

BuTTON*S'Bay^  the  name  of  the  noith  part  of  Hud- 
son's bay  in  North  America,  by  which  Sir  Thomas 
Button  attempted  to  find  out  a  north-west  passage  to 
the  East  Indies.  It  lies  between  So*'  and  100^  west 
longitude,  and  between  60^  and  66^  north  latitude. 

BvTTOV'Stone^  in  Natural  HittoPy^  a  kind  of  figured 
stone,  so  denominated  from  its  resembling  the  button 
of  a  garment.  Dr  Hook  gives  the  figure  of  three  sorts 
of  button-stones,  which  seem  to  have  been  nothing  else 
but  the  filling  op  of  three  several  sorts  of  shells.  They 
are  all  of  them  very  hard  flintd ;  and  have  this  in  com* 
mon,  that  they  consist  of  two  bodies,  which  seem  to 
have  been  the  fiiling  up  of  two  holes  or  vents  in  the 
shell.  Dr  Plot  describes  a  species  finely  striated  from 
tht  top,  after  the  manner  of  some  hair  buttons.  This 
name  18  also  given  to  a  peculiar  species  of  elate  found 
in  the  marquisate  of  Bareith,  in  k  mountain  called 
Fickteiberg ;  which  is  extremely  difierent  from  the 
common  sortii  of  slate,  in  that  it  runs  with  great  ease 
into  glase  in  five  or  ^ix  hours  time,  without  the  addi* 
tion  of  any  salt  or  other  foreign  substance,  to  promote 
it»  Titrilicatibnii  as  other  ttonea  require.  It  contains  in 


itself  all  the  principles  of  glass,  and  really  has  mixed  in 
its  stthstalHte  the  things  necessary  to  be  added  to  pro* 
mote  the  fusion  of  other  stony  bodies.  The  Swedes 
and  Germans  make  buttons  of  the  glass  produced  from 
iti  whkh  is  very  bkek  and  shining,  and  it  has  hence  its 
name  buttof^sione.  They  make  «everal  other  things  aU 
80  of  tins  glass,  as  the  handles  of  knives  and  the  like, 
and  send  a  large  quantity  of  it  unwrought  in  round 
cakes,  as  it  oools  from  the  fusion,  into  Holland. 

BUTTRESS,  a  kind  of  bntment  built  archwiae,  or 
a  mass  of  stone  or  brick,  serving  to  prop  or  support  the 
sides  of  a  building,  wall,  &o.  on  the  ontsidet  where  it  is 
either  very  high,  or  has  any  considerable  losid  to  sustain 
on  the  other  side,  as  a  bank  ef  earth,  &c.p^Buttresse8 
are  used  against  the  angles  of  steeples  and  other  hnild* 
ings  of  stone,  &c«  on  the  outside,  and  akmg  the  waUa 
of  such  buildings  as  have  great  and  heavy  roofs,  which 
would  be  subject  to  throst  the  Walls  out,  unless  very 
thick,  if  no  buttresses  were  placed  against  them.  They 
are  also  placed  for  a  support  and  botment  against  the 
feet  of  some  arches,  that  are  turned  across  great  halts 
in  old  palaces,  abbeys,  &c. 

BUTUS,  in  Ancient  Geography^  a  town  of  Lower 
^I^Pt,  on  the  west  side  of  die  inranob  of  the  Nile,  calU 
ed  Thermttthiacus  i  towards  the  mouth  called  Oitmm 
Sebennyiicnm :  in  this  town  stood  an  oraoic  of  Latona, 
(Strabo,  Herodotus).  Ptolemy  places  Butos  in  the 
Nemos  Phthenotes :  it  is  also  cidled  J9tr#o,  ^usj  (Hero* 
dotos,  Stephanus.)  It  had  temples  of  ApoUo  and 
Diana,  but  the  largest  was  that  of  Latoma,  where  the 
oracle  stood. 

BUTZ A  W,  a  town  of  Lower  Saxony,  in  Germany  \ 
it  stands  upon  the  river  Vamow,  on  the  road  firom 
Schwerin  to  Rostock,  lying  in  £•  Long.  13.  13.  N. 
Lat.  54.  50. 

BU  V£TT£,  or  BcuvnTK,  in  the  French  laws,  an 
established  place  in  every  court,  where  thn  kwyera 
and  eonnsellors  amy  rttire,  warm  themsdves,  and  take 
a  glass  of  wine  by  way  of  refreshment,  at  the  king^s 
charge.  There  is  one  for  each  iMwrt  of  parliament,, 
but  these  nre  only  for  persons  belonging  to  .that  body  } 
there  are  others  in  the  palate^  whither  other  persons 
also  resort. 

BUXENTUM,  (Livy,  Velleios,  Pt<demy,  Mchi^ 
Pliny)  }  Ptxus,  (Strabo,  Pliny)  $  a  town  of  Lneania, 
first  buih  by  the  peopfo  of  Meesina,  but  afterwards  de- 
serted, (Strabo).  A  Roman  ecAony  was  sent  thither, 
(Livy,  Velleios)  :  and  when  found  still  thin  of  inhnhi- 
tants,  n  new  colony  was  sent  by  a  decree  of  the  senate. 
Its  name  is  from  bumu^  the  box-tree,  growing  plenti- 
fully there.  Strabo  says,  the  name  Fyxms  includes  a 
promontory,  port,  and  river,  under  one.  New  PnHcae* 
kro^  in  the  Hither  Skincipato  of  Napica.  £.  Long.  1 5* 
40.  N,  Lat.  40.  20. 

BUXTON,  a  place  in  the  Peak  ef  DeHfyahire,  ce- 
lebrated for  its  medieinal  waters,  and  lying  in  W.  Long. 
o.  20.  N.  Lat.  53.  30. 

It  has  been  always  beKeved  by  our  antiquaries,  that 
the  Romans  were  ncq«minted  with  these  wells,  and  had 
frequented  them  much,  «s  there  is  «  military  way  stifl 
visible,  ealled  the  Bath^gate^  fiiHmi  Buegh  to.  this  plaoe. 
This  was  drifted  nbont  50  jtvn  ago,  s^en  Sir  ThouHSS 
DelviBs,  of  Cheshire^  in  memory  of  «  cuvs  be  reeaivtd 
here,  caused  an  arch  to  be  erected  \  in  diggiuff  (he 
fbondmioH  for-wbielii  they  came  to  th4  rsHaine  of  a 
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ttuiton.  tolid  and  nagoificeot  ttmcture  of  Roman  workman- 
ship }  and  in  other  places  of  the  neighbourfaood,  very 
capaoions  leaden  yessels,  and  other  Dtentils  of  Roman 
workmanship,  have  been  discovered.  Thesn  waters 
hare  always  been  reckoned  inferior  to  those  in  Somer- 
setshire J  hot  seem  nerer  to  have  been  totally  disused. 
They  are  mentioned  by  Leland^  as  well  known  200 
years  ago;  but  it  is  certain  they  were  brought  into 
greater  credit  by  Dr  Jones  in  1572,  and  by  Georgo 
earl  of  Shrewsbury,  who  erected  a  boildinff  over  the 
hath,  then  compowd  of  nine  springs.  This  building 
was  afterwards  pulled  down,  and  a  more  commodious 
one  erected  at  the  expence  of  the  earl  of  Devonshire. 
In  doing  this,  however,  the  ancient  register  of  cores 
drawn  up  by  the  bsth-warden,  or  physician  attending 
'  the  baths,  and  subscribed  by  the  hands  of  the  patients, 
was  lost. 

The  warm  waters  of  Buxton  are,  the  bath,  consist- 
ing of  nine  springs,  as  already  mentioned,  St  Ann's 
well,  and  St  Peter's,  or  Bingham  well.  St  Ann's  well 
rises  at  the  distance  of  somewhat  more  than  32  yards 
north-east  from  the  bath.  It  is  chiefly  supplied  from 
a  spring  on  the  north  side,  out  of  a  rock  of  black  lime- 
stone or  bastard  marble.  It  formerly  rose  into  a  stone 
bason,  shut  op  within  an  ancient  Roman  brick  wall,  a 
yard  square  within,  a  yard  high  on  three  sides,  and  open 
on  the  fourth.  But,  in  1709,  Sir  Thomas  Delves,  as 
already  mentioned,  erected  an  arch  over  it,  which  still 
continues.  It  is  12  feet  long,  and  as  many  broad,  set 
round  with  stone  steps  on  the  inside.  In  the  midst  of 
this  dome  the  water  now  springs  up  into  a  stone  bason 
two  feet  square.  St  Peter's  or  Bingham  well  rises  about 
20  yards  south-east  of  St  Ann's.  It  is  also  called 
LttghU  weli^  from  a  memorable  cure  received  from  it 
by  a  gentleman  of  that  name.  It  rises  out  of  a  black 
limestone,  in  a  very  dry  ground  ;  and  is  not  so  warm 
as  St  Ann's  well. 

From  the  great  resort  of  company  to  the  waters, 
this  place  has  grown  into  a  large  straggling  town, 
which  is  daily  increasing.  The  houses  are  chiefly,  or 
rather  solely,  built  for  the  reception  of  invalids  j  and 
many  of  them  are  not  only  commodious,  but  elegant. 
The  duke  of  Devonshire  has  lately  erected  a  most  mag- 
nificent building  in  the  form  of  a  crescent,  with  piazzas, 
under  which  the  company  walk  in  wet  or  cold  weather. 
It  is  divided  into  diflFerent  hotels,  shops,  &c.  with  a 
public  coflee-room,  and  a  very  elegant  room  for  assem- 
blies and  concerts. 

The  hot  water  resembles  that  of  Bristol.  It  has  a 
sweet  and  pleasant  taste.  It  contains  the  calcareous 
•artb,  together  with  a  small  quantity  of  sea  salt,  and 
an  inconsiderable  portion  of  a  purging  salt,  but  no 
iron  *can  be  discovered  in  it.  This  water  taken  in- 
wardly is  esteemed  good  in  the  diabetes }  in  bloody 
urine  \  in  the  bilious  cholic ;  in  loss  of  appetite,  and 
coldness  of  the  stomach.^  in  inward  bleedings ;  in  atro- 
phy ;  in  contraption  of  the  vessels  and  limbs,  especi- 
ally from  age  }  in  cramps  and  convulsions  j  in  the  dry 
asthma  without  a  fever  3  and  also  in  barrenness.  In- 
wardly and  outwardly,  it  is  said  to  be  good  in  rheu- 
matic and  scorbutic  complaints  j  in  the  gout ;  in  in- 
flammation of  the  liver  and  kidneys,  and  in*  consump- 
tions of  the  longs  ;  also  in  old  stanins  ;  in  hard  callous 
tumours ;  in  withered  and  contracted  iimbs  j  in  the 
itch,  scabs,  nodes,  chalky  swellings,  ring  worms,  and 
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other  similar  complaints.— Besides  the  hot  water,  there    BoKton. 
is  also  a  cold  chalybeate  water,  with  a  rough  irony 
taate :  It  resembles  the  Tunbridge  water  in  virtues. 

For  the  methods  of  composing  artificial  Bnxton  wa- 
ter, or  of  impregnating  the  original  water  with  a  greater 
quantity  of  its  own  gas  or  with  other  gases,  see  Wa- 
ters, MedianaL 

BoxTOK,  JetUdiakf  a  prodi|^  with  respect  to  skill 
in  numbers.  His  father,  William  Buxton,  was  school- 
master of  the  same  parish  where  he  was  horn  in  1704  : 
vet  Jedediah's  education  was  so  much  neglected,  that 
he  was  never  taught  to  write  j  and  with  respect  to  any^ 
other  knowledge  but  that  of  numbers,  seemed  always 
as  ignorant  as  a  boy  of  ten  years  of  age.  How  lie 
came  first  to  know  the  relative  proportions  of  numbers, 
and  their  progressive  denominations,  he  did  not  remem- 
ber J  but  to  this  he  applied  the  whole  force  of  his  mind, 
and  upon  this  his  attention  was  constsntly  fixed,  so  that 
he  frequently  took  no  cognizance  of  external  objects, 
and  when  he  did,  it  was  only  with  respect  to  their 
numbers.  If  any  space  of  time  was  mentioned,  be  would 
soon  after  say  it  was  so  many  minutes  ^  and  if  any 
distance  of  way,  he  would  assign  the  number  of  hair- 
breadths, without  any  question  being  asked,  or  any 
calculation  expected  by  the  company.  When  he  once 
understood  a  question,  he  began  to  work  with  amazing 
fiicility,  after  his  own  method,  without  the  use  of  a  pen, 
pencil,  or  chalk,  or  even  understanding  the  common 
rules  of  arithmetic  as  taught  in  the  schools.  He  would 
stride  over  a  piece  of  land  or  a  field,  and  tell  you  the 
contents  of  it  almost  as  exact  as  if  you  had  measured  it 
by  the  chain*  In  this  manner  he  measured  the  whole 
lordship  of  Elmton,  of  some  thousand  acres,  belonging 
to  Sir  John  Rhodes,  and  brought  him  the  contents,  not 
only  in  acres,  roods,  and  perches,  but  even  in  square 
inches.  After  this,  for  his  own  amusement,  he  reduced 
them  into  square  hair-breadths,  computing  48  to  each 
side  of  the  inch.  His  memory  was  so  great,  that  while 
resolving  a  question  he  could  leave  oflf,  and  resume  the 
operation  again  where  he  left  oflT  the  next  morning,  or 
at  a  week,  a  month,  or  at  several  months,  and  proceed 
regularly  till  it  was  completed.  His  memory  would 
doubtless  have  been  equally  retentive  with  respect  to 
other  objects,  if  he  had  attended  to  other  objects  with 
equal  diligence  }  but  his  perpetual  application  to  figures 
prevented  the  smallest  acquisition  of  any  other  know- 
ledge. He  was  sometimes  asked,  on  bis  return  from 
church,  whether  be  remembered  the  text,  or  any  part 
of  the  sermon  ^  but  it  never  appeared  that  he  brought 
away  one  sentence,  his  mind,  upon  a  closer  examination, 
being  found  to  have  been  busied,  even  during  divine 
service,  in  his  favourite  operation,  either  dividing  some 
time,  or  some  space,  into  the  smallest  known  parts,  or 
resolving  some  question  that  had  been  given  him  as  a 
test  of  his  abilities. 

This  extraordinary  person  living  in  laborious  pover- 
ty, his  life  was  uniform  and  obscure.  Time,  with  re- 
spect to  him,  changed  nothing  but  his  age  ;^  nor  did 
the  seasons  vary  his  employment,  except  that  in  winter 
he  used  a  flail,  and  in  summer  a  ling-hook.  In  the  year 
1754  he  came  to  London,  where  he  was  introduced 
to  the  Royal  Society,  who,  in  order  to  prove  4)is  abili- 
ties, asked  him  several  questions  in  arithmetic,  and  lie 
gave  them  such  satisfaction,  that  they  dismissed  him 
with  a  handsome  gratuity.  In  this  visit  to  the  metro- 
polis, 
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I  ^  wM.iiis  dMif}»tO)%ee  tbe  kiM  and  rpjriJ  familj)  but 
B«7UK*  they  bcibg Jiitt  r«iiy>y«4  toKcntingtoo^.  Jeded^h  was 
diMppoiotfd. .  Doriog  bU  residence  in  LondoOy  bft  was 
tajLea  to  aec.  Eiqg  Kcbard  XIL  pcrfonned  at  Branr- 
laoe  plajbouae ',  and  it  was  expected,  eitber  tbat  the 
novelty  and  tbe  splendour  of  the  show  would  bate  fixed 
Um  in  astooisboienty  or  k|»pt  bis  knaginatioain  a  oon- 
tinoal  bony  3  or  tbat  bis  passions  wouldy  in  some  de^ 
me,  have  been  touched  by  tbe  power  of  action,  if  be 
bad  not  perfectly  understood  tbe  dialogue.  But  Jede- 
diab^s  mind  was  employed  in  the  playhouse  just  as  it 
was  employed  in  every  other  plaqe.  During  the  dance, 
be  fixed  bis  attention  upon  tbe  number  of  steps  f  be 
declared,  after  a  fine  piece  of  music,  tbat  tbe  innume- 
rable sonnds  produced  by  tbe  instruments  bad  perplexed 
bim  beyond  measure)  and  he  attended  even  to  Mr 
Garrick,  only  to  count  tbe  words  tbat  be  uttered,  in 
which  be  said  be  perfectly  succeeded.  Jedediah  re- 
tamed  to  tbe  place  of  bis  birth,  where,  if  his  enjoy- 
ments were  few,  bis  wishes  did  not  seem  to  be  more* 
He  applied  to  bis  labour,  by  which  be  subsisted,  with 
cheerfulness  ^  be  regretted  nothing  tbat  be  left  behind 
bim  in  London ',  and  it  continued  to  be  bis  opinion, 
tbat  a  slice  of  rusty  bacon  afforded  the  most  delicious 
repast* 

jBUXTORF,  John,  a  learned  professor  of  Hebrew 
at  Basil,  who,  in  tbe  lytb  century,  acquired  tbe  highest 
tepntatioQ  for  bis  knowledge  of  the  Hebrew  and  Chal- 
ffeeiaaguages.  He  died  of  tbe  plague  at  Basil  in  1629, 
aged  65.  His  principal  works  are,  i.  A  small  but  ex- 
cellent Hebrew  grammar)  the  best  edition  of  which 
is  tbat  of  Leyden  in  X701,  revised  by  Leusden.  2*  A 
treasure  of  tbe  Hebrew  grammar*  3.  A  Hebrew  con« 
cordance,  and  several  Hebrew  lexicons.  4.  Institutto 
tmistolafiM  Htbrmca.  5.  De  abbretnaUtris  Hebraorum^ 

BuXTORF,  Tohn^  tbe  son  of  tbe  former,  and  a  learn- 
ed professor  of  tbe  Oriental  languages  at  Basil,  distin- 
guished bimyelf,  like  bis  fatheri  by  bis  knowledge  of 
ue  Hebrew  language,  and  bis  rabbinical  learning.  He 
died  in  Basil  in  1664,  aged  6^  jcats.  His  principal 
works  are,  i.  His  translation  of  tbe  Mare  I^evocJum^ 
mnd  tbe  Cbsn'.  2.  A  Cbaldee  and  Syriac  lexicon.  3. 
JLo  anticritic  Against  Cappel.  4.  A  treatise  on  the 
Hebrew  points  and  accents,  against  tbe  same  Cappeh 

BUXUS,  the  Box-tree,    See  Box  ant  Index. 

BUYING,  tbe  act  of  making  a  purchase,  or  of  ac- 
qoiring  tbe  property  of  a  thing  for  a  certain  price. 

Buying  stands  opposed  to  selling,  and  differs  from 
borrowing  or  hiring,  as  in  tbe  former  the  property  of 
tbe  thing  is  alienated  for  perpetuity,  which  in  the 
latter  it  is  not«  By  the  civil  law  persons  are  allowed 
to  boy  hope,  spem  precio  emere^  tbat  is,  to  purchase  the 
event  or  expectation  of  anj  thing ;  e.  gr.  the  fish  or 
birds  a  person  shall  catch,  or  tbe  money  he  shall  win  in 
gaming. 

Tliere  are  different  species  of  buying  in  use  among 
traders  ^  as,  buying  on  one^s  own  account,  opposed  to 
buying  on  commission  :  boying  for  ready  money,  which 
is  wl^n  the  purchaser  pays  in  actual  specie  on  tbe 
•pot  \  buying  on  credit,  or  for  a  time  certain,  is  when 
the  payment  is  not  to  be  presently  made,  but  in  lieu 
thereof  an  obligation  given  by  the  buyer  for  payment 
at  a  time  future  *,  buying  on  delivery,  is   when   tbe 
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gffo^  porcbaie^  up  only  to  be  deliriiiedAt  1^,^91^   Bo^nv 


tune  fntore. 

BiTjiNO  the  Refusal^  is  giving  money  for  tl^  right 
or  liberty  of  purcoasing  a  thing  at  f^  fixed  price  in  a 
certain  tune  to  come  ^  chiefly  used  in  dealing  for  ibaiea 
in  stock*  This  is  sometimes  imso  called,  by  a  oant  nsm^ 
buyingtlu  bear* 

BuYXVG  the  SmaOpo»i  is  an  appellaiion  given  to  a 
method  of  procuring  that  diseaie  b^  i^^iufratioa  simi^ 
lar  to  inocnlatipn  >  frequent  in  South  Wales^  where  it 
b»l  obtained  jtime  ont  of  mind*  It  U^  pf^foro^d  eitber 
by  rubbing  some  of  the  pttf  taken  out  of  a  postole  of 
a  variolous  person  on  tbe  skin,  or  by  making  a  punctnve 
in  tbe  skin  with  a  pin  dipped  in  such  pos. 

BUYS,  a  town  of  Oauphiny  in  Franot,  aitoated  oa 
the  borders  of  Provence.  £.  liong.  5.  20*  N.  LaL 
44.  25. 

BUZANCOIS,  a  small  town  of  Beuy  in  France, 
situated  on  tbe  borders  of  Touraine,  .in  £•  Long,  u 
29.  N.  Lat  46.  38. 

BUZBACH,  a  town  of  Germany,  in  Wester^via, 
and  the  county  of  Holmei^  on  tbe  confines  of  Haaau* 
£.  Long.  10.  51.  N.  Lat.  50.  22. 

BUZET,  a  small  town  of  France,  in  Languedoc, 
seated  on  tbe  river  Tome,  in  £•  Long.  i«  45.  M«  J-H- 

43-  47- 

BUZZABD,  tbe  name  of  several  species  of  tbe 

hawk  kind.    See  Falco,  Ornithology  Index^ 

BYBLUSi  in  Ancient  Geogntphff^  a  town  of  PhoB- 

nicia,  situated  between  Berytus  and  fiotrys  >  it  was  tbe 

royal  residence  of  (^inyras  ^  sacred  to  Adonis.     Pon^ 

pey  delivered  it  from  a  tyrant,  whom  he  caused  to  be 

beheaded.     It  stood  at  no  great  distance  from  the  sea, 

on  an  eminence  (Strabo)  \  near  it  ran  tbe  Adonis  into 

the  Mediterranean.     Now  in  ruins. 

ByCHOW,  a  small  town  of  Lithuania  in  Poland, 

situated  on  the  river  Nieper,  in  £.  Long.  30. 2.  N.  Lat* 

53-  il* 

BT-LAWS,  are  laws  made  obiter^  or  by  the  by  \  socb 

as  orders  and  constitutions  of  corporations  for  tbe  go- 
verning of  their  members,  of  court-kets,  and  courts 
baron,  commoners,  or  inhabitants  in  vills^  &c.  made 
by  common  assent,  for  the  good  of  those  ibat  mado 
them,  in  particular  cases  wbereunto  the  public  law 
doth  not  extend  \  so  that  they  bind  further  than  tbe 
common  or  statute  law  \  ^ilds  and  fraternities  of 
trades,  by  letters  patents  of  incorporation,  may  likewise 
make  by-laws  for  tbe  better  regulation  of  txade  among 
themselves  or  with  others.  In  Scotland  these  laws  are 
called  lavrs  of  birlaw  or  burlaw  :  which  are  made  by 
neighbours  elected  bj  common  consent  in  the  birhw^ 
courts^  wherein  knowledge  is  taken  of  complaints  be^* 
twixt  neighbour  and  neighbour  \  which  men  so  chosen 
are  judges  and  arbitrators,  and  styled  birlaw-men*  And 
birlawsi  according  to  Skene,  are  leges  rustioarufn^  laws 
made  by  husbandmen,  or  townships,  concerning  neigh* 
bourhood  among  them.  All  by-laws  are  to  be  reason- 
able, and  for  the  common  benefit,  not  private  advaa*. 
tage  of  particular  persons,  and  must  be.  agreeable  to 
the  public  laws  in  being. 

BTNG,  George,  Lord  Viscount  Tbrrin^ton,  was 
the  son  of  John  Byng,  Esq.  and  was  bom  in.  i66^» 
At  tbe  age  of  15,  be  went  volunteer  to  sea  with  the 
king^s  warrant.  His  early  engagement  in  this  course 
of  life  gave  him  little  opportunity  of  acquiring  leam« 
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Sjng.    ing  or  cultivating  the  polite  arts ;  bat  bj  hit  abtlities    numy  signal  servioes,  tbe  king  received  bim  ivitli  the 


and  act!  V  it  J  as  a  naval  commander,  he  furniabed  abun- 
dant matter  for  tbe  pens  of  others.  After  being  seve- 
ral times  advanced,  be  was  in  1702  raised  to  tbe  com- 
mand of  the  Nassau,  a  tbird  rate,  and  was  at  the 
taking  and  burning  the  French  fleet  at  Vigo  ',  and  the 
next  year  he  was  made  rear-admiral  of  the  red.  In 
1704  be  served  in  the  grand  fleet  sent  to  the  Medi- 
terranean under  Sir  Cloodesly  Shovel,  as  rear-admiral 
of  the  red  ;  and  it  was  he  who  commanded  the  squa- 
dron that  attacked,  cannonaded,  and  reduced  Gibral- 
tar. He  was  in  tbe  battle  of  Malaga,  which  followed 
soon  after  \  and  for  his  bebavionr  in  that  action  Queen 
Anne  conferred  on  him  the  honour  of  knighthood. 
In  1705,  in  about  two  months  lime,  he  took  I2  of  the 
enemies  largest  privateers,  with  the  Tbe t is,  a  French 
man  of  war  of  44  guns  ^  and  also  several  merchant 
ships,  most  of  them  richly  laden.  The  number  of  men 
taken  on  board  was  2070,  and  of  guns  334.  In  1718 
he  was  made  admiral  and  commander  in  chief  of  tbe 
fleet,  and  was  sent  with  a  squadron  into  the  Mediter- 
xanean  for  the  protection  of  Italy,  according  to  the 
obligation  England  was  under  by  treaty,  against  the 
invasion  of  the  Spaniards :  who  had  the  year  before 
surprised  Sardinia,  and  had  this  year  landed  an  army 
in  Sicily.  In  this  expedition  he  dispatched  Captain 
Walton  in  the  Canterbury  with  five  more  ships,  in  pur- 
suit of  six  Spanish  men  of  war,  with  galleys,  fire-ships, 
bomb- vessels,  and  store-ships,  who  separated  from  the 
main  fleet,  and  stood  in  for  the  Sicilian  shore.     The 


most  gracious  expressions  of  favour  and  satisfaction  ^ 
made  him  rear-admiral  of  England,  and  treasurer  of 
the  navy,  one  of  his  most  honourable  privy-council. 
Baron  Byng  of  Soutbill  in  the  connty  of'^  Bedford, 
Viscount  Torrington  in  Devonshire,  and  one  of  the 
knights  companions  of  the  Bath  upon  tbe  revival  of 
that  order.  In  1727,  George  11.  on  his  accession  to 
the  crown,  placed  lum  at  the  bead  of  bis  naval  afiairs, 
as  first  lord  commissioner  of  the  admiralty  j  in  which 
high  station  be  died  January  15.  1733,  in  the  70th 
year  of  his  age,  and  was  buried  at  Soutbill  in  Bedford- 
shire. 

Bykg,  tke  Honourable  George^  tbe  unhappy  son  of 
tbe  former,  was  bred  to  sea,  and  rose  to  the  rank  of 
admiral  of  the  blue.  He  gave  many  proofs  of  oourage  j 
hut,  was  at  last  shot,  upon  a  dubious  sentence,  for  ne- 
glect of  duty,  in  1757.     See  Britain. 

BYRLAW  or  Burlaw  Laws  in  Scotland.  See 
By-Laws. 

BYROM,  John,  an  ingenious  poet  of  Manchester, 
bom  in  1691.  His  first  poetical  eSsay  appeared  in  the 
Spectator,  No.  603,  beginning,  '*  My  time,  O  y« 
Muses,  was  happily  spent  j^'  which,  with  two  hurno* 
reus  lettcors  on  dreams,  are  to  be  found  in  the  eighth 
volume.  He  was  admitted  a  member  of  the  Royal 
Society  in  1724  ^  and  having  originally  entertained 
thoughts  of  practising  physic,  to  which  tbe  title  of  doc^ 
tor  is  incident,  that  was  the  appellation  by  which  be 
was  always  known  :  but  reducing  himself  to  narrow 


captain's  laconic  epistle  on  this  occasion  is  worthy  of    circnmstanccs  by  a  precipitate  marriage,  be  supported 
notice;  which  shewed  that  fightings  was  his  talent  as     * '       "*  *      -      •■  .■    •     ^      •.«        .     . 

well  as  his  admirars,  and  not  writing. 

•*  Sir, 
**  We  have  taken  and  destroyed  all  the  Spanish  ships 
and  vessels  which  were  upon  the  coast,  as  per  margin. 
Canterbury,  off  Syracuse,  I  am,  &c. 

August  16,  1 71 8.  G,  Walton." 

From  tbe  account  referred  to,  it  appeared  that  he  had 
taken  four  Spanish  men  of  war,  with  a  bomb- vessel 
and  a  ship  laden  with  arms :  and  burned  four,  with  a 
fire-ship  and  bomb- vessel.  The  king  made  the  admi- 
ral a  handsome  present,  and  sent  him  plenipotentiary 
powers  to  negotiate  with  the  princes  and  states  of  Italy 
as  there  should  be  occasion.  He  procured  the  empe^ 
ror's  troops  free  access  into  the  fortresses  that  still  held 
out  in  Sicily,  sailed  afterwards  to  Malta,  and  brought 
out  the  Sicilian  galleys,  and  a  ship  belonging  to  the 
Turkey  company.  Soon  after  he  received  a  gracious 
letter  from  the  emperor  Charles  VI.  written  with  his 
own  band,  accompanied  with  a  picture  of  his  imperial 
majesty,  set  round  with  very  large  diamonds,  as  a  mark 
of  the  grateful  sense  he  had  of  bis  services.  It  was  en- 
tirely owing  to  his  advice  and  assistance  that  the  Ger- 
mans retook  tbe  city  of  Messina  in  171Q1  and  destroy- 
ed the  ships  that  lay  in  the  bason  \  which  completed 
the  ruin  of  the  naval  power  of  Spain.  The  Spaniards 
being  much  distressed,  offered  to  quit  Sicily  j  but  tbe 
admiral  declared,  that  tbe  troops  should  never  be 
suffered  to  quit  the  island  till  the  king  of  Spain  had 
acceded  to  the  quadruple  alliance.  And  to  his  conduct 
it  was  entirely  owing  that  Sicily  was  subdued,  and  his 
Catholic  majesty  forced  to  accept  the  terms  prescribed 
bim  by  the  qnadruple  alliance.    Aftw  performing  so 


himself  by  teaching  a  new  method  of  writing  shorU 
hand,  of  his  own  invention  \  until  an  estate  devolveil 
to  him  by  the  death  of  an  elder  brother.  He  was  a 
man  of  lively  wit  j  of  which,  whenever  m  favoaraUe 
opportunity  tempted  bim  to  indulge  it,  be  gave  many 
humorous  specimens.  He  died  in  1763  ^  and  a  collec- 
tion of  his  miscellaneous  poems  was  printed  at  Man- 
chester, in  t  vols  8vo.  1773* 

BYRRHUS.    See  Entomology  Index. 

BYSSUS.     See  Botant  Index. 

Btssus,  or  Byssum^  a  fine  thready  matter  prodoeed 
in  India,  Egypt,  and  about  Elis  in  Achaia,  of  which 
the  richest  apparel  was  anciently  made,  especially  that 
worn  by  the  priests  both  Jewish  and  Egyptian.  Some 
interpreters  render  the  Greek  Bvrwf,  which  occurs 
both  in  the  Old  and  New  Testament,  hj  fine  linen* 
But  other  versions,  as  Calvin's,  and  tbe  Spanish  print- 
ed at  Venice  in  1556,  explain  the  word  by  $tik:  and 
yet  byssus  must  have  been  different .  from  our  silk,  as 
appears  from  a  multitude  of  ancient  writers,  and  parti* 
cularly  from  Jul.  Pollux.  M.  Simon,  who  renders  the 
word  by  fine  linen,  adds  a  note  to  explain  it  5  viz* 
"  that  there  was  a  fine  kind  of  linen  very  dear,  which 
the  great  lords  alone  wore  in  this  country  as  well  as  in 
Egypt.*'  This  account  agrees  perfectly  well  with  that 
given  by  Hesychius,  as  well  as  what  is  observed  by 
Bochart,  that  the  byssus  was  a  finer  kind  of  linen, 
which  was  frequently  dyed  of  a  purple  colour.  Some 
authors  will  have  the  byssus  to  be  the  same  with  our 
cotton  'y  others  take  it  for  the  hntim  asbettinum  ;  and 
others  for  tbe  lock  or  bunch  of  silky  hair  found  adhe- 
ring to  the  pinna  marina,  by  which  it  fastens  itself  to 
tbe  neighbouring  bodies.  Authors  usually  distinguish 
two  torts  of  byssos  \  that  of  Elis  i  and  that  of  Judsea, 
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Bytsus,  which  was  the  finest.  Of  this  latter  were  the  priestly 
BTzantiom.  ornaments  made.  Bonfrerius  notes,  that  there  must 
have  been  two  sorts  of  bjssus,  one  finer  than  ordinary, 
by  reason  there  are  two  Hebrew  words  used  in  Scripture 
to  denote  byssus  ^  one  of  which  is  always  used  in  speak- 
ing of  the  habit  of  the  priests,  and  the  other  of  that  of 
the  Levites. 

Byssus  Asbestinus,  a  species  of  asbestns  or  incom-, 
bustibleflax,  composed  of  fine  flexible  fibres,  parallel  to 
one  another.  It  is  found  plentifully  in  Sweden,  either 
white,  or  of  different  shades  of  green.  At  a  copper 
mine  in  Wcstmanland  it  forms  the  greatest  part  of 
the  yein  out  of  which  the  ore  is  dug  ;  and  by  the  heat 
of  the  furnace  which  melts  the  metal  is  changed  into 
a  pore  semitrans parent  slag  or  glass. 

BYZANTIUM^  an  ancient  city  of  Thrace,  situ- 
ated  on  the  Bosphorus.  It  was  founded,  according  to 
£usebius,  about  the  30th  Olympiad,  while  Tollos  Hos- 
tjlius  reigned  in  Rome.  But,  according  to  Diodorus 
Siculus,  the  foundations  of  this  metropolis  were  laid  in 
the  time  of  the  Argonauts,  by  one  Bysas,  who  then 
reigned  in  the  neighbouring  country,  and  from  whom 
the  city  was  called  By%antium,  This  Bysas,  accord- 
ing to  Eustathios,  arrived  in  Thrace  a  little  before  the 
Argonauts  came  into  those  seas,  and  settled  there  with 
a  colony  of  Megarenses.  Velleius  Paterculus  ascribes 
the  founding  of  Byzantium  to  the  Milesians,  and  Am- 
miaous  Marcellinus  to  the  inhabitants  of  Attica.  Some 
ancient  medals  of  Byzantium,  which  have  reached  our 
times,  bear  the  name  and  head  of  Bysas,  with  the  prow 
of  a  ship  on  the  reverse.  The  year  after  the  destruc- 
tion of  Jerusalem  by  Titus,  Byzantium  was  reduced 
to  the  form  of  a  Roman  province.  In  the  year  193 
this  city  took  part  with  Niger  against  Severus.  It 
was  strongly  garrisoned  by  Niger,  as  being  a  place  of 
the  utmost  importance.  It  was  soon  after  invested  by 
Severus  ;  and  as  he  was  universally  hated  on  account 
of  his  cruelty,  the  inhabitants  defended  themselves  with 
the  greatest  resolntion.  They  had  been  supplied  with 
a  great  number  of  warlike  machines,  most  of  them  in- 
vented and  built  by  Periscus,  a  native  of  Nicsea,  and 
thematest  engineer  of  his  age.  For  a  long  time  they 
ba£kd  all  the  attempts  of  the  assailants,  killed  great 
nombers  of  them,  crushed  such  as  approached  the  walls 
with  large  stones  j  and  when  stones  began  to  fail,  they 
used  the  statues  of  their  gods  and  heroes.  At  last  they 
were  obliged  to  submit,  through  famine,  after  having' 
been  reduced  to  the  necessity  of  devonring  one  another. 
The  conqueror  put  all  the  magistrates  and  soldiers  to 
the  sword  >  but  spared  the  engineer  Periscus.  Before 
this  siege,  Byzantium  was  the  greatest,  most  populous, 
and  wealthiest  city  of  Thrace.  It  was  surrounded  by 
walls  of  an  extraordinary  height  and  breadth  :  and  de- 
fended by  a  great  number  of  towers,  seven  of  which 
were  built  with  such  art,  that  the  least  noise  heard  in 
one  of  them  was  immediately  conveyed  to  all  the  rest. 
Severus,  however,  00  sooner  became  master  of  it,  than 
he  commanded  it  to  be  laid  in  ashes.  The  inhabitants 
were  stripped  of  all  their  effects,  publicly  sold  for  slaves, 
and  the  walls  levelled  with  the  ground.  But  by  the 
chronicle  of  Alexandria  we  are  informed,  that  sooii 
after  this  terrible  catastrophe,  Severus  himself  caused 
a  great  part  of  the  city  to  be  rebuilt,  calling  it  Antonia 


from  his  son  Caracalla,  who  assumed  the  surname  of  Uyzaniluin, 
Antoninus.  In  262,  the  tyrant  Galienus  wreaked  his  B«oTiu§. 
fury  on  the  inhabitants  of  Byzantium.  He  intended  ' 
to  besiege  it  ^  but  on  his  arrival  despaired  of  being  able 
to  make  himself  master  of  such  a  strong  place.  He  was 
admitted  the  next  day,  however,  into  the  city ;  and 
without  any  regard  to  the  terms  he  had  agreed  to, 
caused  the  soldiers  and  all  the  inhabitants  to  be  put  to 
the  sword.  Trebellius  Pollio  says,  that  not  a  single  per- 
son was  left  alive.  What  the  reason  was  for  such  an 
extraordinary  massacre,  we  are  nowhere  informed.  In 
the  wars  between  the  emperors  Licinius  and  Maximin 
the  city  of  Byzantium  was  obliged  to  submit  to  the 
latter,  but  was  soon  after  recovered  by  Licinius.  In 
the  year  323,  it  was  taken  from  Licinius  by  Constan- 
tine  the  Great,  who  in  330  enlarged  and  beautified 
it,  with  a  design  to  make  it  the  second,  if  not  the  first, 
city  in  the  Roman  empire.  He  began  with  extending 
the  walls  of  the  ancient  city  from  sea  to  sea  \  and  while 
some  of  the  workmen  were  busied  in  rearing  them, 
others  were  employed  in  raising  within  them  a  great 
number  of  stately  buildings,  and  among  others  a  palace 
no  way  inferior  in  magnificence  and  extent  to  that  of 
Rome.  He  built  a  capitcl  and  amphitheatre,  made  a 
circus  maxiraus,  several  forums,  porticoes,  and  public 
baths.     He  divided  the  whole  city  into  14  regions,  and 

f  ranted  the  inhabitants  many  privileges  and  immunities, 
ly  this  means  Byzantium  became  one  of  the  most  flou- 
rishing and  populous  cities  of  the  empire.  Vast  num- 
bers of  people  flocked  thither  from  PoBtus,  Thrace, 
and  Asia,  Constantine  having,  by  a  law,  enacted  this 
year  (330),  decreed,  that  such  as  had  lands  in  those 
countries  should  not  be  at  liberty  to  dispose  of  them, 
nor  even  leave  them  to  their  proper  heirs  at  their  death, 
unless  they  bad  a  house  in  this  new  city.  But  how- 
ever desirous  the  emperor  was  that  his  city  should  be 
filled  with  people,  he  did  not  care  that  it  should  be  in- 
habited by  any  but  Christians.  He  therefore  caused 
all  the  idols  to  be  pulled  down,  and  all  their  churches 
consecrated  to  the  true  God.  He  built  besides  an  in- 
credible number  of  churches,  and  caused  crosses  to  be 
erected  in  all  the  squares  and  public  places.  Most  of 
the  buildings  being  finished,  it  was  solemnly  dedicated 
to  the  Virgin  Mary,  according  to  Cedrenus,  but  ac- 
cording to  Eusebius,  to  the  God  of  Martyrs.  At  the 
same  time  Bjzantium  was  equalled  to  Rome.  The 
same  rights,  immunities,  and  privileges,  were  granted 
to  its  inhabitants,  as  to  those  of  the  metropolis.  He 
established  a  senate  and  other  magistrates,  with  a  power 
and  authority  equal  to  those  of  old  Rome.  He  took  up 
his  residence  in  the  new  city  \  and  changed  its  name  to 
Constantinople. 

BZOVIUS,  Abraham,  one  of  the  roost  celebrated 
writers  in  the  1 7th  century,  with  respect  to  the  asto- 
nishing number  of  pieces  composed  by  him.  His  chief 
work  IS  the  continuation  of  Baronios's  Annals.  He  was 
a  native  of  Poland,  and  a  Dominican  friar.  Upon  his 
coming  to  Rome,  he  was  received  with  open  arms  by 
tlie  Pope,  and  had  an  apartment  assigned  htm  in  the 
Vatican.  He  merited  that  reception,  for  he  has  imi- 
tated Baronius  to  admiration,  in  his  design  of  making 
all  things  conspire  to  the  despotic  power  and  glory  of 
the  Papal  see.    He  died  in  1630,  aged  70. 

£a  C. 
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CTHE  third  letter^  and  seeond  consooant,  of  the 
5  alphabet,  is  pronounced  like  k  before  tbe  vowels 
Oy  0,  and  u  ;  and  like  s^  before  r,  i ,  and  y.  C  is  formed, 
according  to  Scaliger,  from  the  m  of  the  Greeks,  by  re- 
trenching tbe  stem  or  upright  line  ;  though  others  de- 
rive it  from  the  a  of  the  Hebrews,  which  has  in  effect 
tbe  saprie  form  \  allowing  only  for  this,  that  the  He- 
brews reading  backwards,  and  the  Latins,  &c«  for- 
wards, each  have  turned  the  letter  their  own  way. 
However  the  C  not  being  the  same  as  to  sound  with 
tbe  Hebrew  €apA^  and  it  being  certain  the  Romans  did 
Bot  borrow  their  letters  immediately  from  the  He- 
brews or  other  orientals,  but  from  the  Greeks,  the  de- 
livation  from  tbe  Greek  s,  is  the  more  probable.  Add| 
that  F.  Montfaucon,  in  hisPalsBOgraphia,  gives  us  some 
forms  of  the  Greek  »,  which  come  very  near  to  that  of 
our  C :  thus,  for  instance,  c:  and  Suidas  calls  the  C  the 
Boman  kappa.  The  second  sound  of  C  resembles  that 
of  tbe  Greek  S  :  and  many  instances  occur  of  ancient 
inscriptions,  in  which  £  has  the  same  form  with  our  C. 
All  grammarians  agree,  that  the  Romans  pronounced 
iheir  Q  like  our  C,  and  their  C  like  our  K«  F.  Ma- 
billon  adds,  that  Charles  the  Great  was  the  first  who 
wrote  his  name  with  a  C  ^  whereas  all  bis  predecessors 
^  the  same  name  wrote  it  with  a  K  $  and  the  same 
difference  is  observed  in  their  coins. 

As  an  abbreviature,  C  stands  for  Caius,  Carolos, 
Caesar,  condemnor  &c.  and  CC  for  cmuutibus* 

As  a  numeral,  C  signifies  lOO,  CC  200,  &c. 

C,  in  MusiCf  placed  after  the  cleff,  intimates  that 
llhe  music  is  in  common  time,  which  is  either  quick  or 
slow,  as  it  is  joined  with  allegro,  or  adagio  j  if  alone, 
it  is  usually  adagio.  If  the  C  be  crossed  or  turned,  the 
first  requires  tbe  air  to  be  plajed  quick,  and  the  last 
very  quick. 

CAABA,  or  Caabah,  properly  signifies  a  square 
stone  building :  but  is  particularly  applied  by  the  Ma- 
hometans to  the  temple  at  Mecca,  built,  as  they  pre- 
tend, by  Abraham  and  Isbmael  his  son. 

Before  the  time  of  Alahomet,  this  temple  was  a 
place  of  worship  for  the  idolatrous  Arabs,  and  is  said 
to  have  eoutained  no  less  than  560  different  images, 
equalling  in  nomber  the  days  of  the  Arabian  year. 
They  were  all  destroyed  by  Mahomet,  who  sanctified 
the  Caaba,  and  appointed  it  to  be  the  chief  place  of 
worship  for  all  true  believers..  The  temple  is  in  length 
from  north  to  south  about  24  cubits ;  its  breadth  from 
east  to  west,  is  23,  and  its  height  27.  The  door, 
which  is  on  the  east,  side,  stands  about  four  cubits  from 
the  ground  ;.  the  flbor  being  level  with  tbe  bottom  of 
the  door.  In  tbe  comer  next  *}ua  door  is  the  hhck  stone^ 
80  much^celebrated  among  the  Mahomet«ns.  On  the 
north  side  of  the  Caaba,  within  a  semicircular  enclo- 
sure 50  oobils  long,  lies  the  white  sUme^  said  to  be  tbe 
sepulchre  o£  Ishroa^l,.  whieh  receives  the  rain  water 
from  the  Caabft  by  a  spout  formerly  of  wood,  but  now 
1^  gold.  The  black  stone,  according  to  the  Mahbme- 
Iaqv,  i|m  bnmght  dovuTrom  heaven  by  Gabriel  Attha 


creation  of  the  world,  and  was  mrigioally  of  a  white  co-  Caaba, 
iour  \  bat  contracted  the  blackness  that  now  appears  » 
on  it  from  the  goilt  of  those  sins  committed  by  tbe 
sons  of  men.  It  is  set  in  silver,  and  fixed  in  the  south- 
east comer  of  the  Caaba,  looking  towards  Basra,  about 
seven  spans  from  tbe  ground.  This  stone,  upon  which 
there  is  the  figure  of  a  human  head,  is  held  in  the 
highest  estimation  among  the  Arabs  \  all  the  pilgrims 
kissing  it  with  great  devotion,  and  some  even  calling 
it  the  right  hand  of  God.  Its  blackness,  which  is  only 
superficial,  is  probably  owing  to  the  kisses  and  touches 
of  so  many  people.  AAer  the  Karnatians  had  taken 
Mecca,  they  carried  away  this  precious  stone,  and 
could  by  no  means  be  prevailed  upon  to  restore  it^ 
but  finding  at  last  that  they  were  unable  to  prevent  the 
concourse  of  pilgrims  to  Mecca,  they  sent  it  back  of 
their  own  accord,  after  having  kept  it^22  years. 

The  double  roof  of  the  Caaba  is  supported  within  by 
three  octagonal  pillars  of  aloes  wood  \  between  which, 
on  a  bar  of  iron,  hang  some  silver  lamps.  The  ootside 
is  covered  with  rich  black  damask,  adorned  with  an 
embroidered  band  of  gold,  which  is  changed  every 
year,  and  was  formerly  sent  by  tbe  caliphs,  afterwards 
bv  the  sultans  of  Fgypt,  and  is  now  provided'  by  the 
lurkish  emperors.  The  Caaba,  at  some  distance,  is 
almost  surrounded  by  a  circular  enclosure  of  pillars, 
joined  towards  the  bottom  by  a  low  ballustrade,  and 
towards  the  top  by  bars  of  silver.  Just  without  this 
inner  enclosure,  on  the  south,  north,  and  west  sides  of 
the  Caaba,  are  three  buildings,  which  are  the  orato- 
ries or  places  where  three  of  the  orthodox  sects  as- 
semble to  perform  their  devotions.  Towards  the  soath- 
east  stands  an  edifice  which  covers  the  well  Zemzero^ 
the  treasury,  and  the  cupola  of  Al  Abbas.  Formerly 
there  was  another  cupola,  that  went  under  the  name* 
of  the  hemicycle  or  cupola  of  Judea ;  but  whether  or 
not  any  remains  of  that  are  now  to  be  seen,  is  unknown  ; 
nor  is  it  easy  to  obtain  information  in  this  respect,  all 
Christians  being  denied  access  to  this  holy  place.  At 
a  small  distance  from  the  Caaba,  on  the  east  side,  is 
the  station  w  place  of  Abraham  \  where  is  another  stone 
much  respected  by  the  Mahometans  \  and  where  they 
pretend  to  shew  the  footstep  of  the  patriarch,  telling 
us  he  stood  on  it  when  he  built  the  Caaba.  Here  the 
fourth  sect  of  Arabs,  vi%.  that  of  Al  Shsfei,  assembia 
for  religious  purposes. 

The  square  colonnade,  or  great  piazza,  which  at  a 
considerable  distance  encloses  these  buildings,,  consists, 
according  to  Al  Jannabi,  of  488  pillars,  and'  has  no 
less  than  38  gates.  Mr  Sale  compares  this  piazza  to 
that  of  the  Royal  Exchange  at  London,  but  allows  it 
to  be  much  larger.  It  is  covered  with  small  domes  or 
cupolas,  from  the  fonr  comers  of  which  rise  as-  many 
minarets  or  steeples,  with  double  galleries,  and  adorn- 
ed with  gilded  spires  and  crescents  afber  the  Turkish 
manner,  as  are  also  the  cnpolas  which  cover  tbe  piazza 
and-  other  buildings.  Between  the  columns  of  both 
eaoloforpa  bng  a  peat  anmber.  of  lamfs,  which  are 
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CiuhA     coQttantly  lighted  mt  night.    The  first  fonndation  of 

Sthis  second  encloeare  was  laid  by  Omar,  the  second 
via^  caliph,  who  baiH  no  more  than  a  low  wall^Uo  prevent 
the  eoart  of  the  Caaba  from  being  encroached  upon  by 
private  buildings }  but  by  the  liberality  of  succeeding 
princes  the  whole  has  been  raised  to  thkl  state  of  mag- 
nificence in  which  it  appears  at  present. 

This  temple  enjoys  the  privilege  of  an  asylum  for 
all  sorts  of  criminals :  but  it  is  most  remarkable  for 
the  pilgrimages  made  to  it  by  the  devout  Mussulmans, 
who  pay  so  great  a  veneration  to  it,  that  they  believe 
a  single  sight  of  its  sacred  walls,  without  any  particu- 
lar act  of  devotioui  is  as  meritorious  in  the  sight  of 
God,  as  the  most  careful  discharge  of  one's  duty,  for 
the  space  of  a  whole  year,  in  any  other  temple. 

CAAMINI,  in  Botany^  a  name  given  by  the  Spa- 
niards and  others  to  the  finest  sort  of  Paraguayan 
tea*  It  is  the  leaf  of  %  shrub  which  grows  on  the 
mountains  of  Maracaya,  and  is  used  in  Chili  and  Peru 
ms  the  tea  b  with  us.  The  mountains  where  this 
throb  grows  natnrally  are  far  from  the  inhabited  parts 
of  Paraguay :  but  the  people  of  the  place  know  so  well 
the  value  and  use  of  it,  that  they  constantly  furnish 
themselves  with  great  quantities  of  it  from  the  spot. 
They  used  to  go  out  on  these  expeditions  many  thou- 
■anda.  together  ;  leaving  their  country,  in  the  mean  time, 
exposed  to  the  insults  of  their  enemies,  and  many  of 
themselves  perishing  by  fatigue.  To  avoid  these  in- 
conveniences, they  have  of  late  planted  these  trees  about 
their  habitations  ^  but  the  leaves  of  these  cultivated 
ones  have  not  the  fine  flavour  of  those  that  grow 
wild.  The  king  of  Spain  has  permitted  the  Indians 
of  Paraguay  to  bring  to  the  town  of  Saintfoy  12,000 
mrohes  of  the  leaves  of  this  tree  every  year,  but  they 
are  not  able  to  procure  so  much  of  the  wild  leaves  an- 
naally:  about  half  the  quantity  is  the  utmost  they 
Ining  of  this :  the  other  half  is  made  up  of  the  leaves 
of  the  trees  in  their  own  plantations  j  and  this  sells  at 
m.  lower  price,  and  is  called  pabos.  The  arobe  is  about 
25  pounds  weight :  the  general  price  is  four  piastres  ^ 
mod  the  money  is  always  divided  equally  among  the 
people  of  the  colony, 

CAANA,  or  Kaava,  a  town  in  Upper  Egypt, 
seated  on  the  eastern  bank  of  tlie  river  Nile,  from 
whence  they  carry  cora  and  pulse  for  the  supply  of 
Mecca  in  Arabia.    £.  Long.  32.  23.  N.  LaL  24.  30. 

Here  are  several  monuments  of  antiquity  yet  remain- 
ingv  adorned  with  hieroglyphics. 

CAB,  a  Hebrew  dry  measure,  being  the  sixth  part 
of  a  seah  or  satum,  and  the  i8th  part  of  an  ephah.  A 
cab  contained  2^-  pints  of  our  corn-measure :  a  quarter 
cab  was  the  measure  of  dove's  dung,  or  more  .properly 
a  sort  of  chick-pease  called  by  this  name,  which  was 
sold  at  Samaria,  during  the  siege  of  that  city,  for  five 
shekels, 

CABAL,  an  apt  name  currently  given  to  the  infa- 
mous ministry  of  Charles  II.  composed  of  five  persons, 
Clifibrd,  Ashley,  Buckingham,  Arlington,  and  Lau- 
derdale ;  the  first  letters  of  whose  names,  in  this  or- 
der, furnished  the  appellation  by  which  they  were  dis- 
tinguished. 

CABALI8T,  in  French  commerce,  a  factor  or  per- 
son who  is  csoncemed  in  managing  the  trade  of  another, 

CABALLABIA,  in  middle-age  writers,  lands  held 
h|  tho  toBore  of  fomishing  a.  honeiiia9  with  suitable 


equipage  in  time  of  war, 'or  when  the  lord  bad  occasiOD  Caballaria 
for  him. 

CABALLEROS,  or  Cavalleros,  are  Spanish 
wools,  of  which  there  is  a  pretty  considerable  trade  at 
Bayonne  in  France, 

CABALLINE,  denotes  something  belonging  to 
horses  ^  thus  cabal! ine  aloes  is  so  called,  firom  its  being 
chiefly  used  for  purging  horses  i  and  common  brim* 
stone  is  called  sulphur  cabaliinum^  for  a  like  reason* 

CABALLINUM,  in  Ancient  Gei^raphy^  a  town  of 
,the  ^dui  in  Gallia  Celtica  \  now  Ckalons  sur  Saone. 

CAB ALLINUS,  in  Ancient  Geography^  a  very  clear 
fountain  in  Mount  Helicon  in  Boeotia  \  called  Hip" 
pocrene  by  the  Greeks,  because  opened  by  Pegasus  on 
striking  the  rock  with  his  hoof,  and  hence  called  Pe* 
gasiust 

CAB ALLIO,  or  Cabellio,  in  Ancient  Geography^ 
a  town  of  the  Cavares  in  Gallia  Narbonensis,  situated 
00  the  Druentia.  One  of  the  Latin  colonies,  in  the 
Notitise  called  Civitas  CabeUicorum,  Now  CavaHlon 
in  Provence, 

CABANIS,  P.  J.  G.  a  celebrated  French  medical 
writer.     See  Supflement. 

CABBAGE,  in  Botany.  See  Brassica;  and  A* 
GRICULTURE  Index. 

CdBBAQE'Tree^ax  True  CdSBAos-Palm.  See  Areca, 
BoTAKT  Index. 

Cabbage-bark  Tree.  See  G£offr.£a,  Botakt 
Index. 

CABBALA,  according  to  the  Hebrew  style,  has 
a  very  distinct  signification  from  that  wherein  we  un- 
derstand it  in  our  language.  The  Hebrew  cabbala 
signifies  tradition  \  and  the  rabbins,  who  are  called  cab^ 
baiiste^  study  principally  tbe  combination  of  particular 
words,  letters,  and  numbers,  and  by  this  means  pretend- 
to  discover  what  is  to  come,  and  to  see  clearly  into  the 
sense  of  many  diflScolt  passages  of  Scrfpture,  There 
are  no  sure  principles  of  this  knowledge,  but  it  depends 
upon  some  particular  traditions  of  the  ancients)  for 
which  reason  it  is  termed  cabbala. 

The  cabbalists  have  abundance  of  names  which  they 
call  sacred;  these  they  make  use  of  in  invoking  of 
spirits,  and  imagine  they  receive  great  light  from  them. 
They  tell  oS|  that  the  secrets  of  the  Cabbala  were  dis* 
covered  to  Moses  on  Mount  Sihai }  and  that  these  have 
been  delivered  to  them  down  from  father  to  son,  with- 
out interruption,  and  without  any  use  of  letters  ^  for 
to  write  them  down,  is  what  they  are  by  no  means 
permitted  to  do.  This  is  likewise  termed  the  oral  law^ 
because  it  passed  from  father  to  son,  in  order  to  dis- 
tinguish it  from  the  written  laws. 

There  is  another  cabbala,  called  artificial^  which 
consists  in  searching  for  abstruse  and  mysterious  signi- 
fications of  a  word  in  Scripture,  from  whence  they  bor- 
row certain  explanations,  by  combining  the  fetters 
which  compose  it  1  this  cabbala  is  divided  into  three 
kinds,' the  g<*matric,  the  notaricou,  and  the  temura  or 
theraura.  The  first  whereof  consists  in  taking  the 
letters  of  a  Hebrew  word  for  ciphers  or  arithmetical 
numbers,  and  explaining  every  word  by  the  arithmeti- 
cal value  of  the  letters  whereof  it  is  composed.  Tbe 
second  sort  of  cabbala,  called  notariconj  consists  in  tak- 
ing every  particular  letter  of  a  word  •  for  an  entire 
diction  ^  and  the  third,  called  themuroj  i.  e,  change, 
consists  in^  making  different  tiansp^Itions  or  changes 
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CiibbaU    of  letters,  placing  one  for  the  otber,  or  one  before  the 

P        other. 

^  Cabidos.  ^      Among  the  Christians,   likewise,  a  certain  sort  of 

'         magic  is,  by  mistake,  called  cabbala ;  which  consists 

in  using  improperly  certain  passages  of  Scripture  for 

magic  operations,  or  in  forming  magic  characters  or 

figures  with  stars  and  talismans. 

Some  visionaries  among  the  Jews  believe,  that  Jesns 
Christ  wrought  his  miracles  by  virtue  of  the  mysteries 
of  the  cabbala. 

CABBA.LISTS,  the  Jewish  doctors  who  profess  the 
study  of  the  cabbala. 

In  the  opinion  of  these  men,  there  is  not  a  word, 
letter,  or  accent  in  the  law,  without  some,  mystery  in 
it.  The  Jews  are  divided  into  two  general  sects  ;  the 
Karaites,  lyho  refuse  to  receive  either  tradition  or  the 
talmud,  or  any  thing  but  the  pure  texts  of  Scripture  \ 
and  the  rabbmists,  or  talmudists,  who,  besides  this, 
receive  the  traditions  of  the  ancients,  and  follow  the 
talmud. 

The  latter  are  again  divided  into  two  other  sects ; 
pure  rabbjiiists,  who  explain  the  Scripture  in  its  natu- 
ral sense,  by  grammar,  history,  and  tradition  \  and 
cabbalists,  who,  to  discover  hidden  mystical  senses, 
which  they  suppose  God  to  have  couched  therein, 
make  use  of  the  cabbala,  and  the  mystical  methods 
above  mentioned. 

CABECA,  or  Cabess,  a  name  given  to  the  finest 
silks  in  the  East  Indies,  as  those  from  15  to  20  per 
cent,  inferior  to  them  are  called  barina.  The  Indian 
workmen  endeavour  to  pass  them  off  one  with  the 
other  *,  for  which  reason,  the  more  experienced  Euro- 
pean merchants  take  care  to  open  the  bales,  and  to 
examine  all  the  skaines  one  after  another.  The  Dutch 
distinguish  two  sorts  of  cabecas  \  namely,  the  moor  ca« 
beca,  and  the  common  cabeca.  The  former  is  sold  at 
Amsterdam  for  about  21?  schellingben  Flemish,  and 
the  other  for  about  187. 

Cabeca  de  Vide^  a  small  sea  port  town  of  Alentejo, 
in  Portugal,  with  good  walls,  and  a  strong  castle. 
W.  Long.  6.  43.  N.  Lat.  39.  o. 

CABENDA,  a  sea  port  of  Congo,  in  Africa,  situ- 
ated in  E.  Long.  I2.  2.  S.  Lat.  4.  5. 

CABES,  or'GAB£S«  a  town  of  Africa  in  the  king- 
dom of  Tunis,  seated  on  a  river  near  the  golf  of  the 
same  name.     £.  Long.  10.  35.  N.  Lat.  33.  40. 

CABEZZO,  a  province  of  the  kingdom  of  Angola, 
in  Africa  J  having  Oacco  oa  the  north,  Lubolo  on  the 
south,  the  Coanzo  on  the  north-east,  and  the  Reinba 
on  the  south-west.  It  is  populous,  and  well  stored 
with  cattle,  &c.  and  hath  a  mine  of  iron  on  a  moun- 
tain, from  thence  called  the  iron  mountain^  which  yields 
great  quantities  of  that  metal  \  and  this  the  Portuguese 
have  taught  the  natives  to  manufacture.  This  pro- 
vince is  watered  by  a  river  called  Bio  Longo^  and  other 
small  rivulets,  lakes,  &c.  Tlie  trees  here  are  vastly 
large ;  and  they  have  one  sort  not  unlike  our  apple  trees, 
the  bark  of  which  being  slashed  with  a  knife,  yields 
an  odoriferous  resin  of  the  colour  and  consistency  of 
wax,  and  very  medicinal  in  its  nature,  only  a  little  too 
hot  for  Europeans,  unless  qualified  by  some  cooling 
drug. 

CABIDOS,  or  Cavidos,  a  long  measure  used  at 
Goa,  and  other  places  of  the  East  Indies  belonging  to 


.the  Portuguese,  to  measure  stuffs,  linens,  &c.  and  equal    Cabidos 
to  ^ths  of  the  Paris  ell.  II 

CABIN,  a  room  or  apartment  in  a  ship  where  any   Cabinet, 
of  the  officers  usually  reside.     There  are  many  of  these         ' 
in  a  large  ship ;  the  principal  of  which  is  designed  for 
the  captain  or  commander.     In  ships  of  the  line  this 
chamber  is  furnished  with  an  open  gallery  in  the  ship's 
stern,  as  also  a  little  gallery  on  each  quarter.     The  ' 
apartments  where  the  inferior  officers  or  common  sail- 
ors sleep  and  mess  are  usually  called  BiKTHS  \  which 
see. 

The  bed  places  built  up  for  the  sailors  at  the  ship'^i 
side  in  merchantmen  are  also  called  cabins. 

CABINDA,  the  chief  port  of  the  kingdom  of  An- 
goy  in  Loango  in  Africa.  It  is  situated  at  the  mouth 
of  a  river  of  the  same  name,  about  five  leagues  north  of 
Cape  Palmerino,  on  the  north  side  of  the  mouth  of  the 
river  Zaire.  The  bay  is  very  commodious  for  trade, 
wooding  and  watering. 

CABINET,  the  most  retired  place  in  the  finest  part 
of  a  building,  set  apart  for  writing,  studying,  or  pre- 
serving any  thing  that  is  precious. 

A  complete  apartment  consists  of  a  hall,  anti- 
chamber,  chamber,  and  cabinet,  with  a  gallery  on 
one  side.  Hence  we  say,  a  cabinet  of  paintings,  curio- 
sities, &c. 

Cabinet  also  denotes  a  piece  of  joiners  workman- 
ship, being  a  kind  of  press  or  chest,  with  several  doors 
and  drawers. 

There  are  common  cabinets  of  oak  or  of  chesnot 
varnished,  cabinets  of  China  and  Japan,  cabinets  of 
inlaid-work,  and  some  of  ebony,  or  the  like  scarce  and 
precious  woods.  Formerly  the  Dutch  and  German 
cabinets  were  much  esteemed  in  France  \  but  are  now  ' 
quite  out  of  date,  as  well  as  the  cabinets  of  ebony 
which  came  from  Venice. 

Cabinet  is  also  used  in  speaking  of  the  more  select 
and  secret  councils  of  a  prince  or  administration.  Thus 
we  say,  the  secrets,  the  intrigues  of  the  cabinet.  To 
avoid  the  inconveniencies  of  a  numerous  council,  the 
policy  of  Italy  and  practice  of  France  first  introduced 
cabinet  councils.  King  Charles  I.  is  charged  with 
first  establishing  this  usage  in  England.  Besides  his 
privy  council,  that  prince  erected  a  kind  of  cabinet 
council,,  or  junto,  under  the  denomination  of  a  council 
of  state ;  composed  of  Archbishop  Laud,  the  earl  of 
Strafford,  and  Lord  Collington,  with  the  secretaries  of 
state.  Yet  some  pretend  to  find  the  substance  of  a 
cabinet  council  of  much  greater  antiquity,  and  even 
allowed  by  parliament,  which  anciently  settled  a  quorum 
of  persons  most  confided  in,  without  whose  presence 
no  arduous  matter  was  to  be  determined  :  giving  them 
power  to  act  without  consulting  the  rest  of  the  council. 
As  long  since  as  the  28th  of  Henry  HI.  a  charter  pass- 
ed in  affirmance  of  the  ancient  rights  of  the  kingdom ; 
which  provided,  that  four  great  men,  chosen  by  com- 
mon consent,  who  were  to  be  conservators  of  the  king- 
dom, among  other  things,  should  see  to  the  disposing 
of  moneys  given  by  parliament,  and  appropriated  to 
particular  uses  ;  and  parliaments  were  to  be  summoned 
as  they  should  advise.  But  even  of  these  four,  any  two 
made  a  quorum :  and  generally  the  6hief  justice  of 
England  and  chancellor  were  of  the  number  of  the  con- 
servators.   Matth.  Par.  28.  Henry  IH.    In  the  first 
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Cabt««t  of  Henry  VL  tbe  parliament  provideiy  that  tbe  quorum 
for  tbe  priTj  council  be  siic,  or  four  at  least  ^  and  that 
in  all  weighty  considerations^  the  dukes  of  Bedford  and 
Gloucester,  tbe  king^s  uncles,  should  be  present ',  which 
seems  to  be  erecting  a  cabinet  by  law. 

CABIRI,  a  term  in  the  theology  of  the  ancient 
Pagans,  signifying  great  and  powerful  gods }  being 
A  name  given  to  the  gods  of  Samothracia.  They 
were  also  worshipped  in  other  parts  of  Greece,  as 
Lemnos  and  Thebes,  where  the  Cabiria  were  celebra- 
ted in  honour  of  them  :  these  gods  are  said  to  be  in 
number  four,  viz.  Axieros,  Axiocersa,  Axiocersus,  and 
Casmilos. 

CABIRIA,  festivals  in  honour  of  the  Cabiri,  cele- 
brated in  Thebes  and  Lemnos,  but  especially  in  Samo- 
thracia, an  island  consecrated  to  the  Cabiri.  All  who 
were  initiated  into  the  mysteries  of  these  gods  were 
thought  to  be  secured  thereby  from  storms  at  sea,  and 
all  other  dangers.  The  ceremony  of  initiation  was  per- 
formed by  placing  the  candidate,  crowned  with  olive 
branches,  and  girded  about  the  loins  with  a  purple 
ribband,  on  a  kind  of  throne,  about  which  the  priests 
wid  persons  before  initiated  danced. 

CABLE,  a  thick,  large,  strong  rope,  commonly  of 
liemp,  which  serves  to  keep  a  ship  at  anchor. 

There  is  no  merchant  ship,  however  weak,  but  has 
«i  least  three  cables  }  namely,  the  chief  cable,  or  cable 
of  the  sheet  anchor,  a  common  cable,  and  a  smaller 
one. 

CaUe  is  also  said  of  ropes,  which  serve  to  raise  heavy 
loads,  by  the  help  of  cranes,  pulleys,  and  other  engines. 
The  name  of  cable  is  usually  given  to  such  as  are,  at 
least,  three  inches  in  circumference  i  those  that  are  less 
are  only  called  ropeSj  of  different  names,  according  to 
their  use. 

Every  cable,  of  whatsoever  thickness  it  be,  is  com- 
posed of  three  strands ;  every  strand  of  three  ropes ) 
and  every  rope  of  three  twists :  the  twist  is  made  of 
OMre  or  less  threads,  according  as  the  cable  is  to  be 
thicker  or  thinner. 

In  the  mannfactore  of  cables,  after  the  ropes  are 
made,  they  use  sticks,  which  they  pass  first  between 
the  ropes  of  which  they  make  the  strands,  and  after- 
wards between  the  strands  of  which  they  make  the 
cable,  to  the  end  that  tbey-  may  all  twist  the  better, 
and  be  more  regularly  wound  together ;  and  also,  to 
prevent  them  from  entwining  or  entangling,  they  hang, 
at  the  end  of  each  strand  and  of  each  rope,  a  weight  of 
lead  or  of  stone. 

The  number  of  threads  each  cable  is  composed  of  is 
always  proportioned  to  its  length  and  thickness ;  and  it 
IB  by  this  number  of  threads  that  its  weight  and  value 
are  ascertained :  thus,  a  cable  of  three  inches  circum- 
ference, or  one  inch  diameter,  ought  to  consist  of  48 
ordinary  threads,  and  to  weigh  192  pounds  j  and  on 
this  foundation  is  calculated  the  following  table,  very 
useful  for  all  people  engaged  in  marine  commerce,  who 
fit  out  merchantmen  for  their  own  account,  or  freight 
them  for  the  aocoont  of  others* 
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A  taUe  of  the  number  of  threads  and  we^rht  of  cables 
of  different  cuvumferences* 

CiremuCi  Threads.  Weight. 

3  inches.  48  19a  pounds. 

4  77  308 
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Threadt, 

5  inches. 

I3t 

6 

238 

7 

8 

3" 

9 

393 

10 

485 

II 

598 

12 

699 

13 

821 

14 

9J2 

15 

1093 

16 

1244 

\l 

1404 

»574 

19   ' 

1754 

20 

1943 

B 


Weight. 

484  pounds* 
696 

9S^ 
1244 

1572 

1940 

2392 

2796 

3284 
3808 

437  a 
4976 

5616 

62^ 

7016 

7772 


S/ieet' Anchor  CablEj  is  the  greatest  cable  belonging 
to  a  ship. 

Stream  Cable^  a  .hawser  or  rope,  something  smaller 
than  the  bowers,  and  used  to  moor  the  ship  .in  a  river 
or  haven,  sheltered  from  the  wind  and  sea,  &c. 

Serve  or  Plate  the  Cable^  is  to  bind  it  about  with 
ropes,  clouts,  &c  to  keep  it  from  galling  in  the 
hawse. 

To  splice  a  Cable^  is  to  make  two  pieces  fast  toge- 
ther, by  working  the  several  threads  of  the  rope  the 
one  into  the  other. 

Pajf  more  Cable^  is  to  let  more  out  of  the  ship. 
Pay  cheap  the  Cable^  is  to  hand  it  out  apace*  Veer 
more  Cable^  is  to  let  more  out,  &c. 

Cablets  Lengthy  a  measure  of  120  fathoms,  or  of 
the  usual  length  of  the  cable. 

CABLED,  in  Heraldry ^  a  term  applied  to  a  cross 
formed  of  tbe  two  ends  of  a  ship*s  cable  \  sometimes 
also  to  a  cross  covered  over  with  roonda  of  rope  \  more 
properly  called  a  cross  carded* 

Cabled  Flute^  in  Architecture^  such  flutes  as  are 
filled  up  with  pieces  in  the  form  of  a  cable. 

CABO  D£  IsTRiA,  the  capita]  town  of  the  province 
of  Istria,  in  the  Austro- Venetian  territories  \  and  the 
see  of  a  bishop.  It  is  seated  on  a  small  island  in  the 
gulf  of  Venice,  and  is  joined  to  the  mainland  by  draw- 
bridges.   £.  Long.  14.  22.  N.  Lat.  45.  49/ 

CABOCHED,  in  Heraldry,  is  when  the  heads 
of  beasta  are  borne  without  any  part  of  the  neck,  full 
faced. 

CABOLETTO,  in  commerce,  a  coin  of  the  repob- 
lie  of  Genoa,  worth  about  3d.  of  onr  money* 

CABOT,  Sebastian,  the  first  discoverer  of  the  con« 
tinent  of  America,  was  the  son  of  John  Cabot,  a  Ve- 
netian. He  was  bom  at  Bristol  in  1477  j  and  was 
taught  by  his  father,  arithmetic,  geometry,  and  cosmo- 
graphy. Before  he  was  20  years  of  age  be  made  se- 
veral voyages.  The  first  of  any  consequence  seems  to 
have  been  made  with  his  father,  who  had  a  commission 
from  Henry  VII.  for  the  discovery  of  a  north-west  pafr> 
sage  to  India.  They  sailed  in  the  spring  of  X497 }  and 
proceeding  to  tho  north-west  they  discovered  land, 
which  for  that  reason  they  called  Priatavtstaf  or  New* 
Joundland.  Another  smaller  island  they  called  St  John, 
from  its  being  discovered  on  the  feast  of  St  John  Bap- 
tist >  after  which,  they  sailed  along  the  coast  of  Ame- 
rica as  far  as  Cape  Florida,  and  then  retuned  to  £ng* 

land 
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land  With  a  good  cargo,  and  three  IfldiaiM  aboard. 
Stowe  and  Speed  ascribe  tbese  diacoveries  wbolly  to 
''Sebastian,  without  mentioning  bis  father.  It  is  pro- 
bable that  Sebastian,  after  bis  father^s  death,  made  se- 
meial  yoyages  to  these  parts,  as  a  map  of  his  discove- 
ries,  drawn  by  himself,  was  boos  op  in  the  privy  gar- 
den at  WbitebalK .  However,  history  gives  but  little 
account  of  bis  life  for  near  2o  years :  when  he  went  to 
S^n,  where  he  was  made  pilot-major,  and  intrusted 
with  reTiewing  all  projects  for  discoveries,  which  were 
then  very  numerous.  His  great  capacity  and  approved 
ittt^ity  induced  many  eminent  merchants  to  treat  with 
him  about  a  voyage  by  the  new  found  straits  of  Ma- 

S Han  to  the  Moluccas.     He  therefore  sailed  in  ^525, 
Bt  to  the  Canaries ;  then  to  the  Cape  de  Verd  islands  3 
thence  to  St  Augustine  and  the  island  of  Patos }  when 
some  of  his  people  beginning  to  be  mutinous,  and  re- 
fusing to  pass  through  the  straits,  he  laid  aside  the  de- 
sign of  mailing  to  the  Moluccas  ;  left  some  of  the  prin- 
cipal mutineers  upon  a  desert  island  ^  and,  sailing  up 
the  rivers  of  Pl&te  and  Paraguay,  discovered,  and  built 
forts  in,  a  large  tract  of  fine  country,  that  produced 
gold,  silver,  and  other  rich  commodities.     He  thence 
dispatched  messengers  to  Spain  for  a  supply  of  provi- 
sions, ammunition,  goods  for  trade,  and  a  recruit  of  men : 
but  his  request  not  being  readily  complied  with,  after 
staying  five  years  in   America,  he  returned   home^ 
where  be  met  with  a  cold  reception,  the  merchants  be- 
ing displeased  at  his  not  having  pursued  bis  voyage  to 
the  Moluccas,  while  his  treatment  of  the  mutineers  had 
given  umhrage  at  court.     Hence  he  returned  to  Eng- 
land }  and  being  introduced  to  the  duke  of  Somerset, 
then  lord  protector,  a  new  office  was  erected  for  him  : 
he  was  made  governor  of  the  mystery  and  company  of 
the  merchant  adventurers  for  the  discovery  of  regions, 
dominions,  islands,  and  places  unknown  ^  a  pension  was 
granted  him,  by  letters-patent,  of  166I.  13s.  4d.  per 
annum  |  and  he  was  consulted  in  all  affairs  relative  to 
trade.    In  1522,  by  his  interest,  the  court  fitted  out 
some  ships  for  the  discovery  of  the  northern  parts  of  the 
world.     This  produced  the  first  voyage  the  English 
made  to  Russia,  and  the  beginning  of  that  commerce 
which  has  ever  since  been  carried  on  between  the  two 
,  nations.     The  Russia  company  was  now  founded  by  a 
charter  granted  by  Philip  and  Mary  j  and  of  this  com- 
pany Sebastian  was  appointed  governor  for  life.    He  is 
said  to  be  the  first  who  took  notice  of  the  variation  of 
the  needle,   and  who  published   a  map  of  the  world. 
The  exact  time  of  bis  death  is  not  known,  but  he  lived 
to  be  above  70  years  of  age. 

CABRA,  a  town  of  the  kingdom  of  Tombut  in 
Africa.  It  is  a  large  town,  but  without  walls  ;  and  is 
seated  on  the  river  Niger,  about  1 2  miles  from  Tom- 
but. The  houses  are  built  in  the  shape  of  bells  ^  and 
the  walls  are  made  with  stakes  or  hurdles,  plastered 
with  clay,  and  covered  with  reeds  after  the  manner  of 
thatch.  This  place  is  very  much  finequented  by  ne- 
groes who  come  here  by  water  to  trade.  The  town  is 
very  unhealthy,  which  is  probably  owing  to  its  low  si- 
tuation. The  colour  of  the  inhabitants  is  black,  and 
their  religion  a  sort  of  Mahometanisq;i.  They  have 
plenty  of  com,  cattle,  milk,  and  butter ;  but  salt  is 
very  scarce.  The  judge  who  decides  controversies  is 
appointed  by  the  king  of  Tombut.     £•  Long.  0.  50. 

:N.  Lat.  14.  ax* 
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CABUL,  or  Gaboul,  a  city  of  Asia,  and  capital  (>ab«l 
of  the  province  of  Cabulistan.  it  lies  in  £•  Long.  68«  H 
15.  N.  Lat.  33. 30.  on  the  frontiers  of  Gre^it  Bnkbaria,  ^  Cacem. 
on  the  south  side  of  the  mountains  which  divide  the 
territories  of  Hindostan  from  that  part  of  Great  Tar- 
tary.  It  is  one  of  the  finest  places  in  that  part  of  the 
world }  large,  rich,  and  very  populous.  As  it  is  con- 
sidered as  the  key  of  the  whole  country  on  that  side, 
great  care  is  taken  to  keep  its  fortifications  in  re* 
pair,  and  a  numerous  garrison  is  maintained  for  its 
security.  It  lies  on  the  road  between  Samarcand  and 
Labor :  and  is  much  frequented  by  the  Tartars,  Per- 
sians, and  Indians.  The  Usbec  Tartars  drive  there  a 
great  trade  in  slaves  and  horses,  of  which  it  is  said  that 
ne  fewer  are  sold  than  60,000  annually.  The  Persians 
bring  black  cattle  and  sheep,  which  renders  provisions 
very  cheap.  They  have  also  wine,  and  plenty  of  all 
sorts  of  eatables.  The  city  stands  on  a  little  river  which 
falls  into  the  Indus,  and  thereby  affords  a  short  and 
speedy  passage  for  all  the  rich  commodities  in  the 
country  behind  it,  which  when  brought  to  Cabul,  are 
there  exchanged  for  slaves  and  horses,  and  then  con- 
veyed by  merchants  of  different  countries  to  all  parti 
of  the  world.  The  inhabitants  are  most  of  them  Indian 
pagans,  though  the  officers  of  the  prince  and  most  of 
the  garrisons  are  Mahometans. 

CABULISTAN,  a  province  of  Asia,  formeriy  be- 
longing to  the  Great  Mogul  j  but  oeded  in  1 739  to 
Kouli  Khan,  who  at  that  time  eovemed  Persia,  it  is 
bounded  on  the  north  hj  Berkharia,  on  the  east  by 
Caschmire,  on  the  west  by  Zabulistan,  and  Candahar^ 
and  on  the  south  by  Moultan.  It  is  250  miles  in 
length,  240  in  breadth,  and  its  chief  town  is  Cabul. 
This  country  in  general  is  not  very  fruitful  ^  but  in  the 
▼ales  they  have  good  pasture  lands.  The  roads  are 
much  infested  with  banditti ;  which  obliges  the  na- 
tives to  have  guards  for  the  security  of  travellers. 
The  religion  of  the  Cabulistans  is  pagan  }  and  their 
extraordinary  time  of  devotion  is  the  full  moon  in  Fe- 
bruary, and  continues  for  two  days.  At  this  time  they 
are  clothed  in  red,  make  their  offerings,  dance  to  the 
sound  of  the  trumpet,  and  make  visits  to  their  friends 
in  masquerade  dresses.  They  say,  their  god  Crusmaa 
killed  a  giant  who  was  bis  enemy,  and  that  he  appear- 
ed like  a  little  child  j  in  memory  of  which,  they  cause 
a  child  to  shoot  at  the  figure  of  a  giant.  Those  of  the 
same  tribe  make  bonfires,  and  feast  toother  in  a  jovial 
manner.  The  moral  part  of  their  religion  consists  in 
charity }  for  which  reason,,  they  dig  wells  and  build 
houses  for  the  accommodation  of  travellers.  They  have 
plenty  of  provisions,  mines  of  iron,  myrobolans^  aro- 
matic woods,  and  drugs  of  many  kinds.  They  carry  on 
a  great  trade  with  the  neighbouring  countries  j  by 
which  means  they  are  very  rich,  and  are  supplied  with 
plenty  of  all  things. 

CAB  URNS,  on  ship  board,  are  small  lines  made  of 
spun  yarn,  to  bind  cables,  seize  tackles,  or  the  like. 
CACALIA.     See  Botaky  Index. 
CACAO.     See  Thegbroma,  Botany  Index. 
CACOONS.    See  Flevillea,  Botany  Index, 
CACERES,  a  town  of  Spain   in  the  province  of 
Estremadura,  is  seated  on  the  river  Saler,  and  noted 
for  the  exceeding  fine  wool  which  the  sheep  bear  in  the 
neigfaboorhood.     Between  this  town  and  Brocos,  there 
is  a  wood,  where  the  allies  defeated  the  rear-guard  >of 
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tlie  ^uk6  or  Berwick,  on  the  7th  of  April  tjoS.    E. 
LoDg«  6.  47.  N«  Xat.'39.  15. 

CACHALOT.  Sec  Phtsitkr,  Cftologt  /«- 
dex, 

CACHAN,  or  Cashak,  a  considerable  town  of 
Persia,  in  Irac  Agemi,  where  they  carry  on  an  exten- 
sive trade  in  silks,  sliver,  and  gold  brocades,  and  fine 
earthen  ware.  It  is  situated  in  a  vast  plain,  ^j  miles 
from  Ispahan.     £.  Long.  50.  2.  N,  Lat.  34.  10. 

CACHAO,  m  province  in  the  kingdom  of  Tonqnin 
in  Asia,  situated  in  the  heart  of  the  kingdom,  and  su^ 
rounded  by  the  other  seven.  Its  soil  is  fertile,  and  in 
some  places  mountainons,  abounding  with  a  variety  of 
trees,  and  particularly  that  of  varnish.  Most  of  these 
provinces  carry  on  some  branch  of  the  silk  manufacture, 
but  this  most  of  all.  It  takes  its  name  from  the  capi- 
tal, which  is  also  the  metropolis  of  the  whole  kingdom, 
though  in  other  respects  hardly  comparable  to  a  Chi- 
nese town  of  the  third  rank. 

Cachao,  a  city  of  the  province  of  that  name,  in  the 
kingdom  of  Tonquin   in  Asia,  situated  in  £•  Long. 
105.  31.  X.  Lat.  22.  10.  at  about  80  leagues  distance 
from  the  eea.     It  is  prodigiously  crowded  with  people, 
insomuch  that  the  streets  are  hardly  passable,  especially 
on  market  days.     These  vast  crowds,  however,  come 
mostly  from  the  neighbouring   villages;   upon   ifhich 
Account  these  villages  have  been  allowed  their  halls  in 
particular  parts  of  the  city,  where  they  bring  and  dis- 
'p6Be  of  their  wares.     The  town  itself,  though  the  me- 
tropolis of  the  whole  Tonquinese  kingdom,  hath  nei- 
ther walls  nor  fortifications.     The  principal  streets  are 
wide  and  airy,  but  the  rest  of  them  narrow  and  ill 
paved ;  and  except  the  palace  royal  and  arsenal,   the 
town  has  little  else  worth  notice.     The  houses  are  low 
iand  mean,  mostly  built  of  wood  and  clay,  and  not  above 
on^  story  high.     The  magazines  and  warehouses  be- 
longing to  foreigners  are  the  only  edifices  built  of  brick  $ 
and  these,  though  plain,  yet,  by  reason  of  their  height 
and  more  elegant  structure,  make  a  considerable  shew 
•among  those  rows  of  wooden  huts.     From  the  combus- 
tibility of  its  edifices,    this  city  suffers  frequent  and 
<tfr^adful  conflagrations.     TheSe  spread  with  such  sur- 
-prising  velocity,   that  some   thousands  of  houses  are 
•often  laid  in  ashes  before  the  fire  can'be  extinguished. 
To  prevent  these  sad  consequences,  every  house  hath, 
either  in  its  yard  or  even  in  its  centre,  some  low  build- 
ing of  brick,  in  form  of  an  oven,  into  which  the  tnha- 
•bitsnts,  on  the  first  alarm,  convey  their  most  valuable 
-goods.      Besides  this  precaution,  which  every  family 
takes  to  secure  their  goods,   the  government  obliges 
them  to  keep  a 'cistern,  or  some  other  capacious  vessel, 
always  full  of  water,  on  the  top  of  their  house,  to  be 
ready  on  all  occasions  of  this  nature  ;  as  likewise  a  long 
pole  and  bucket,  to  throw  water  from  the  kennel  upon 
the  bouses.     If  these  two  expedients  fail  of  suppressing 
the  flames,   they  immediately    cut   the   straps   which 
fasten  the  thatch  to  the  walls,  and  let  it  fall  in  and  waste 
•itself  on  the  ground.     The  king's  palace  stands  in  the 
centreof  the  city ;  and  is  surrounded  with  a  stout  wall, 
within  whose  cincture  are  seen  a  great  number  of  apart- 
ments two  stories  high,  whose  fronts  and  portals  have 
aomething  of  the  grand  taste.     Those  of  the  king  and 
his  wives  are  embellished  with  variety  of  carvings  and 
gildings  after  the  'Indian  manner,  and  all  finely  var- 
nished.   In  the  outer  court  are  m  vast  namber  of  somp- 
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toom  atablea  tor  the  ktng^s  horses  and  elephants.    The 
appearance  of  the  inner  courts  can  only  be  conjectured'; 
for  the  avenues  are  not  only  abut  to  all  strangers, 
bat  even  to  the  king's  subjects,  except  those  of  the 
privy  conncil,  and  the  chief  nrinisters  of  state  }  yet  we 
are  told,  that  there  are  staircases  by  which  people  may 
mount  up  to  the  top  of  the  wall,  which  are  about  t8 
or  20  feet  high  ;  from  whence  they  may  have  a  distant 
view  of  the  royal  apartments,  and  of  the  fine  parterres 
and  fish  ponds  that  are  between  the  cincture  and  them. 
The  front  wall  bath    a  large  gate  well   ornamented, 
which  is  never  opened  bnt  when  the  king  goes  in  and 
out ;  but  at  some  distance  from  it  on  each  side  there 
are  two  posterns,  at  which  the  courtiers  and  servants 
may  go  in  and  out.     This  cincture,  which  is  of  a  vast 
circumference,  is  faced  with  brick  within  and  without, 
and  the  whole  structure  is  terminated  by  wide  spacious 
gardens :  which,  though  stored  with  great  variety  of 
proper  ornaments,  are  destitute  of  the  grandeur  and 
elegance  observed  in  the  palaces  of  European  princes. 
Besides  this  palace,  the  ruins  of  one  still  more  magnifi- 
cent are  to  be  observed,  and  are  called  Libatvia.    The 
circumference  is  said  to  have  been   betwixt  six  and 
seven  miles  \   some  arches,  porticoes,  and  other  orna- 
ments, are  still  remaining ;  from  which,  and  some  of 
its  courts  paved  with  marble,  it  may  be  concluded  to 
have  been  as  magnificent  a  structure  as  any  of  the 
eastern  parts  can  show.   The  arsenal  is  likewise  a  large 
and  noble  building,  well  stored  with  ammunition  and 
artillery.    The  English  factory  is  situated  on  the  north 
side  of  the  city,  fronting  the  river  Song-koy.     It  is  a 
handsome  low-built  house,  with  a  spacious  dining- robm 
in  the  centre  \  and  on  each  side  are  the  apartments  of 
the  merchants,  factors,  and  servants.     At  each  end  of 
*the  building  are  smaller  houses  for  other  uses,  as  store- 
houses, kitchen,  &c.  which  form  two  wings  with  the 
square  in  tlie  middle,  and  parallel  with  the  river,  near 
the  bank  of  which  stands  a  long  flag-staflf,  on  which 
they  commonly  display  the  English  colours  on  Sun- 
days and  all  remarkable  days.     Adjoining  to  it,  on  the 
south  side,  is  the  Danish  factory,  which  is  neither  so 
large  nor  so  handsome.     On  the  same  side  of  the  river 
runs  a  long  dike,  whose  timber  and  stones  are  so  firmly 
fastened  together,  that  no  part  of  it  can  be  stirred  with- 
out moving  the  whole.     This  work  was  raised  on  those 
banks  to  prevent  the  river,  during  the  time  of  their 
vast  rains,  from  overflowing  the  city ;  and  it  has  hi- 
therto answered  its  end  ;  for,  though  the  lown  stands 
high  enough  to  be  in  no  danger  from  land  floods,  it 
might  yet  have  been  otherwise  frequently  damaged,  if 
not  totally  laid  under  water,  by  the  overflowing  of  that 
river.     Some  curious  observations  have  been  commu- 
nicated to  the  Royal  Society  concerning  difierences  be- 
tween the  tides  of  those  seas  and  those  of  Europe,  viz. 
that  on  the  Tonquinese  coast  ebbs  and  flows  but  once 
in  24  honrs  ;  that  is,  that  the  tide  is  rising  during  the 
space  of  12  hours,  and  can  be  easily  perceived  during 
two  of  the  moon^s  quarters,  bnt  can  hardly  be  observed 
during   the   other  two.     In  the   springs  tides,  which 
last  14  days,  the  waters  begin  to  rise  at  the  rising  of 
the  moon  )  whereas,  in  the  low  tides,  which  continue 
the  same  number  of  days,  the  tide  begins  tiot  till  that 
planet  has  got  below  the  horizon.    Whilst  it  is  passing 
through  the  six  northern  signs,  the  tides  are  observed 
to  vary  greatly,  to  rise  sometimes  very  high,  and  snnu- 
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times  to  be  7ery  low  ^  bat  wben  it  once  got  ioto  tbe 
soatbein  part  of  the  zodiac,  tbey  are  tben  found  to  be 
more  even  and  regular. 

CACHECTIC,  sometbing  partaking  of  tbc  nature 
ofy  or  belonging  to,  a  cacbexy. 

CACHEO,  a  town  of  Negiolaad  io  Africa,  seated 
on  tbe  river  St  Domingo.  It  is  subject  to  tbe  Portu- 
guese, wbo  bave  tbree  forts  tbere,  and  carry  on  a  great 
trade  in  wax  and  slaves.  W.  Long.  14.  55.  N.  Lat. 
12.  o. 

CACHEXY,  in  Medicine^  a  vitioas  state  of  tlie 
humours  and  wbole  habit.  See  Medicine  Index. 
CACHRYS.  See  Botany  Index. 
CACHUNDE,  the  name  of  a  medicine,  highly  ce- 
lebrated among  the  Chinese  and  Indians,  and  made  of 
several  aromatic  ingredients,  tbe  perfumes,  medicinal 
earth,  and  precious  stones  j  tbey  make  the  whole  into 
a  stiff  paste,  and  form  out  of  it  several  figures  accord- 
ing to  their  fancy,  which  are  dried  for  use  ;  these  are 
principally  used  in  the  East  Indies  but  are  sometimes 
brought  over  to  Portugal.  In  China,  tbe  principal 
persons  usually  carry  a  small  piece  in  their  moullis, 
which  is  a  continued  cordial,  and  gives  tbeir  breath  a 
very  sweet  smell.  It  is  a  highly  valuable  medicine, 
also,  in  all  nervous  complaints  j  and  is  esteemed  a 
prolonger  of  life,  and  a  provocative  to  venery,  tbe  two 
great  intentions  of  most  of  the  medicines  in  use  in  tbe 
East. 

CACOCHYLIA,  or  Cacochymia,  a  vitions  state 
of  the  vital  humours,  especially  of  tbe  mass  of  blood  } 
arising  either  from  a  disorder  of  the  secretions  or  ex- 
cretions, or  from  external  contagion.  The  word  10 
Greek,  compounded  of  ««K«f  tV/,  and  x>9^  juice. 

CACOPHONIA,  in  Grammar  and  Rhetoric,  the 
meeting  of  two  letters,  or  syllables,  which  yield  as  un- 
couth and  disagreeable  sound.  Tbe  word  is  componnd* 
ed  of  MWH  evilf  and  fsmt  voice. 

Cacophonia,  in  Medicine,  denotes  a  vice  or  depra- 
vation of  tbe  voice  or  speech ;  of  which  tbere  are  two 
species,  aphonia  and  dysphonia. 
CACTUS.  See  Botany  I«(fc*. 
The  cacti  are  plants  of  a  singular  structure,  but 
especially  the  birger  kinds  of  them  ;  which  appear  like 
a  large,  fleshy,  green  melon,  with  deep  ribs,  set  all 
over  with  strong  sharp  thorns,  and,  when  the  plants 
are  cut  through  the  middle,  their  inside  is  a  soft,  pale*, 
green,  fleshy  substance,  very  full  of  moisture.  The 
fruit  of  all  the  species  is  frequently  eaten  by  the  inba- 
bitanU  of  the  West  Indies.  Tbe  ti-uiu  are  about  three 
quarters  of  an  inch  in  length,  of  a  taper  form,  drawing 
to  a  point  at  the  bottom  toward  the  plant,  but  blunt 
at  the  top  where  the  empalment  of  tbe  flower  was  si- 
tuated. The  taste  is  agreeably  acid,  which  in  a  hot 
country  most  render  tbe  fruit  more  grateful. 

The  cochineal  animals  are  supported  on  a  species 
called  cactus  cocheniiityer.^^The  flower  of  the  cactus 
grandiflora  (one  of  the  creeping  cereoses)  is  said  to  be 
as  Krand  and  beautiful  as  any  in  the  vegetable  system. 
It  begins  to  open  in  the  evening  about  seven  oVlock, 
is  in  perfection  about  eleven,  and  fades  about  four  in 
the  momiug  j  so  that  the  same  flower  only  contiooet 
in  perfectiop  about  six  hours.  Tbe  calyx  when  expand* 
ed  is  about  a  foot  in  diameter,  of  a  splendid  yellow 
within,  and  a  dark  brown  without }  the  petals  are  ma- 
ny, and  of  a  pure  white  ^  and  the  great  number  gi  re* 
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carved  stamina,  surroanding  the  style  in  the  centre  of    Cactun 
tbe  flower,  make  a  grand  appearance,  to  which  may  be         || 
added  the  fine  scent,  which  perfumes  the  air  to  a  con-  Cadence, 
siderable  distance.     It  flowers  in  July. 

CACUS,  in  fabulous  history,  an  Italian  shepherd  up* 
on  Mount  Avcntine*  As  Hercules  was  driving  home 
the  herd  of  King  Geryon  whom  he  had  slain,  Cacos 
robbed  him  of  some  of  his  oxen,  which  be  drew  back* 
ward  into  his  den  lest  they  should  be  discoyered.  Her- 
cules at  last  finding  them  out  by  tbeir  lowing,  or  tbe 
robbery  being  discovered  to  him,  killed  Cacus  with  his 
club.  He  was  Vulcan^s  son,  of  prodigious  bulk,  and 
half  man  half  satyr. 

CAD  AN,  a  town  of  Bohemia,  in  tbe  circle  of  Zats, 
seated  on  the  northern  bank  of  the  river  Egra,  in  E* 
Long.  13.  34.  N.  Lat.  50.  20. 

C ADAKI,  or  Kadari,  a  sect  of  Mahometans,  wbo 
assert  free  will }  attribute  the  actions  of  men  to  mea 
alone,  not  to  any  secret  power  determining  the  will ; 
and  deny  all  absolute  decrees,  and  predestination.  The 
author  of  this  sect  Ivas  Mabeb  ben  Kaled  al  Gibont^ 
who  suffered  martyrdom  for  it.  The  word  comes  from 
the  Arabic,  n*ip,  cadara,  **  power.**  Ben  Ann  calls 
the  Cadarians  the  Magi  or  Manichees  of  the  Mossul- 
mans. 

CADE,  a  ca^,  cask,  or  barrel.  A  cade  of  herrings 
is,  a  vessel  containing  the  quantity  of  500  red  herrings, 
or  1000  sprats. 

Cads  Lamb,  a  Tonng  lamb  weaned,  and  brought 
up  by  hand,  in  a  house  ^  called,  in  the  North,  jpct 
lamb. 

Cabs  Oil,  in  tbe  Materia  Medka^  a  same  given  to 
an  oil  much  in  use  in  some  parts  of  France  and  Ger- 
many. The  physicians  call  it  oiemn  coda,  or  oieum  dc^ 
eada.  This  is  supposed  by  some  to  be  tbe  pisselceun 
of  the  ancients,  but  improperly  ;  it  is  made  of  the  fruit 
of  the  oxycedms,  which  is  caUed  by  tbe  people  of  thesb 
places  eada. 

Cads  Worm,  in  Zoology,  the  maggot  or  worm  of  a 
fly  called  phryganea.  It  is  used  as  a  bait  in  angling. 
See  Phrtganea,  Entomology  Index. 

CADE  A,  or  the  League  of  the  House  of  GoBt 
is  one  of  those  that  compose  the  republic  of  the  Gri* 
sons,  and  the  most  powerful  and  extensiye  of  them  all. 
It  contains  the  bishopric  of  Coire,  the  great  valley  of 
Engadine,  and  that  of  Brazil  or  Pr^.  Of  tbe  x  I 
great  or  21  small  commonities,  there  are  but  two  that 
speak  the  German  language  *,  that  of  tbe  rest  is  called 
the  Rhetic,  and  is  a  dialect  of  the  Italian.  The  Pro- 
testant religion  is  most  prevalent  in  this  league,  whick 
has  been  allied  to  tbe  Swiss  cantons  ever  since  the  year 
1498.     Coire  is  the  capital  town. 

CADENAC,  a  town  of  France,  in  the  department 
of  Lot,  seated  on  the  river  Lot,  in  E,  LoDg..2.«xa. 
N.  Lat.  44.  36. 

CADENCE,  or  Repose,  in  Mxnc,  (from  the  Latia 
cadere  **  to  fall  or  descend^^  ;  the  termination  of  an 
harmonical  phrase  on  a  repose,  or  on  a  perfect  chord. 
See  Music,  Art.  73-^76,  and  132—137. 

Cadence,  in  Reading,  is  a  falling  of  tbe  voice  be- 
low the  key-note  at  the  close  of  everjr  period.  In  read^ 
ing,  whether  prose  or  verse,  a  certain  tone  is  assumed 
wfaicb  is  caUed  the  kef-note :  and  in  this  tone  the  bnlk 
of  tbe  wordb  are  sounded  y  but  thb  note  is  generaUy 
iaweied  (owMds  the  dose  of  ^very  sentenoe. 
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C«aettM        CaDKKCE,  in  the 

I        portion^  observed  by  a  bone  lo  all  his  motions; 
Cadi-     that  his  times  have  an  eqaal  regard  to  one  another, 
•        the  one  does  not  embrace  or  take  in  more  ground  than 
the  other,  and  the  horse  observes  his  ground  regular- 
CADENE, one  of  the  sorts  of  carpets  which  the 
Europeans  import  from  the  Levant.     They  are  the 
worst  soit  of  ally  and  are  sold  by  the  piece,  from  one  or 
two  piastres  per  carpet. 

CADENET,  a  town  of  France,  in  the  department 
of  Vanciose,  on  the  river  Durance.  E.  Long.  5.  30. 
N.  Lat.  43.  40. 

CADEIS,  or  Kadssh,  in  Ancient  Geography^  a 
town  in  the  wilderness  of  Zin,  in  Arabia  Petrsea } 
the  first  encampment  of  the  Israelites,  after  their  de« 
partnre  from  EKiongeberj  and  from  which  the  wiN 
demess  of  Zin  was  called  Cades }  the  burial  place 
of  Miriam,  with  the  rock  and  water  of  Meribah  in 
jt.  Another  Cades^  a  town  of  the  tribe  of  ludah, 
Joshua  XV.  23.  Cadesbamea^  called  also  Cades, 
'  CADESBARNEA,  in  Ancient  Oewrapky^  a  town 
of  the  wilderness  of  Paran,  on  the  confines  of  Canaan, 
60m  which  the  spies  were  sent  out  \  sometimes  simply 
called  CadeSf  but  distinct  from  the  Cades  in  the  wilder- 
ness of  Zin. 

CADET,  the  younger  son  of  a  family,  is  a  term 
naturalized  in  our  language  from  the  French.  At  Pa- 
ris, among  the  citizens,  the  cadets  have  an  equal  patri-* 
mony  with  the  rest.  At  Cauz,  in  Normandy,  the 
eostom,  as  with  us,  is  to  leave  all  to  the  eldest,  except 
a  small  portion  to  the  cadets.  •  In  Spain,  it  is  usual  for 
one  of  the  cadets  in  great  families  to  take  the  mother^s 
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.,  an  equal  measure  or  pro*     cadis  is  the  denomination   of  their  higher  order  0^ 


Cadet  is  also  a  military  term,  denoting  a  young 
gentienian  who  chooses  to  carry  arms  in  a  marching 
regiment  as  a  private  man.  His  views  are,  to  acquire 
oottio  knowledge  in  the  art  of  war,  and  to  obtain  a 
commission  in  the  army.  Cadet  differs  from  volunteer, 
as  the  former  takes  pay,  whereas  the  latter  serves  with- 
out pay. 

CADI,  or  Cadhi,  a  judse  of  civil  affairs  in  the  Tur- 
kish empire*  It  is  generally  taken  for  the  jodge  of  a 
town  }  judges  of  provinces  DQing  distinguished  by  the 
appellation  of  mouAir. 

We  find  numerous  complaints  of  the  avarice,  ini- 
^nity,  and  extortion,  of  the  Turkish  cadis ;  all  justice 
ie  bere  venal }  the  people  bribe  the  cadis,  the  cadis  bribe 
the  monlas,  the  monies  the  c^dileschers,  and  the  cadi- 
leacbers  the  mufti.  Each  cadi  has  his  Serjeants,  who 
are  to  summon  persons  to  appear  and  answer  complaints. 
If  the  party  summoned  fails  to  appear  at  the  hour  ap- 
pointed, sentence  is  passed  in  favour  of  his  adversarv. 
It  ie  usually  in  vain  to  appeal  from  the  sentences  of  the 
cadi,  since  the  aflfair  is  never  heard  anew,  but  judg- 
ment is  passed  on  the  case  as  stated  by  the  cadi.  But 
tho  cadis  areofken  cashiered  and  punished  for  crying 
injnstioe  with  the  bastinado  and  mulcts  y  the  law,  bow- 
ever,  does  not  allow  them  to  he  pot  to  death.  Con- 
stantinople has  had  cadis  ever  since  the  year  13901  when 
Rajazct  L  obliged  John  Paleolo^os,  emperor  of  the 
Oineks,  to  receive  cadis  into  the  city  to  jodge  all  con- 
troieiaies  happening  between  the  Greeks  and  the  Turks 
nettled  there.  In  some  countries  of  Africa,  the  cadis 
SIC  also  jildgca  of  reUgioos  nmtlois^  Ainoo|[  the  Moore 


priests  or  doctors,  answering  to  the  rabbins  among  the 
Jews. 

CADIACI,  the  Turkish  name  of  Chalcedon.  See 
Chalcebon. 

CADIIjESCHER,  a  capital  officer  of  justice  among 
the  Turks,  answering  to  a  chief  justice  among  us. 

It  is  said,  thnt  this  authority  was  originally  confined 
to  the  soldiery  y  but  that  at  present  it  extends  itself 
to  the  determination  of  all  kinds  of  law-suits ;  yet  is 
nevertheless  subject  to  appeals. 

There  are  but  three  cadileschers  in  all  the  grand 
signior's  territories ;  the  first  is  that  of  Europe  j  the  se- 
cond, of  Natolta }  and  the  third  resides  at  Grand  Cairo* 
This  last  is  the  most  considerable :  they  have  their  seats 
in  the  divan  next  to  the  grand  vizir. 

CADILLAC,  a  town  of  France  in  Guienne,  now  in 
the  department  of  Gironde,  near  the  river  Garonne, 
with  a  handfloipe  castle,  situated  in  "W*  Long.  o.  xj. 
N.  Lat.  44.  37. 

CADIZ,  ^a  city  and  port  town  of  Andalusia  in 
Spain,  situated  on  the  island  of  Leon,  opposite  to  Fort 
St  Mary  on  the  continent,  about  60  miles  sooth-west 
of  Seville,  and  40  north-west  of  Gibraltar.  W.  Long. 
6.  40.    N.  L9t.  36.  30. 

It  occupies  the  whole  surface  of  the  western  extre- 
mity of  the  island,  which  is  composed  of  two  large 
circular  parts,  joined  together  by  a  very  narrow  bank 
of  sand,  forming  altogether  the  figure  of  a  chaiurshot. 
At  the  sooth»ea8t  end,  the  ancient  bridffe  of  Snaco, 
thrown  over  a  deep  channel  or  river,  afforas  a  commu- 
nication between  the  island  and  the  continent  j  a  strong 
line  of  works  defends  the  city  from  all  approaches  along 
the  isthmus ;  and,  to  render  them  still  more  difficult, 
all  the  gardens  and  little  rillas  on  the  beach  were  in 
176  a  cleared  away,  and  a  dreary  sandy  glacis  left  In 
their  room,  so  that  now  there  b  scarce  a  tree  on  the 
whole  island. 

Except  the  Calle  Ancha^  all  the  streets  are  narrow, 
ill  paved,  and  insufferably  stinking.  They  are  all 
drawn  in  straight  lines,  and  most  of  them  intersect  each 
other  at  right  angles.  The  swarms  of  rats  that  in  the 
nights  run  about  the  streets  are  innumerable ;  whole 
droves  of  them  pass  and  repass  continually,  and  these 
in  their  midnight  revels  are  extremely  troublesome  to 
such  as  walk  late.  The  houses  are  lofty,  with  each  a 
vestibule,  which  being  left  open  till  night,  serves  passen- 
gers to  retire  to  \  this  custom,  which  prevails  through- 
out Spain,  renders  these  places  exceedingly  offensive. 
In  the  middle  of  the  house  is  a  court  like  a  deep  well, 
under  which  is  generally  a  cistern,  the  breeding  place 
of  gnatt  and  mosquitoes ;  the  ground  floors  are  ware- 
houses, the  first  stories  compting-house  or  kitchen,  and 
the  principal  apartment  up  tw6  pair  of  stairs,  Tho 
roofii  are  flat,  covered  with  an  impenetrable  cement, 
and  few  are  without  a  mirador  or  turret  for  the  pur- 
pose of  commanding  a  view  of  the  sea.  Bound  the 
panipet*waU  at  top  are  placed  rows  of  square  pillars, 
meant  either  tor  ornament  according  to  some  tradi- 
tional mode  of  decoration,  or  to  fix  awnings  to^  that 
snob  as  iil  there  for  the  benefit  of  the  sea  breeie  may 
be  sheltered  from  the  raya  of  the  sun ;  but  the  most 
common  use  made  of  them,  is  to  fasten  ropes  for  dry« 
kig  linen- npon.  High  above  all  these  pinnacm, 
which  givo  Cadis  a  most  kingnlar  appearance^  stAnds 
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CAdbr.  tbe  tower  of  signals.  Here  flags  are  hang  oot  oo  the 
first  sight  of  a  sail,  marking  the  size  of  the  ship,  the 
nation  it  belongs  to,  and,  if  a  Spanish  Indianian,  the 
port  of  the  Indies  it  comes  from.  The  ships  are  ac« 
q'«i;iinted  with  the  proper  siirnala  to  be  made,  and 
these  are  repeated  by  the  watchmen  of  the  tower :  as 
painted  lists  are  in  every  house,  persons  concerned  in 
commerce  soon  learn  the  marks. 

The  city  is  divided  into  24  quarters,  under  the  in- 
spection of  as  many  commissioners  of  police )  and  its 
population  is  reckoned  at  70,000  inhahitaots,  of  which 
part  are  French,  and  part  also  Italians.  The  square 
of  Saint  Antonia  is  large,  and  tolerably  handsome,  and 
there  are  a  few  smaller  openings  of  no  great  note.  The 
public  walk,  or  Alameda,  is  pleasant  in  the  evening : 
it  is  fenced  oflFthe  coach-road  by  a  marble  raih  The 
sea  air  prevents  the  trees  from  thrivingi  and  destroys 
all  hopes  of  future  shade. 

From  the  Alameda,  continuing  your  walk  west* 
wards,  you  come  to  the  Camposanto,  a  large  eapianadoi 
the  only  airing  place  for  coaches  }  it  turns  round  most 
part  of  the  west  and  sonth  sides  of  the  island,  but  the 
buildings  are  straggling  and  ugly :  the  only  edifice  of 
any  show  is  the  new  orphan  bouse.  Opposite  to  it  is 
the  fortress  of  St  Sebastian,  built  on  a  neck  of  land 
running  out  into  the  sea.  The  round  tower  at  the 
extremity  is  supposed  to  have  saved  the  city,  in  the 
great  earthquake  of  ^JSSt  ^^^  being  swept  awa^  by 
the  fury  of  the  waves.  The  building  proved  sufficient- 
ly solid  to  withstand  the  shock,  and  break  the  immense 
volume  of  water  that  threatened  destruction  to  the 
whole  island.  In  the  narrow  part  of  the  isthmus  the 
surge  beat  over  with  amazing  impetnosity,  and  bora 
down  all  before  it ;  among  the  rest,  the  grandson  of 
the  famous  tragic  poet  Racine,  who  strove  in  vain  to 
escape,  by  urging  his  horse  to  the  utmost  of  his  speed* 
On  St  Sebastian's  feast,  a  kind  of  wake  or  fair  is  held 
in  the  fort ;  an  astonishing  number  of  people  then 
passing  and  repassing,  on  a  string  of  wooden  bridses 
laid  from  rock  to  rock,  makes  a  very  lively  moving 
picture. 

From  hence  to  the  wooden  circus  where  they  exhibit 
the  bull  feasts,  you  keep  turning  to  the  left  close  above 
the  sea,  which  on  all  this  side  dashes  over  large  ledges 
of  rock :  the  shore  seems  here  absolutely  inaccessible. 
On  this  shore  stands  the  cathedral,  a  wore  of  great  ex- 
pence,  but  carried  on  with  so  little  vigour,  that  it  is 
difficult  to  guess  at  the  term  of  years  it  will  require  to 
bring  it  to  perfection.  The  vaults  are  executed  with 
^reat  solidity.  The  arches,  that  spring  from  the  cluster- 
ed pilasters  to  support  tbe  roof  of  the  church,  are  very 
bold  ;  the  minote  sculpture  bestowed  upon  them  seems 
superfluous,  as  all  the  efiect  will  be  lost  from  their 
great  height,  and  from  the  shade  that  will  be  thrown 
upon  them  by  the  filling  up  of  the  interstices.  From 
the  sea,  the  present  top  of  the  church  resembles  the 
<;arcase  of  some  huge  monster  cast  upon  its  side,  rearing 
its  gigantic  blanched  ribs  high  above  tbe  buildiiigs  of 
Ihe  city.  The  outward  casings  are  to  be  of  white 
marble,  tbe  bars  of  the  windows  of  bronze. 

Next,  crossing  before  the  land  gate  and  barracks,  a 
superb  edifice  for  strength,  convenience,  and  cleanli- 
ness, you  come  down  to  tbe  ramparts  that  defend  the 
city  on  tbe  side  of  the  bay.  If  the  prospect  to  the 
Qcean  is  8oltmO|.  tbat  towards  tbie  maia  land  la.  ani* 


mated  in  tba  higiiMt' degree)  the  men  of  war  ride  in  cadia 
the  eastern  bosom  of  tbe  bay  f  lower  down  the  mer-  | 
chantmen  are  spread  far  and  near  $  and  close  to  the  Cadmat. 
town  an  incredible  number  of  barks,  of  various  ahapea  ' 
and  sizes,  cover  the  surface  of  die  water,  aoroe  raikired 
and  some  in  motion,  carrying  goods  to  and  fro.  The 
opposite  shore  of  Spain  is  studded  wiih  white  faovses, 
and  enlivened  by  the  town  of  8.t  Mary's,  Port-real, 
and  others,  behind  which,  eastward,  eo  a  ridge  of  hilia, 
stands  Medina  Sidonia,  and  further  baek  rise  the  oioon* 
tains  of  Granada.  Westward,  Rota  closes  the  hor'i* 
zon,  near  which  was  anciently  the  bland  and  eity  of 
Tartessus,  now  covered  by  the  sea,  but  at  low  water 
some  part  of  the  ztiins  are  still  to  be  discerned.  In 
a  large  bastion,  jutting  out  into  tJie  bay,  they  have 
bnilt  the  customhouse,  the  first  story  of  which  is 
level  with  the  walk  upon  the  walls.  When  it  was  re- 
solved to  erect  a  building  so  necessary  to  this  great  em- 
porium of  trade,  the  marquis  di  SquUlaoe  gave  orders 
that  no  expenee  should  be  spared,  and  tbe  most  inteUi-« 
gent  architects  em^oyed,  in  order  to  erect  a  menu- 
meot,  which  by  its  taste  and  magnificence  might  excite 
tbe  admiration  of  posterity :  tbe  result  of  these  pre- 
cantions  proved  a  piece  of  vile  architectnrei  composed 
of  the  worst  of  materials. 

The  stir  here  is  prodigious  during,  the  last  months  of 
the  stay  of  the  flota.  The  packers  possess  the  art  of 
pressing  goods  to  great  perfection ;  but,  as  tbsy  pay 
the  freight  according  to  the  cubic  palms  of  each  bale, 
they  are  apt  to  squeeze  down  the  dotbs  and  linens  so 
very  close  and  bard,  as  sometimes  to  render  them  un- 
fit for  use.  Every  comn^ercial  nation  has  a  consul  re- 
sident at  Cadiz }  those  of  England  and  France  are  tbe 
only  ones  not  allowed  to  have  any  concern  in  trade. 

In  1596,  Cadiz  was  taken,  pillaged,  and  bomt  by 
the  English}  but  in  X702  it  was  attempted^  iacaajunc- 
tion  with  the  Dutch,  without  success.  It  was  bom- 
barded by  the  English  in  x8oo }  and  was  blockaded  by 
tbe  French  while  the  Cortes  held  its  aittioffs  there  in 
1810,  till  the  blockade  was  raised  afler  the  battle  of 
Salamanca  in  1812. 

CADIZADELITE8,  a  sect  of  Mahometans  very 
like  the  ancient  Stoics.  Tbey  shun  feasts  and  diver- 
rions,  and  affect  an  extraordinary  gravity  in  all  their 
actions }  they  are  continnally  talking  of  God,  and  some 
of  them  make  a  jumble  ef  Cbiistianity  and  Mahome- 
tanism  ;  tbey  drink  wine,  even  in  the  fast  of  the  Ba- 
mazan  ^  they  love  and  protect  the  Christians ;  they  be- 
lieve that  Mahomet  is  the  Holy  Ghost,  practise  circum- 
cision, and  justify  it  by  the  example  of  Jesus  Christ. 

CADMEAN  Lettkes,  the  ancient  Greek  or  Ionic 
characters,  such  as  they  were  first  breogfat  by  Cadmus 
from  Phoenicia:  whence  Herodotns  also  calls  them 
Photnician  iettert.  According  to  some  writers,  Cad- 
mus was  not  the  inventor,  nor  even  importer  of  tbe 
Greek  letters,  btit  only  tbe  modeller  and  refimner 
thereof^  and  it  was  hence  tbey  acquired  the  appellation 
Ca4bnean  or  Phamcian  letiersf  whereas  before  that 
time  they  had  been  called  Peia^[ian  kiter§* 

CADMIA.    See  Calamine. 

CADMUS,  in  fabuloas  history,  king  of  Tbebes, 
tlie  son  of  Ag«enor  king  of  Phoenicia,  and  the  broUier 
of  PhcBnix,  Cilixy  and  Europa.  He  earned  into 
Greece  the  16  simple  letters  of  the  Greek  alphabet  ^ 
and  there  bnik  X)&ebeS|  la  Boeotia*    The  ybets  say* 

that 
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GadinM  that  he  left  his  netiTe  coantry  in  search  of  his  sister 
II  £urop«y  irbom  Jopiler  had  carried  away  id  the  form 
Cadttcevt.  of  a  bull  i  and  that,  inquiring  of  the  Delphic  oracle 
t.i  v'""'f0pj|  settlement^  he  was  answered,  that  he  should  fol- 
low the  dhrection  ^f  a  cow,  and  build  a  city  where  she 
lay  down.  Having  arrived  among  the  Phocenses,  he 
was  net  by  a  cow,  who  conducted  him  through  Bceo- 
tia  to  the  place  where  Thebes  was  afterwards  botit : 
but  as  he  was  about  to  sacrifice  hts  guide  to  Pallas,  he 
tent  two  of  his  company  to  the  fountain  Dirce  for  wa* 
ter )  when  they  being  devoured  by  a  serpent  or  dragon, 
he  slew  the  monster,  and  afterwards,  by  the  advice  of 
Pallas,  eowed  bis  teeth,  when  there  sprung  up  a  num- 
ber of  armed  soldiers,  who  prepared  to  revenge  the 
death  of  the  serpent }  but  on  bis  casting  a  stone  among 
these  upstart  warriors,  they  turned  their  weapons  against 
each  other  with  such  animosity,  that  6ti\j  five  survived 
the  combast,  and  these  assisted  Cadmus  m  founding  his 
new  city*  Afterwards,  to  recompense  his  labours,  the 
gods  gave  him  Harmonia,  'or  Harmione,  the  daughter 
of  Mars  and  Venos  j  and  honoured  his  nuptials  with 
presents  «nd  peenliar  marks  of  favour.  But  at  length 
resigning  Thebes  to  Pentheus,  Cadmus  and  Harmione 
went  to  govern  the  Eeclellenses  :  when  grown  old, 
;  diey  were  transfbrmed  into  serpents  $  or,  as  others  say, 

sent  to  the  Elysian  fields,  in  a  chariot  drawn  by  ser- 
penta.    See  Th£B£8. 

Cabmus  of  Mtletas,  a  celebrated  Greek  historian, 
WBS,  aecordin?  to  Pliny,  the  first  of  the  Greeks  who 
yn^^  history  in  prose.  He  flourished  about  550  be- 
fore Christ. 

CADORE,  or  Pieve  de  Cadore,  a  town  of  Italy, 
in  the  territory  of  Venice,  and  capital  of  a  district  cal- 
led Cadorino ;  famous  for  the  birth  of  Titian  the  pain* 
ter.     E.  Long*  13.  45.  N.  Lat.  46.  25. 

CADORINO,  a  province  of  Italy,  in  the  territory 
of  Venice ;  bounded  on  the  east  by  Friuli  Proper,  on 
the  sontb  and  west  by  the  Belluneae,  and  by  the  bishop- 
ric  of  Brixen  on  the  north.  It  is  a  very  mountainous 
country,  but  pretty  populous.  The  only  town  is  Pieve 
de  Cadore. 

CADRITES,  a  sort  of  Mahometan  friars,  who  once 
a*week  spend  a  great  part  of  the  night  in  turning 
roond,  holding  each  others  hands,  and  repeating  in- 
cessantly the  word  A01,  which  signifies  livings  and  is 
one  of  the  attributes  of  God  \  during  which  one  of  them 
plays  on  a  flute.  They  never  cut  their  hair,  nor  cover 
their  heads ;  and  always  go  bare-footed  :  they  have 
liberty  to  quit  tlieir  convent  when  they  please,  and  to 
marry. 

CADSAND,  an  Island  on  the  coast  of  Dutch  Flan- 
ders, sitnated  at  the  month  of  the  Scheldt,  whereby 
the  Dutch  command  the  navigation  of  that  river. 

CADUCEU8,  in  anttquity,  Mercury^  rod  or  scep- 
tre, being  a  wand  entwisted  by  two  serpents,  borne 
by  that  deity  as  the  ensign  of  bis  quality  and  office, 
given  him,  according  to  the  fable,  by  Apollo,  for  his 
seven-stringed  harp.  Wooderfnl  properties  are  ascribed 
to  this  rod  by  the  jioets  \  as  laying  men  asleep,  raising 
the  dead,  &e« 

It  wee  also  ms/tA  by  the  ilieieiits-as  a'symbol  of  peace 
and>  concord :  the  Boinans  sent  the  Carthaginians  a 
javelin  and  aeadueeos,  offering  them  their  choice  either 
•f  war  or  peace*  Among  that  people,  those  who  de- 
nounced .war  were  c^ikAfeciaits  i  and  those*  who  went 


to  demand  peace,  caduceatores^  because  they  bore  a 
caduceus  in  their  hand. 

The  caduceus  found  on  medah  is  a  common  symbol, 
signifying  good  conduct,  peace,  and  prosperity.  The 
rod  expresses  power,  the  two  serpents  prudence,  and 
the  two  wings  diligence. 

CADUCI,  (from  vacio^  "  to  fall")  j  the  name  of  a 
class  in  Linnaeus's  calycina^  consisting  of  plants  whose 
calyx  is  a  simple  perianthium,  supporting  a  single 
flower  or  fructification,  and  falling  off  either  before  or 
with  the  petals.  It  stands  opposed  to  the  classes  persi* 
stentes  in  the  same  method,  and  is  exemplified  in  mus- 
tard and  ranunculus. 

CADUKCI,  Cadurcum,  Cadurcus,  and  CadurXf  in 
Ancient  Geography^,  a  town  of  the  Caduroi,  a  people  of 
Aqoitania  ;  situated  between  the  rivers'  Oldus,  running 
from,  the  north,  and  the  Tarnis  from  the  south,  and 
falling  into  the  Garumna :  Now  Cahors^  capital  of  the 
territory  of  the  Qoerci,  in  Guienne.  A  part  of  the 
Cadurci,  to  the  south  next  the  Tarnis,,  were  called 
Eleuthertm 

CADUS,  in  antiquity,  a  wine  ves^tel  of  a  certain 
capacity,  containing  80  amphorse  or  firkins ;  each  of 
which,  according  to  the  best  accounts,  held  nine  gal- 
lons. 

CADUS II,  in  Ancient  Geography^  a  people  of  Me- 
dia Atropatene,  situated  to  the  west  in  th^  mountains, 
and  reaching,  to  the  Caspian  sea  \  between  whom  and 
the  Medes  perpetual  war  and  enmity  continued  down 
to  the  time  of  Cyrus. 

CECILIA,  in  Zoology^  a  genus  of  serpents  belong- 
ing to  the  amphibia  class.  The  csecilia  has  no  scales  : 
it  is  smooth,  and  moves  by  means  of  lateral  rugse  or 
prickles.  The  upper  lip  is  prominent,  and  furnished 
with  two  teutacula.  It  has  no  tail.  There  are  but 
two  species  of  this  serpent,  viz.  i.  The  tentaculata, 
has  135  rogas.  It  is  about  a  foot  long,  and  an  inch 
in  circumference,  preserving  an  uniform  cylindrical 
shape  from  the  one  end  to  the  other.  The  teeth  are 
very  small.  It  has  such  a  resemblance  to  an  eel,  that 
it  may  easily  be  mistaken  for  one  \  but  as  it  has  neither 
fins  nor  gills,  it  cannot  be  classed  with  the  fishes*. 
It  is  a  native  of  America,  and  its  bite  is  not  poison- 
ous.  2.  The  glutinosa,  has  340  rugse  or  prickles 
above,  and  10  below,  the  anus.  It  is  of  a  brownish 
colour,  with  a  white  line  on  the  side,  and  is  a  native  of 
the  Indies. 

C^CUM,  or  CoECUM,  the  blind  gut;  See  Ana«- 
TOMY  Index. 

Ci^LIUM,  in  Ancient  Geography^  an  inland  town 
of  Peucetia,  a  division  of  Apulia  \  a  place  four  or  five 
miles  above  Barium  or  Bari,  and  which  still  retains 
that  name. 

CiELIUS  MONS,  (Itinerary)  ;  a  town  ofVindelicia, 
on  the  right  or  west  sidfe  of  the  Ilargos.  Now  KeU 
muntss^  a  small  town  of  Suabia,  on  the  Iller* 

Calius  mons  at  Rome.    See  Coelius. 

C^tius,  AurelianuSf  an  ancient  physician,  and  tl)e 
only  one  of  the  sect  of  the  Methodists  of  whom  we 
have  any  remains.  He  was  of  Sicca,  a  town  of  Nu- 
midia ;  but  in  what  age  he  lived,  cannot  be  deter- 
mined :  it  is  probable,  however,  that  he  lived  before 
Galen  ;   since,  though  he  carefully  mentions  all  the 

eysicians  before  him,  he  takes  no  notice  of  Galen, 
e  had  xcad  over  teiy  diligently  the  ancient  ph^si- 

QaAt;^ 
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Cielius    clans  of  all  sects ;  and  we  are  indebted  to  him  for  the 

I        knowledge  of  many  dogmas  which  aVe  not  to  be  found 

Caermar-  y^^^  j^  |,jg  books  de  cekribus  ei  tardis  passionihus*    He 

thenshirc.  ^j.^g^  ^g  jj^  himself  tells  us,  several  other  works  j  but 

they  are  all  perished. 

CAENy  a  handsome  and  considerable  town  of 
France,  capital  of  Lower  Normandy,  and  of  the  de- 
partment of'Calvados.  It  contains  60  streets,  and  12 
parishes,  and  in  1 81 5  had  36,000  inhabitants.  It  has 
a  castle  with  four  towers,  which  were  built  by  the  Eng- 
lish. The  town-house  is  a  large  building  with  four 
great  towers.  The  royal  square  is  the  handsomest  in 
all  Normandy,  and  has  fine  houses  on  three  sides  of  it  \ 
and  in  the  middle  is  the  statue  of  Louis  XIV.  in  a 
Boman  habit,  standing  on  a  marble  pedestal,  and  sur- 
sounded  with  an  iron  ballustrade.  It  is  seated  in  a 
pleasant  country  on  the  river  Ome,  about  ^ight  miles 
from  the  sea.  William  the  Conqueror  was  buried  here, 
in  the  abbey  of  St  Stephen,  which  be  founded.  W, 
liong.  o.  27.  N.  Lat.  49.  ii. 

C%R£,  in  Ancient  Geography^  a  town  of  Etruria, 
the  rojal  residence  of  Mezentius.  Its  ancient  name  was 
Argylla.  In  Strabo^s  time  not  the  least  vestige  of  it 
remainedy  except  the  baths  called  cceretana*  From  this 
town  the  Roman  consorts  tables  were  called  atrites  to-' 
buUt.  In  these  were  entered  the  names  of  such  as  for 
some  misdemeanour  forfeited  their  right  of  suffrage,  or 
were  degraded  from  a  higher  to  a  less  honourable  tribe* 
For  the  people  of  Caere  hospitably  receiving  those  Ro- 
mans.who,  after  the  taking  of  Rome  by  the  Gauls,  fled 
with  their  gods  and  the  sacred  fire  of  Vesta,  were,  on 
the  Romans  recovering  themselves  from  this  disaster, 
honoured  with  the  privilege  of  the  city,  but  without  a 
right  of  voting. 

C^RITES  TABUUE.     See  the  preceding  article. 

CAERFILLY,  a  town  of  Glamorganshire  in  South 
Wales,  seated  between  the  rivers  Taaff  and  Rumney, 
in  a  moorish  ground  among  the  hills.  It  is  thought 
the  walls,  now  in  ruins,  were  built  by  the  Romans  \ 
there  being  often  Roman  coins  dug  up  there.  W. 
Long.  3.  12.  N.  Lat.  51.  25. 

CAERLEON,  a  toi^n  of  Monmouthshire  in  Eng- 
land, and  a  place  of  great  antiquity.  It  was  a  Roman 
town,  as  b  evident  from  the  man^  Roman  antiquities 
found  here.  It  is  commodiously  situated  on  the  river 
Usk|^  over  which  there  is  a  large  wooden  bridge.  The 
houses  are  generally  built  of  stone,  and  there  are  the 
ruins  of  a  castle  still  to  be  seen.  W.  Long.  3.  o.  N. 
^   Lat.  51.  40. 

CAERMARTHENSHIRE,  a  county  of  Wales, 
bounded  on  the  north  by  the  Severn  sea  or  St  George^s 
channel,  Cardiganshire  on  the  south,  the  shires  of 
Brecknock  and  Glamorgan  on  the  east,  and  Femhroke- 
abire  on  the  west.  Its  greatest  length  is  between  30 
and  40  miles,  and  its  breadth  upwards  of  20,  and  it 
contained  77,21^  inhabitants  in  l8xi*  The  soil  is 
less  rocky  and  mountainons  than  most  other  parts  of 
.  Wales,  and  consequently  is  proportionally  more  fertile 
both  in  com  and  pasture.  It  has  also  plenty  of  wood, 
coal,  and  limestone.  The  most  considerable  rivers  are 
the  Towey,  the  Cotby,  and  theTave ;  of  which,  the  first 
aliounds  with  excellent  sa]nM)n»  The  principal  towoa 
are  Caermartlien  the  capital,  Kldwely,  Lanimdovery, 
&c.  This  county  abounds  with  ancient  forts,  camps, 
and  tumoli  or  biicrowi«     Near  to  CaermarthePi  to* 
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wards  the  east,  may  be  seen  the  ruins  of  Kastelk  Kar-  Ca«nB«r. 
rey,  which  was  situated  on  a  steep  and  inaccessible  rockj  theachire 
and  also  several  va<tt  caverns,  supposed  to  have  been  ^  B 
copper  mines  of  the  Roman&f.  Near  this  spot  is  a  foua* 
tain  which  ebbs  and  flows  twice  in  24  houos  like  the 
sea.   See  Caermarth£nshire,  SurrL£]4£NT. 

Caermarthek,  a  town  of  Wales,  and  .capital  of  the 
countj  of  that  name.  It  is  situated  on  the  river  Towey, 
over  which  it  has  a  fine  stone  bridge.  It  is  of  great 
antiquity,  being  the  Maridunum  of  Ptolemy.  It  is  a 
thriving  plaoe,  and  many  of  the  neighboormg  gentry 
reside  there  in  the  winter.  It  is  a  corporation  and 
county  of  itself,  with  power  to  make  by-lawa^  Here 
were  held  the  courts  of  chancery  and  exchequer  for 
South  Wales,  till  the  whole  was  united  to  Englaad  in 
the  reign  of  Henry  VIII.  Here  was  bora  the  famous 
conjuror  Merlin  ^  and  near  the  town  is  a  wood  called 
Merlin^s  Grove^  where  he  is  said  to  have  often  retired 
for  contemplation.  Many  of  hie  pretended  propb^es 
are  still  preserved  in  the  countnr.  The  toWA  gives  the 
title  of  marquis  to  the  duke  of  Leeds. '  It  sends  one 
member  to  parliament,  and  the  county  another.  Fopu* 
lation.7275. 

CAERNARVONSHIRE,  a  couatj  of  Wales, 
bounded  on  the  north  and  west  by  the  sea,  on  the  south 
by  Merionethshire,  and  on  the  east  divided  Gtom.Den* 
bighshire  by  the  river  Conwaj.  It  is.  about  4O.iaile0 
in  length,  and  20  in  breadth  \  and  sends  one  membej^  to 
parliament  for  the  shire,  and  another  for  the  borough 
of  Caernarvon.  The  air  is  very  piercing  j  owing  partly 
to  the  snow,  that  lies  seven  or  eight  months  of  the  year 
upon  some  of  the  mountains,  which  are  so  high  that 
they  are  called  the  British  Alps ,  and  partly  to  the 
great  number  of  lakes,  which  are  said  not  to  be  fewer 
than  50  or  60.  The  soil  in  the  valleys  00  the  side  next 
Ireland  is  pretty  fertile,  especially  in  barley;  great 
numbers  of  black  cattle,  sheep,  and  goats,  are  fed  on 
the  mountains.  The  population  in  10  xi  was  49,336. 
.The  highest  mountains  in  the  county  are  those  oalTed 
Snowdon  hiUs^  t^nd^Ptn'maen'mawr,  which  last  hangt 
over  the  sea.  There  is  a  road  cut  out  of  the  rock  on  the 
side  next  the  sea,  rnarded  by  a  wall  running  along  the 
edge  of  it  on  that  side  ;  but  the  traveller  is  sometimes  ia 
danger  of  beiog  crushed  bj  the  fall  of  pieces  of  the  rock 
from  the  precipices  above.  The  river  Conway,  though 
its  course  from  the  lake  ont  of  which  it  issues  to  ita 
mouth  is  only  1 2  miles,  yet  is  so  deep,  in  consequence 
of  the  many  brooks  it  receives,  that  it  is  navigable  by 
ships  of  £ood  burden  for  eight  miles.  Pearls  are  fiiond 
in  large  black  muscles  taken  in  this  river.  The  prin- 
cipal towns  are  Bangor,  Caernarvon  the  capitalt  and 
Conway.  In  this  county  is  aa  ancient  voad  said  to  have 
been  made  by  Helena  the  mother  of  CoBStantine  the 
Great :  and  Matthew  of  Westminster  asserts,  that  the 
body  of  Constantitts,  father  of  Constant«iie»  was  fonod 
at  Caernarvon  in  the  year  1 283,  and  interred  in  the 
parish  church  by  order  of  Edward  I.    See  CajERNAA- 

yOKSHIR£,  SUPP^MXMT. 

Ca£RKarvok,  a  town  of  Wal^,  .and  eapital  of  the 
connty  of  that  name.  It  was  built  by  Edward  l»  iiear 
the  site  of  the  ancient  Segoptiuop,  nft^r  his  coof  aeK  of 
the  country  in  1282^  the  situation  beiog  weU  adapted 
to  overawe  his  new  subjects.  Jt  had  dwtefal  nsqnisitea 
for  stningth ;  being  bounded  ^  one  ^de  hf  lybe  arm 
of  the  sea  called  the  Mcnai;  by  t^o  esUiaryi  of  the 
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CaerBtfTonSeiont  oifanotliery  ezaetly  vliere  it  receiv«t  the  tidd 
1^  ^    frani  the  former  ^  on  a  third  side,  rmI  a  pari  of  iht 

P*'*^"*:  fourth^  hj  a  dtttk  of  the  McDal;  and  the  remaiiidtr 
'  has  the  ap^arance  of  having  the  inaulatton  oompleted 
by  art.  Edvard  aodertook  this  great  work  immedi* 
•tely  after  hia  oonqnest  of  the  country  tii  1282,  and 
completed  the  fortifications  and  castle  before  1284$ 
fwt  hu  qneent  on  April  25tb  in  that  year,  brought 
fiyKh  within  its  walls  Edward,  first  prince  of  Walee  of 
the  English  line.  It  was  built  wkbin  the  space  of  one 
year,  by  the  labour  of  the  peasants,  and  at  the  cost  of 
the  ohieftiiins'  of  the  coontry,  on  wHem  the  conqueror 
imposed  the  hateful  task*  The  eztrmal  state  of  the 
waUs  and  oaatle,  Mr  Pennant  informs  us,  are  at  present 
exactly  as  they  were  in  the  time  of  Edward.  The 
walls  are  defended  by  numbers  of  round  towers,  and 
bare  two  principal  gates :  the  east,  facing  the  moun- 
tains )  the  west,  upon  the  Menai.  The  entrance  in- 
to thb  castle  is  very  angost,  beneath  a  great  tower^  oft 
the  front  of  which  appears  the  statae  of  |fae  fonndeiv 
with  ardagger  in  bift'haod^^  as  if  menacing  fais<u6w- 
acquised  nnwiHing  subjects.  The  gate  bad  four  port- 
callisea,  and  every  requistte  of  strsogth.  The  towers 
are  very  beaotifbU  The  eagle  tower  is  remarkably 
fine,  and  has  the  addition  of  three  slender  angular  tur> 
lets  issuing  from  the  top.  Edward  IL  was  born  in  a 
little  dark  reom  in  this  tower,  not  twelve  feet  long 
nor  eight  in  bicadth :  so  little  did,  in  those  days,  a 
voyal  consort  consult  either  pomp  or  convenienoy. 
The  gate  through  which  the  i^ectionate  Eleanor  en- 
tered, to  give  the  Welsh  a  prince  of  their  own,  wlio 
could  not  speak  a  word  ef  EngEsfa,  is  at  the  farthest 
end,  at  a  vast  het^t  above  the  outside  ground;  so 
could  only  be  approached  by  a  drawlridge.  The  quay 
is  a  moat  beantifal  walk  ilong  the  side  of  the  Menai^ 
and  coasmaads  a  most  agreeable  view. 

Caenmrvon  is  destitnta  of  mannfectnres,  but  has  a 
brisk  trade  with  London,  Bristol,  Liverpool,  and  Ire- 
land, for  the  several  neoeanuriea  of  life.  It  is  the  n^ 
eidence  of  numbeie  of  genteel  femilies,  and  contains 
aeveral  very  good  bouses.  Edward  I*  beitowed  on  this 
town  its  fiffst  royal  ehartnv^  anJ  nMufte.it  a-'fWe  be- 
mogh.  Among  other  privilegsu,  ncsie  of  the  batgesses 
caold  be  convicted  of  smy  crime  committed  between 
the  rivers  Conway  and  Dyfe,- unless  by  a.  jury  of  their 
own  townsmen.  It  is  goveivod  by  a  mayor,  who,  by 
patent,  is  created  governor  of  the  castle.  It  has  one 
alderman,  two  bailiffs,  a  town  cleric,  and  two  Serjeants 
at  mace.  The  representative  of  the  place  is  elected  by 
its  bni^ess^, ;  and  tlmse  «f  Conway,  Pwllhtfli,  Nesyo, 
end  Cnokaifcth.  The  right  eC  Voting  it  in  Ae  freemen. 
Tbe  tesvn  gives  title  of  Mr/  and  ffUirquit  to  the  duke 
of  Chandoa^  and  has  a  good  tide  harbour.  Population 
4595  in  18x1. 

CAERWIS,  a  market  town  of  Flintohire,  in  North 
Wales,  situated  in  W.  Long.  3^  25.  N.  Lat.  53.  20. 

C.£8ALPINIA,BRASiLi9rro,or£niM/f0oodL  See 
BortAKT  Index.  Of  thisr  there  are  tbiee  species^  the 
most  remarkable,  of  which  is  the  brasiliensis,  commonly 
called  BnuHeHo.  It  grows  natonilly  in  the  warmest 
parts  of  America,  from  whence  the  wood  is  imported 
for  the  dyeie,  who  use  it  much.  The  demand  has  been 
to  great,  that  none  of  the  large  trees  are  left  in  any 
ef  the  British  plantations }  so  that  Bir  Catosby  owns 
himself  ignorant  of  the  dimensions  to  which  they  giew* 
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The  largest  remaining  are  not  above  two  inches  inceialpitti* 
thickness,   and  eight  or  trine  feet  in  height.     The        11 
braocbes  are  slender  and  fell  of  small  prickles ',  the ,  ^— ^'''  ^ 
leaves  are  pinnated  j  the  lobes  growing  opposite  to  one        ' 
another,  broad  at  their  ends,  with  one  notch.  The  flow-    ' 
ers  are  white,  papilionaceous,  with  many  stamina  and  • 

yellow  apices  growing  in  a  pyramidal  spike,  at  the  end 
of  a  long  slender  stalk :  the  pods  enelose  several  small 
round  seeds.  The  colour  produced  from  this  wood  is 
greatly  improved  by  solution  of  tin  in  aqua  regia  *•  *  ^^  ^^ 
The  second  sort  is  a  native  of  the  same  countries  with  ^l^^"^' 
the  first,  but  is  of  a  larger  site.  It  sends  out  many  j^^., 
weak  irregular  branches,  armed  with  short,  strong,  up- 
right thorns.  The  leaves  branch  out  in  the  same  man- 
ner as  the  first}  but  the  lobes,  or  small  leaves,  are 
oval  and  entire.  The  flowers  are  produced  in  long 
spikes  like  those  of  the  former,  but  are  variegated  with 
red.  These  plants  may  be  propagated  from  seeds, 
which  should  be  sown  in  small  pots  filled  with  light  rich 
eaHh  early  in  the  spring,  and  plunged  in  a  bed  of  tan- 
ner^s  bark.  Being  tender,  tbey  require  to  be  always 
kept  in  the  stove,  and  to  be  treated  in  the  same  man« 
ner  an  other  exotics  of  that  kind. 

C^SALPINUS  of  Arezzo,  professor  at  Pisa,  and 
afterwards  physician  to  Pope  Clement  VIIL  one  of  the 
capital  writers  in  botany.    See  SorPLEMEKT. 

C^SAR,  Julius,  the  illustrious  Roman  general 
and  historian,  was  of  the  family  of  the  Julii,  who  pre* 
tended  they  were  descended  from  Venus  by  .£neas. 
The  descendants  of  Ascanius,  son  of  ^neas  and  Creiisa, 
and  snmamed  Juhus^  lived  in  Alba  till  that  city  was 
ruined  by  Tullos  Hostilius  king  of  Rome,  who  carried 
them  to  Rome,  where  tbey  flourished.  We  do  not  find 
that  tbey  produced  more  than  two  branches.  The  first 
bore  the  name  of  2W//i»,  the  other  that  of  Ctesarm  The 
most  ancient  of  the  Caesars  were  those  who  were  in 
public  employments  in  the  nth  year  of  the  first  Punic 
war.  After  that  time  we  find  there  was  always  some 
of  that  family  who  enjoyed  public  offices  in  the  com- 
monwealth, till  the  time  of  Caios  Julius  Cscsar,  the  sub- 
ject of  this  article..  He  was  bom  at  Rome  the  I2tb  of 
the  nvwth  Quintilis,  year  of  the  city  653,  and  lost  his 
father  An.  669.  By  his  valour  and  eloquence  he  soon 
acquired  the  highest  reputation  in  the  field  and  in  the 
senate.  Beloved  and  respected  hj  his  fellow  citizens, 
he  enjoyed  successively  every  magisterial  and  military 
honour  the  public  could  bestow  consistent  with  its 
own  free  constitution.  But  at  length  haring  subdued 
Pompey,  the  great  rival  of  his  growing  power,  bis 
boundless  ambition  effaced  the  glory  of  his  former  ac- 
tions :  for,  pursuing  his  favourite  maxim,  *'  that  he 
had  rather  be  the  first  man  in  a  village  than  the  second  i 
in  Rome,*'  he  procured  himself  to  be  chosen  perpetual 
dictator;  and,  not  content  with  this  unconstitutional 
power,  his  faction  had  resolved  to  raise  bim  to  the  im- 
perial dignity  ^  when  the  friends  of  the  civil  liberties 
of  the  repoblio  rashly  assassinated  him  in  the  senate- 
house,  where  they  should  only  have  seized  him  and 
brought  him  to  a  legal  trial  ror  usurpation.  By  this 
impolitic  measure  they  defeated  their  own  purpose,  in- 
volving the  city  in  consternation  and  terror,  which  pro> 
doced  general  anarchy,  and  paved  the  way  to  the  revo^ 
lotion  tbey  wanted  to  prevent :  the  monarchical  sovern* 
ment  being  absolutely  founded  on  the  murder  of  Jolina  ^ 
CsMar.    He  fell  in  the  56th  year  of  his  age,  43  years 

before^ 
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•CaetRf.    before  the  CbristUn  era.     His  cemontnUries  conUin 
*       V       '  a  history  of  his  principal  voTagea,  battles,  and  victo- 
ries.   The.LoodoD  edition  in  ijllf  in  foliO|  is  pre* 
ferred. 

The  detail  of  Csesar^s  transactions  (so  far  as  is  con- 
sistent with  the  limits  of  this  work)  being  given  under 
the  article  RoM£|  we  shall  here  only  add  a  portrait  of 
«  From  the  bim  as  drawn  bj  a  philosopher*. 
Jtelanget  «<  If,  after  the  lapse  of  18  centuries,  tbe  truth  may 
^^la^  f  ^  published  without  oflfence,  a  philosopher  might,  in 
ALG^hd-  ^^  following  terms,  censure  CsBsar  without  calum- 
lot.  niating  him,  and  appUjiid  him  t  without  exciting  his 

blushes. 

<*  Caesar  had  one  pk'edominant  passion :  it  was  the 
love  of  glory;  and  he  passed  40  years  of  his  life  in 
seeking  opportunities  to  foster  and  encourage  it.  His 
soul,  entirely  absorbed  in  ambition,  did  not  open  itself 
to  other  impulses.  He  cultivated  letters  j  but  he  did 
not. love  them  with  enthusiasm,  because  be  had  not  lei«> 
sure  to  become  the  first  orator  of  Rome.  He-  corrupted 
tbe  one  half  of  the  Roman  ladies,  but  his  heart  had  no 
concern  in  the  fiery  ardours  of  his  senses.  In  the  arms 
of  Cleopatra,  he  thought  of  Fompey ;  and  this  singu- 
lar man,  who  disdained  .to  have  a  partner  in  the  empire 
of  the  world,  would  have  blushed  to  have  been  for  one 
instant  the  slave  of  a  woman. 

**  We  must  not  imagine  that  Caesar  was  bora  a  war- 
rior, as  Sophocles  and  Milton  were  bom  poets.  For^ 
if  natnre  had  made  him  a  citizen  of  Sybaris,  he  would 
have  been  the  most  voluptuous  of  men.  If  in  our  days 
be  had  been  born  in  Pennsylvania,  he  would  have  been 
the  most  inoQensive  of  Quakers,  and  would  not  have 
disturbed  tbe  tranquillity  of  the  new  world. 

'*  The  moderation  with  which  be  conducted  himself 
after  his  victories,  has  been  highly  extolled ;  but  in  tbia 
he  showed  his  penetration,  not  the  goodness  of  his 
heart.  Is  it  not  obvious,  that  the  display  of  certain 
virtues  is  necessary  to  put  in  motion  the  political  ma- 
chine ?  It  was  requisite  that  he  should  have  the  appear- 
ance of  clemency,  if  he  inclined  that  Rome  should  for- 
give him  his  victories.  But  what  greatness  of  mind  is 
there  in  a  generosity  which  follows  on  the  usurpation 
of  the  supreme  power  ? 

*^  Nature,  while  it  marked  Csesar  with  a  sublime  cha- 
racter,  gave  him  also  that  spirit  of  perseverance  which 
Tenders  it  useful.  He  had  no  sooner  begun  to  reflect, 
than  he  admired  Sylla ;  hated  him,  and  yet  wished  to 
imitate  him.  At  the  age  of  15,  he  formed  the  pro- 
ject of  being  dictator.  It  was  thus  that  the  president 
Montesquieu  conceived,  in  his  early  yot^th,  the  idea  of 
-    the  Spirit  of  Laws. 

"  Physical  qualities  as,  well  as  moral  causes,  contri- 
buted to  give  strength  to  his  character.  Nature,  which 
bad  made  him  for  command,  had  given* him  an  air  of 
dignity.  He  had  acquired  that  soft  and  insinuating 
eloquence,  which  is  perfectly  suited  to  seduce  vulgar 
minds,  and  has  a  powerful  influence  on  the  most  culti- 
vated. His  love  of  pleasure  was  a  merit  with  the  fair 
sex ;  and  women,  who  even  in  a  republic  can  draw  to 
them  the  suffrages  and  attention  of  men,  have  the 
highest  importance  in  Regenerate  times.  The  ladies 
of  his  age  were  charmed  with,  the  prospect  of  having 
a  dictator  whom  they  might  subdue  by  their  attrac- 
tions. 
**  In  vain  did  the  genius  of  Cato  tvatch  for  some 
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time  to  sustain  tbe  liberty  of  bis  ooontry.  It  was  bn- 
eqnal  te  contend  with  that  of  Cffsar.  Of  what  tLWtak 
were  the  eloquence,  tbe  phileeopby,  and  the  virtue  of 
this  republican,  when  opposed  by  a  man  who  bad  the 
address  to  debauch  the  wife  of  every  citizen  whose  in- 
terest he  meant  to  engage  j  who,  poaaessing  an  enthu- 
siasm for  glory,  wept,  because,  at  tbe  age  of  50,  be 
bad  not  conquered  tbe  world  like  Alexander;  and  who, 
with  the  haughty  temper  of  a  despot,  was  more  desi- 
rous to  be  the  first  nan  in  a  village  than  the  second  in 
Rome* 

**  Caesar  had  the  good  fortune  to  exist  in  times  of 
trouble  and  civil  commotions,  when  the  minds  of  men 
are  put  into  a  ferment ;  when  opportunities  of  great 
actions  are  frequent  ^  when  talents  are  every  thing,  and 
those  who  can  only  boast  of  their  virtues  are  nothing. 
If  he  had  lived  an  hundred  years  sooner,  he  would  have 
been  no  more  than  an  obscure  villain  ;  and,  instead  of 
giving  laws  to  tbe  world,  would  not  have  been  able  to 
produce  any  eonfiieion  in  it.  . 

*'  I  utill  here  be  bold  enough-  td  advance  an  idea, 
which  may  appear  paradoxical  to  those  who  wieakly 
judge  of  men  from  what  they  achieve,  mid  not  from 
the  principle  which  leads  them  to  acL  Nature*  Ibrmed 
in  the  same  mould  Csesar,  Mahomet,  Cromwell,  and 
Kouli  Khan.  They  all  of  them  united  to  genius  that 
profound  policy. which  renders  it  so  powernil.  Ther 
all  of  them  had  an  evident  superiority  over  those  wim 
whom  they  were  surrounded  ^  they  were  conscious  of 
this  superiority,  and  they  made  others  conscious  of  it. 
They  were  all  of  them  bom  subjects,  and  became  for- 
tunate usurpers.  Had  Cecsar  been  placed  in  Persia,  he 
would  have  made  the  conquest  of  India ;  in  Arabia,  he 
would  have  been  the/ohinder  of  a  new  religion ;  in  Lon- 
don, he  would  hfcve  stabbed  bis.sovetrign,  ot  have  pro- 
cured his  assassination  under  the  sanction  of  the  laws. 
He  reigned  with  glory  over  men  whom  he  bad  reduced 
to  be  slaves  j  and,  under  one  aspect,  be  is  to  be  consi- 
dered as  a  berp ;  under  another,  as  a  monster.  But-it 
would  be  unfortunate,  indeed,  for  society,  if  the  pos- 
iession  of  .superior  talents  gave  iodividuala  a  right  to 
Xrauble  its  repose*...  Usurpers  accordingly  have  flatter- 
ers, but  QQ  friend#  ^  .atfangersiTespeiit  them  V  their  sub- 
jects complain  and  submit ;  it  b  in  their  own  families 
that  humanity  finds  her  -  avengers.  Csasar  was  snaassi- 
nated  by  bis  son,  Mahomet  was  poisoned  by  his  wife, 
KouU  Khan  was  nmssacred  by  his  nephew^  and  Crom- 
well only  died  in  bis  bed  because  his  son  Richard  was 
a  philosopher. 

"  Ceesar,  the  tyraot  of  liis  country  5 ,  C«sar,'  iwhb 
destroyed  the  agents  of. bis  crimes,  if  they  failed  ih>ad^ 
dress ;  'Csesar,  in  fine,  the  husband  of  every  wi£i,  and 
the  wife  of  every  husband,  has  been  accounted  a  great 
man  by  the  mob  of  writers.  But  it  is  only  the  philo* 
sopber  who  knows  how  to  mark  the  barrier  between 
celebrity  and  greatness.  The  talents  of  thia  singular 
man,  and  the  good  fortnne  whieh  constantly  attended 
Um  till  the  moment  of  h»  assaisdnation,  have  coneeal^d 
the  enormity  of  bis  actions.**  ^ 

CJesar,  in  Roman  antiquity,  m  title  borne*  by.  all 
the  emperors,  from  Julius  Csesar  to  the  destruction  of 
the  empire.  It  was  also  used  as  a  title  of  distinction 
for  tbe  intended  or  presumptive  heir  of  the  empire,  as 
King  qJ  the  Romans  it  now  osed  for  that  of  the  German 

empire* 
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TU»  tide  took  111  rise  fmm  tiie  aunmine  of  the  fint 
cmiperer  €.  Jiiliiit  Cfieiaor»  which,  by  *  deoree  of  the 
•eneie,  all  the  •aeccodiag  emperon  were  to  bear*  Un- 
der Ui  MiiioeBior,  the  appellation  of  Jugvstut  being 
appvoffiated  to  the  enperon,  iu  oompliment  to  that 
prince,  the  title  Cmtar  wM  gi^ev  to  the  second  per- 
son in  tlie  empire,  though  still  it  continned  to  be  given 
to  the  first }  and  hence  the  dUterenoe  betwixt  Csesar 
used  simply,  and  Cscsar  with  the  addition  of  Imperator 
Aogostus. 

The  dignity  of  Caesar  remained  to  the  second  of 
Uie  empire,  till  Alexias  Comnenos  having  elected 
Nioephorus  Melisaenos  Csesar  by  contract ;  and  it  be- 
ilig  necessary  to  confer  some  higher  dignity  on  his 
own  brother  Isaacios,  he  created  him  Sebastocrator 
with  the  precedency  over  Melissenns }  ordering,  that 
in  all  acclamations,  &c*  Isaacius  Sebastocrator  should 
be  named  the  second,  and  Melissenns  Caesar  the 
third. 

Cjesar,  Sir  Julius^  a  learned  civilian,'  was  descend- 
ed by  the  female  line  from  the  doke  de'Cesarini  in 
Italy  'f  and  was  bom  near  Tottenham  in  Middlesex,  in 
the  year  1557*  He  was  edocated  at  Oxford,  and 
afterwards  studied  in  the  university  of  Paris,  where, 
lit  the  year  1581,  he  was  created  doctor  of  the  civil 
law,  and  two  years  after  was  admitted  to  the  same 
deg^e  at  Oxford,  and  also  became  doctor  of  the  ca- 
non law.  He  was  advanced  to  many  honourable  em- 
ployments, and  for  the  last  20  years  of  his  life  was 
master  of  the  rolls.  He  was  remarkable  for  bis  exten- 
•ive  bounty  and  charity  to  all  persons  of  worth,  so  that 
he  seemed   to  be  the  almoner-general  of  the  nation. 

He  died  in  1639,  ^^  ^^  79^  J^^^  ^^  ^^  ^8^*  ^^  '^ 
very  remarkable  that  the  manuscripts  of  this  lawyer 
were  oflEered  (by  the  executors  oi  some  of  his  descen- 
dants) to  a  cheesemonger  for  waste  paper ;  but  being 
timely  inspected  by  Mr  Samuel  Paterson,  this  gentle- 
man discovered  their  worth,  and  had  the  satisfaction  to 
nnd  his  judgment  confirmed  by  the  profession,  to  whom 
they  were  sold  in  lots  for  upwards  of  500I.  in  the  yeas 

CssAiL  Augusta^  or  Ctieiorea  Auguita^  in  Jneieni 
Otograpikff  a  Koman  colony  situated  on  the  river  Iberus 
in  the  Hither  Spain,  before  called  StMtba^  in  the  ter- 
ritories of  the  EdetanL  Now  commonly  thought  to  be 
Saragosa. 

Cw£SAR£A,  the  name  of  several  ancient  cities, 
particularly  one  on  the  coast  of  Phoenicia.  It  was  very 
conveniently  situated  for  trade  \  but  had  a  very  danger- 
ous harbour,  so  that  no  ships  could  be  safe  in  it  when 
the  wind  was  at  south-west.  Herod  the  Great,  kings 
ofJudea,  remedied  this  inconveniency  at  an  immense 
expence  and  labour,  making  it  one  of  the  most  con- 
venient havens  on  that  coast.  He  also  beautified  it 
with  many  buildings,  and  bestowed  12  years « on  the 
finiihtBg  and  adorning  it. 

CESAREAN  operation.     See  MiDWirCilT. 

C^SARIANS,  Ca$afien999,  in  Roman  antiquity, 
were  officers  or  ministers  of  the  Roman  emperors :  They 
.kept  the  account  of  the  revenues  of  tbe  emperors  \  and 
tOMc  possession,  in  their  name,  of  such  things  as  de- 
volved or  were  confiscated  to  them. 

C^SARODUNUM,  IfkAmiemCht^rttphy^  a  town 
of  the  Tbronea  in  Celtic  Ganl  ^  now  Zotf^,  the  capi- 
ta) of  Touraioe.    See  Tours. 

\0L.  V.  Part  I.  t 


C.S8AR0MAGUS,  in  Ancient  Geography^  a  town 
of  the  Trinobantes  in  Britain)  by  some  supposed  to 
be  Chthnsford^  by  others  Brentfordy  tsa^  by  others 
PuffleeU- 

CASI^A,  in  Aneieni  Geogrephyy  a  town  of  Gallia 
Cispadana,  situated  on  tbe  rivers  Isapis  and  Rubicon  i 
naw  CxcENA,  which  see. 

C^SIA  STLVA,  in  Ancient  Geography^  a  wood  in 
Germany,  part  of  the  great  Sylva  Hennrnia,  situated 
partly  in  tbe  duchy  of  Cleves,  and  partly  m  Westphalia, 
between  Wesel  and  Kesfield. 

C^SONES,  a  denomination  given  to  those  cot  out 
of  their  motbeis  wombs.  Pliny  ranks  this  as  an  au- 
spicious kind  of  birth  \  tbe  elder  Scipio  Africanns,  and 
the  first  of  the  family  of  Csesars,  were  brought  into  the 
world  in  this  way. 

C^STUS,'  in  antiquity,  a  large  gauntlet  made  of 
raw  hide,  which  the  wrestlers  made  use  of  when  they 
fought  at  the  public  ganies.-^This  was  a  kind  of  lea- 
thern strap,  strengthened  with  lead  or  plates  of  iron, 
which  encompassed  tbe  handj  the  wrist,  and  a  part  of 
the  arm,  as  well  to  defend  these  parts  as  to  enforce 
their  blows. 

CiKSTUS,  or  Cdtettany  was  also  a  kind  of  giidle,  made 
of  wool,  which  the  hnsband  untied  for  his  spouse  tbe 
first  day  of  marriage,  before  they  went  to  bed. 

This  relates  to  Venns's  girdle,  which  Juno  borrowed 
of  her  to  entice  Jupiter  to  love  her.    See  Cestus. 

C^SURA,  in  the  ancient  poetry,  is  when,  in  tbe 
scanning  of  a  verse,  a  word  is  divided  so,  as  one  part 
seems  cnt  off,  and  goes  to  a  different  foot  from  the 
rest:  as, 

Menti^  m\liy  nufi^piom  men\dacui{fronmi^ 

where  the  syllables  ri^  /i,  ^aom,  and  mrn,  are  caesuras. 

Cjesura,  in  the  modem  poetry,  denotes  a  rest  or 
pause  towards  the  middle  of  an  Alexandrian  verse,  by 
which  the  vuice  and  pronunciation  are  aided,  and  the 
verse,  as  it  were,  divided  into  two  hemistichs.  See 
Pause. 

CETERIS  PARIBUS,  a  Latin  term  in  frequent  use 
among  mathematical  and  physical  writers,  xlse  words 
literally  signify,  the  rest  for  other  things)  Icing  alike 
or  equai.  Thus  we  say  the  heavier  the  bullet,  ceteris 
paribus^  the  mater  the  range ;  i.  e.  by  how  much  the 
bullet  is  heavier^  if  the  lengu  and  diameter  of  the  piece 
and  strength  of  the  powder  be  the  same,  by  so  much 
will  the  utmost  range  or  distance  of  a  piece  of  ordnance 
be  the  greater.  Thus  also,  in  a  physical  way,  we  say^ 
the  velocity  and  quantity  circulatmg  in  a  given  time 
through  any  section  of  an  artery,  will,  cceteris  paribus^ 
be  according  to  its  diameter, .  and  nearness  to  or  dis- 
tance from  the  heart. 

C^TOBRIX,  in  Ancient  Geography^  a  town  of  Ln- 
sitania,  near  the  mouth  of  the  Tagus,  on  the  east  side  ^ 
now  extinct.  It  had  its  name  from  its  fishery  ^  and 
there  are  stiJI  extant  fish  ponds  on  the  shore  done  with 
plaster  of  Paris,  which  illustrate  the  name  of  the  ruin- 
ed city. 

CAFFA,  in  commerce,  painted  cotton  cloths  ma- 
nufactured in  the  East  Indies,  and  sold  at  Bengal. 

Cafta,  01*  Kqffbf  a  city  and  port  town  of  Crim 
Tartary,  situated  on  the  south-east  part  of  that  penin- 
sula.   £•  Long.  37*  o.  N.  Lat.  44.  55. 

It  is  tile  most  considerable  town  in  the  country,  and 
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gives  name  to  tbe  straits  of  Caflh|  "which  run  from 
the  Eaxine  or  Black  sea,  to  the  Palus  Mseotit,  or  sea 
of  Asopb. 

CAFFILAy  a  company  of  merchants  or  travellcra, 
who  join  together  in  order  to  go  with  more  security 
through  the  dominions  of  tbe  Great  Mogul,  and 
through  other  countries  on  the  continent  of  the  East 
Indies. 

The  caffila  differs  from  a  caravan,  at  least  in  Per- 
sia ;  for  tlie  caffila  properly  belongs  to  some  savereign, 
or  to  some  powerful  company  in  Europe  \  whereas  a 
caravan  is  a  company  of  particular  merchants,  each 
trading  upon  his  own  account.  The  English  and 
Dutch  hi^ve  each  of  them  their  caffila  at  Gambrow. 
There  are  also  such  caffilas,  which  cross  some  parts  of 
the  deserts,  of  Africa,  particularly  that  called  the  sea  of 
sandf  which  lies  between  tbe  kingdom  of  Morocco 
and  these  of  Tonibut  and  Giago,  This  is  a  journey 
of  400  leagues ;  and  takes  up  two  months  in  goings 
and  as  niaay  in  coming  back  >  the  caffila  travelling 
only  by  night,  on  account  of  the  excessive  heat  of  ttiat 
country,  The  chief  merchandise  they  bring  back  con- 
sists in  gold  dust,  which  they  call  atibar^  and  the  Eu- 
ropeans ttbir. 

Caffila,  on  tbe  coast  of  Guzerat  or  Caiabaya,  sig*- 
aifies  a  small  fleet  of  merchant  ships. 

CAFFRABIA,  the  country  of  the  Caffcea  or  Hot- 
tentots, in  the  most  southerly  parts  of  Africa,  lying  in 
the  form  of  a  crescent  about  the  inland  country  of  Mo- 
nomotapa,  between  35^  south  latitude  and  the  tropie 
of  Capricorn  :  and  bounded  on  the  east,  south,  and 
west,  by  the  Indian  and  Atlantic  oceans.  See  Hot- 
tentots. 

Most  of  the  sea  coasts  of  this  conntry  are  subject  to 
the  Dutch,  who  have  built  a  fort  near  the  most  sootbem 
promontory  called  the  C<^  of  Good  Hope. 

C  AG,  or  Keg,  a  barrel  or  vessel  that  cootaios  soma 
four  or  five  gallons. 

CAGANUS,  or  Cacakus,  an  appellation  ancient- 
ly given  by  the  Huns  to  their  kings.  The  word  ap- 
pears also  to  have  been  formerly  applied  to  the  prin- 
ces of  Muscovy,  now  called  c%ar.  From  tbe  sama 
also,  probably,  the  Tartar  title  cJuun  or  can,  had  its 
origin. 

CAGE,  an  enclosure  made  of  wire,  wicker,  or  the 
like,  interwoven  lattice-wise,  for  tbe  confinement  of 
birds  or  wild  beasts.  The  word  is  French,  cage^  formed 
from  the  Italian  gaggia^  of  the  Latin  cavea^  which  sig- 
nifies the  same :  a  covets  tAecUralibus  in  quibus  include^ 
hanturfene* 

Beasts  were  usually  hronght  to  Rome  shut  up  in 
oaken  or  beechen  cages  artfully  formed,  and  covered 
or  shaded  with  boughs,  that  the  creatures,  deceived  with 
the  appearance  ef  a  wood,  might  fancy  themselves  in 
their  forest.  The  fiercer  sorts  were  pent  in  iron  cages, 
lest  wooded  prisons  might  be  broke  through.     In  some    '  bu{  Paul  excused  himself  from  leaving  his  own  ooon- 
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be  let  out  for  sport.    The  eavea  were  a  sort  of  iron      C«gc» 
cages,  different  from  dens,  which  were  under  ground        11 
and  dark  y   whereas  the  eavete  being  airy  and  light,  ^'^"*^ 
the  beasts  rushed  out  ef  them  with  more  alacrity  and         ' 
fierceness  than  if  they  had  been  peot  nader  ground. 

Cage,  in  carpentry,  signifies  an  outer  work  of  tim- 
ber, inclosing  another  within  it.  In  this  sense  we  say, 
the  cage  of  a  wind-mi^  The  cage  of  a  staircase  de- 
notes the  wooden  sides  or  walls  which  enclose  it. 

CAGE  AN,  or  Cagatan,  a  province  of  the' island 
of  Luzon,  Off  Manilla,  in  the  East  Indies.  It  is  the 
largest  in  the  island,  being  80  leagues  in  length  and 
40  in  breadth.  Tbe  principal  city  is  called  JNSnn  Sr- 
^ia^  and  15  leagues  eastward  from  this  city  lies  Cape 
fiajador.  Doubling  that  cape,  and  coasting  along  20 
leagues  from  north  to  south,  tbe  provinee  of  Cagean 
ends,  and  that  of  Illocos  begins.  The  peaceaj^le  Ca« 
geans  who  pay  tribute  are  about  9000  \  but  thare  are 
a  great  many  not  subdued.  The  whole  province  is 
fruitful  \  tbe  man  apply  themselves  to  agriculture,  and 
are  of  a  martial  disposition  ;  and  the  women  apply  to 
several  works  in  qotton.  The  mountains  afford  food 
for  a  vast  number  of  bees  \  in  consequence  of  which 
wax  is  so  plenty,  that  all  the  poo»  bum  it  instead  of 
oil.  They  make  their  candles  af£i^r  the  fisllowing 
manner  \  they  leave  a  small  hole  at  each  end  of  % 
hollow  stick  for  the  wick  to  run  through,  and  then» 
stopping  the  bottom,  .fill  it  with  wax  at  the  top  ;  when 
cold,  they  break  the  mould  and  take  out  the  candlew 
On  the  mountains  there  is  abundance  of  brasil,  ebony^ 
and  other  valnable  woods.  In  the  woods  are  store  of 
wild  beasts^  as  boars  \  but  not  so  good  as  those  of  Eu- 
rope. There  are  also  abundance  of  deer,  which  they 
kill  for  tlieir  skins  and  horns  to  sell  to  the  Chinese* 

C  AGI^I,  an  ancient  episeopal  town  of  Italy,  in  the 
duchy  of  Urbino,  situated  at  the  foot  of  the  Apennina 
mountains*    £•  Long.  14.  la.  N.  LaL  43.  30. 

CAGLIARI,  PaoLO^  called  Pooib  Feromesef  an 
excellent  painter,  was  bom  at  Vemna  in  the  year 
J  53  2.  Gabriel  Cagtiari  bis  father  was.  a  sculptor,  and 
Antonio  Badile  his  uncle  was  his  master  in  painting. 
He  was  not  only  esteemed  the  best  of  all  the  Lombard 
painters,  but  for  his  extensive  talents  in  the  art  was 
fieculiarly  styled  II  pittor feUce^  **  the  happy  painter  $** 
and  there  is  searoely  a  church  in  Venice  where  some 
of  his  performances  are  not  to  be  seen.  De  Pile  says 
that  ^*  his  picture  of  the  marriage  at  Cana,  in  the 
church  of  St  George,  is  to  be  distinguished  horn  hia 
other  works,  as  being  not  only  the  triumph  of  Paul 
Veronese,  but  alsb  the  triumph  of  painting  itself.** 
When  the  senate  sent  Grimani,  procurator  of  St 
Mark,  to  be  their  ambassador  at  Rome,  Paul  attended 
him,  but  did  not  stay  long,  having  left  some  pieces  at 
Venice  unfinished.  Philip  II.  king  of  Spain,  sent  for 
him  to  paint  the  Escurial,  and  made  him  great  offers  y 


prispns  there  are  iron  cages  for  the  closer  confinement 
of  criminals.  Tbe  French  laws  distinguish  two  sorts 
of  birds  cages  \  viz.  high  or  singing  cages,  and  low  or 
dumb  cages  \  those  who  expose  birds  to  sale  are  obliged 
to  put  the' hens  in  the  latter,  and  the  cocks  in  the  for- 
mer, that  persons  may  not  be  imposed  on  by  baying  a 
hen  for  a  cock. 

Cages  (cavea^,.  deriote  also  places  in  the  ancicmt 
amphitheatres^  whereia  wild  hearts  were  kcpt|  ready  to 


try,  where  his  reputation  was  so  well  established,  that 
most  of  tbe  princes  of  Europe  ordered  their  several  am- 
bassadors to  procure  something  of  his  hand  at  anv  rate; 
He  was  indeed  highly  esteemed  by  all  the  principal 
men  in  his  time ;  and  so  much  admired  by  the  great 
masters,  as  well  bis  contemporaries,  as  those  who  suo- 
eeeded  him,  that.  Titian  himself  used  to  say,  he  waa 
the  ornament  of  hit  prefessbn.  And  Guide  Reni 
being  asked  which  of  the  masters  his  predeoeisors  h» 

would 
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CigUari    would  cboose  to  be,  were  It  So.  his  power,  after  Ra- 

I         pb«el  and  Corregio,  named  Paul  Veronese ;  whom  he 

UjctMi,    ^^ayg  called  bis  PaoUno.     He  died  of  a  fever  at  Vc- 

•         nic^  10  15B8,  ana  had  a  tomb  and  a  statue  of  brass 

erected  to  his  memory  in  the  church  of  St  Sebastian. 

He  hh  great  wealth  to  his  two  sons  Gabriel  and  Charles, 

who   lived   happily   together,   and  joined  in  finishing 

several  of  their  father^s  imperfect  pieces  with  good 

success, 

Cagliari,  an  ancient,  large,  and  rich  town,  capital 
of  the  island  of  Sardinia  in  the  Mediterranean.  It  is 
seated  on  the  declivity  of  A  hill ;  is  an  university,  an 
archbishopric,  and  the  residence  of  the  viceroy.  It  has 
an  excellent  harbour,  and  a  good  trade ;  hut  is  a  place 
of  no  great  strength.  It  was  taken,  with  the  whole 
island,  by  the  English  in  1708,  who  transferred  it  to 
the  emperor  Charles  Vf . ;  but  it  was  retaken  by  the ' 
Spaniards  in  171 7,  and  about  two  years  afterwards 
ceded  to  the  duke  of  Savoy  in  lieu  of  Sicily,  and  hence 
he  has  the  title  of  King  of  Sardinia,  £.  Long.  9«  14. 
N.  Lat.  ^^9.  1 2. 

CAGUI,  in  iMiiogy^  a  synonyme  of  two  species  of 
inoakeys,  viz  the  jacchus  and  oedipns.  See  Simia, 
Mammalia  Index. 

jC  AHORS,  a  considerable  town  of  France  in  Guienne, 
BOW  in  the  department  of  Lot.  It  is  seated  on  a 
peninsola  made  by  the  river  Lot,  and  built  partly  on  a 
craggy  rock.  The  principal  street  is  very  narrow  \ 
and  terminates  in  the  market  place,  in  which  is 'the 
town  house.  The  cathedral  is  a  Gothic  structure,  and 
has  a  large  square  steeple.  The  fortifications  are  re- 
gular, and  the  town  contained  10,136  inhabitants  in 
1815.     £.  Long.  I.  6.  N.  Lat.  44.  26. 

CAHTS^  a  dry  measure  for  corn,  used  in  some  parts 
of  Spain,  particularly  at  Seville  and  Cadiz.  It  is  near 
a  bushel  of  our  measure. 

CAJANABURG,  the  capital  of  the  province  of 
Cajania  or  East  Bothnia  in  Sweden,  situated  on  the 
north-east  part  of  the  lake  Cajania,  in  £•  Long.  27.  o. 
N.  Lat.  63.  50. 

CAIAPHAS,  high  priest  of  the  Jews  after  Simon, 
condemned  Christ  to  death  ;  and  was  put  out  of  his 
place  by  the  emperor  Vitellius,  for  which  disgrace  he 
made  away  with  himself. 

CAJAZZO,  a  town  of  the  province  of  Lavoro  in 
the  kingdom  of  Naples,  situated  in  P'.  Long.  15.  o.  N. 
Lat.  41.  I  c. 

CAICOS,  the  'name  of  some  American  islands  to 
the  north  of  St  Domingo,  lying  from  W.  Long.  IJ2« 
10.  to  113.  16.  N.  Lat.  21.  40. 

CAJEPDT,  an  oil  brought  from  the  East  Indies, 
resembling  that  of  cardamoms.    See  Melaleuca. 

CAIETA,  in  Ancient  Geography^  a  port  and  town 
of  Latinm,  so  called  from  ^neas^s  nurse  \  now  Gaeia^ 
which  see. 

^  CA  JETAN,  Cardinal,  was  bom  at  Cajeta  in  the 
kisgdon  of  I^aples  in  the  year  1469.  His  proper 
oaose  waa  Thomas  de  Vio :  but  be  adopted  that  of  Ca* 
fetan  from  the  place  of  his  nativity.  He  defended  the 
sotherity  of  the  pope,  which  suffered  greatly  at  the 
council  of  Nice,  in  a  work  entitled  Of  the  powet*  of  the 
Popes  uid  for  this  work  biB  obtained  the  bishopric  of 
Cajeta.  He  was  afterwards  raised  to  the  arcbiepisco- 
p«)  tee  of  Falernoo,  and  in  1517  was  made  a  cardinal 
by  Pope  Leo  X.    The  year  afteri  be  was  sent  at  le- 
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gate  fnto  Germany,  to  quiet  the  commotious  raised    CnjeUn 
against  indulgences  by  Martin  Luther  :  but  Luther,        (1 
under  protection  of  Frederic  elector  of  Saxony,  set  him  .    ^^^* 
at  defiance  \  for  though  he  obeyed  the  cardinal's  sum-         ^ 
mons,  in  repairing  to  Augsburg,  yet  be  rendered  all 
his  proceedings  ineffectual.     Cajetau  was  employed  in 
several  other  negotiations  and  transactions,  being  a.s 
ready  at  business  as  at  letters.    He  died  in  1534**  He 
wrote  Commentaries  upon  Aristotle's  philosophy,  and 
tpon  Thomas  Aquinas's  theologyj  and  made  a  literal 
translation  of  the  Old  and  New  Testaments, 

CAIFONG,  a  lai'ge,  populous,  and  rich  town  of 
Asia,  in  China,  seated  in  the  middle  of  a  Isrge  and 
well  cultivated  plain.  It  stands  in  a  bottom  \  and 
when  besieged  by  the  rebels  in  1642,  they  ordered  the 
dykes  of  the  river  Hoang-ho  to  be  cut,  which  drowned 
the  city  and  destroyed  300,000  of  its  inhabitants.  E. 
Long.  1 13.  27.  N^  Lat.  35.  o. 

CAILLE,  Nicholas  Louis  de  la,  an  eminent 
mathematician  and  astronomer,  was  born  at  a  small 
town  in  the  diocese  of  Rheims  in  171 3«  His  father 
had  served  in  the  army,  which  he  quitted,  and  in  his  re- 
tirement studied  mathematics  \  and  amused  himself  with 
mechanic  exercises,  wherein  he  proved  the  happy  au- 
thor of  several  inventions  of  considerable  use  to  the 
public.  Nicholas,  almost  in  his  infancy,  took  a  fancy 
to  mechanics,  which  proved  of  signal  service  to  him  in 
his  roaturer  year^.  He  was  sent  young  to  school  at 
Mantes-sur-Seine,  where  he  discovered  early  tokens  of 
genius.  In  1729,  he  went  to  Paris;  where  he  studied 
the  classics,  philosophy,  and  mathematics.  Afterwards 
he  went  to  study  divinity  at  the  college  de  Navarre, 
proposing  to  embrace  an  ecclesiastical  life.  At  the  end 
of  three  years  he  was  ordained  a  deacon,  and  officiated 
as  such  in  the  church  of  the  college  de  Mazarin  seve- 
ral years  ;  but  he  never  entered  into  priests  orders,  ap- 
prehending that  his  astronomical  studies,  to  which  he 
became  most  assiduously  devoted,  might  too  much  in- 
terfere with  his  religious  duties.  In  17399  he  was 
conjoined  with  ]St.  de  Thory,  son  to  M.  Cassini,  in 
verifying  the  meridian  of  the  royal  observatory  through 
the  whole  extent  of  the  kingdom  of  France.  In  the 
month  of  November  the  same  year,  whilst  he  was  en- 
gaged day  and  night  in  the  operations  which  this 
grand  undertaking  required,  and  at  a  great  distance 
from  Paris,  he  was,  without  any  solicitation,  elected 
into  the  vacant  mathematical  chair  which  the  celebra- 
ted M.  Varignon  bad  so  worthily  filled.  Here  he  be- 
gan to  teach  about  the  end  of  1740  ^  and  an  observa- 
tory was  ordered  to  be  erected  for  his  use  in  the  col- 
lege, and  furnished  with  a  suitable  apparatus  of  the 
best  instruments.  In  May  174I9  M.  de  la  Caille  was 
admitted  into  the  Royal  Academy  of  Sciences  as  an 
adjoint  member  for  astronomy.  Besides  the  many  ex- 
cellent papers  of  bis  dispersed  up  and  down  in  their 
Memoirs,  he  published  Elements  of  Geometry,  Mecha- 
nics, Optics,  and  Astronomy.  Moreover,  he  carefully 
computed  all  the  eclipses  of  the  sun  and  moon  that  had 
happened  since  the  Christian  era,  which  were  printed 
in  a  book  published  by  two  Benedtctinec,  entitled 
r  Itti  de  Verifier  !es  Dates^  &c.  Paris,  X75O9  in  4to. 
Besides  these  he  compiled  a  volume  of  astrononucal 
ephemerides  for  the  years  1 745  to  1 755  j  another  finr, 
the  years  1755  to  1765  ^  a  third  for  die  years  1765  to 
1775  ^  ^  excellent  work  entitkd  Ajtirmm^  Funda- 
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C4ll]«.    mefUa  n^vitsmis  mdh  #|  steOorum  observatioxihtts  siaU' 

*  ¥  "  •'  />^a;  ao4  the  most  c^mcl  iwlar  UUm  that  ever  appear- 

ed.  Having  ^[^ae  tlvough  a  te vea  yean  teriea  of  aatre- 
nonucal  ohservatlona  in  bis  own  observatoiy,  he  fbroi- 
ed  a  project  of  goia^  to  observe  the  sootkera  stars  at 
tl)e  Cape  of  Good  Hope.  This  was  highly  mpproved 
by  the  academy,  and  by  the  prime  minister  Gomte  de 
Ariff  nsDOy  and  very  readily  agreed  4o  by  the  states  of 
Holland.  Upon  tliis  .be  drew  up  a  plan  of  the  method 
lie  proposed  (o  pursue  in  bis  soothem  obsrrvations^ 
setting  foithi  that»  besides  settling  the  places  of  the 
fixed  starfiy  he  proposed  to  determine  the  parallax  of 
the  mooAy  Mars,  and  Venus*  But  whereas  this  re-  * 
quired  correspondent  observations  to  be  made  in  the 
northern  parts  of  the  world,  he  sent  to  those  of  his  cor- 
respondents  who.  were  expert  in  practical  astronomy  pre- 
vious notice  in  print,  what  observations  he  designed  to 
make  at  sucli-and  such  times  for  the  said  purpose.  At 
length,  on  the  2ist  of  November  1750,  he  sailed  for 
the  Cape,  and  arrived  there  on  the  iplh  of  April  1751. 
He  forthwith  got  his  instruments  on  shore:  and,  with  the 
assistance  of  some  Dutch  artificers,  set  about  building 
an  astronomical  observatory,  in  which  his  apparatus  of 
instruments  was  properly  disposed  of  as  soon  as  it  was 
in  a  fit  condition  to  receive  them. 

The  sky  at  the  Cape  is  generally  pure  and  serene, 
nnless  when  a  south-east  wind  blows :  But  this  is  often 
the  case,  and  when  it  is,  it  is  attended .  with  some 
strange  and  terrible  effects.  I1ie  stars  look  bigger, 
and  seem  to  caper  j  the  moon  has  an  undulating  tre- 
mor ;  and  the  planets  have  a  sort  of  beard  like  comets. 
Two  hundred  and  twenty-eight  nights  did  onr  astro- 
nomer survey  the  face  of  the  southern  heavens  :  during 
which  space,  which  is  almost  incredible,  he  observed 
more  than  io,ooo  stars}  and  whereas  the  ancients  fil- 
led the  heavens  with  monsters  and  old  wives  tales,  the 
Abb^  de  la  Caille  chose  rather  to  adorn  them  with  the 
instruments  and    machines  whidi    modem  philosophy 

•  See  tbe  |,|^  mside  nse  of  for  the  conquest  of  nature  *.  With 
^  hTtcir>^<^  less  success  did  he  attend  to  the  parallax  of  the 
ltfMisw«lrflJ^n><x>n,  Mars,  Venus,  and  the  sun.  Having  thus  exe- 
UeU^anmu  cuted  tbe  purpose  of  his  voyage,  and  no  present  oppor- 
tunity ofiering  for  his  return,  he  thought  of  employing 
the  vacant  time  in  another  arduous  attempt  \  no  less 
than  that  of  taking  tbe  measure  of  tlie  earth,  as  he  had 
already  done  that  of  the  heavens.  This,  indeed,  had, 
through  the  munificence  of  the  French  king,  been 
done  before  by  different  sets  of  learned  men,  both  in 
Europe  and  America ;  some  determining  the  quantity 
of  a  degree  under  the  equator,  and  others  under  the 
arctic  circles ;  but  it  had  not  as  yet  been  decided  whe- 
ther in  the  southern  parallels  of  latitude  the  same  di^ 
mensions  obtained  as  in  the  northern.  His  labours 
were  rewarded  with  the  satisfaction  he  wished  for;  hav- 
ing determined  a  distance  of  410,814  feet  from  a 
place  called  KUp  Fontyn  to  tbe  Cape,  by  means  of  a 
base  of  38,802  f<iet,  three  times  actually  measured  : 
whence  he  discoirered  a  new  secret  of  nature,  namely, 
that  the  radii  of  tbe  parallels  in  south  latitude  are  not 
the  same  as  those  of  the  corresponding  parallels  in  north 
latitude.  About  th^  ajd  degree  of  south  latitude  he 
found  a  degiree  on  tbe  meridian  to  contain  342,222 
Paris  feet^  He  returned  to  Paris  the  27th  of  Septem- 
ber 1 7  jf  \  h««iQ|^  in  his  aknost  four  yeai9  absence,,  ex* 

3 


ponded  niMnora  than  9144  livres  on  bhnself  and  bit    Cahle, 
companion ;  and  at  his  coming  into  port,  he  refused  a  C«iiam»w». 
bribe  of  100,000  livres,  offered  by  one  who  thirsted 
less  after  gbry  than  gain,  to  be  sharer  in'ins -immunity 
from  costDmhonse  seiu^es. 

After  receiving  tbe  congratnlalory  visits  of  hi*  more 
intimate -friends  and  the  astronomers,    he  fint  of  all 
tliooght  fit  to  draw  up  a  reply  to  sctme  stf ictdres  which 
Professor  Eoler  had  published  relative  to  the  meridian, 
and  tlien  he  selded  tlie  results  of  the  comparison  of  his 
own  with  the  observations  of  other  astronomers  for  the 
parallaxes.     That  of  the  sun  be  fixed  at  9^^ ;  of  tbe 
moon  at  $&  ^6"  }  of  Mars  in  his  opposition,  36^  $  of 
Venus,  38^.     He  also  settled  the  laws  whereby  astro- 
nomical refractions  are  varied  by  the  different  density 
or  rarity  of  the  air,  by  heat  or  cold,  and  dryness  or 
moisture,      And,  lastly,   he  showed  an  easv,  and  by 
common  navigators  practicable,  method  of  finding  the 
longitude  at  sea  by  means  of  tlie  moon,  which  he  il- 
lustrated by  examples  selected  from  bis  own  observa- 
tions during  his  voyages.    His  fame  being  now  esta- 
blished upon  so  firm  a  basis,  the  moit  celebrated  acade* 
mies  of  Europe  claimed  him  as  their  own  :  and  be  wan^ 
nnanimonsly  elected  a  member  of  the  royal  society  at 
London  j  of  the  institute  of  BoU^a }  of  the  imperial 
academy  at  Petersburgh  ;  and  of  the  royal  academiea 
at  Berlin,  Stockholm,  and  Gottingen.      In  tbe  year 
1760,  M.  de  la  Caille  was  attacked  with  a  severe  fit 
of  the  gout ;    whicli,  however,   did  not  interrupt  the 
course  of  his  studies }  for  he  then  planned  out  a  new^ 
and  immense  work  y  no  less  than  the  history  of  astro- 
nomy through  all  ages,  with  a  comparison  of  the  an* 
cient  and  modem  observations,  and  the  construction 
and  nse  of  the  instruments  emploved  in  making  them. 
In  order  to  pursue  the  task  he  had  imposed  upon  him* 
self  in  a  suitable  retirement,  he  obtained  a  grant  of 
apartments  in  the  royal  palace  of  Vincennes  }  and  whilst 
his  astronomical  apparatus  was  erected  there,  he  began 
printing  his  Cataloffue  of  the  Southern  Stars,  and  the- 
third  volume  of  his  Epbemerides.     Hie  state  of  hia 
health  was,  towards  tbe  end  of  the  year  176^,  greatly 
reduced.    His  blood  grew  inflamed  ;  he  bad  pains  of 
the  head,  obstractions  of  the  kidneys,  loss  of  appetite^ 
with  a  fulness  of  the  whole  habit.     His  mind  remained 
unaffected,  and  he  resolutely  persisted  in  his  studies  as 
usual.     In  the  month  of  Mareb,  medicines  were  ad- 
ministered to  him,  which  rather  aggravated  than  alle- 
viated bis  symptoms ;  and  be  was  now  sensible,  that 
the  same  distemper  which  in  Africa,  ten  years  before, 
yielded  to  a  few  simple  remedies,  did  in  bis  native  coon- 
try  bid  defiance  to  the  best  physicians.    This  induced 
him  to  settle  his  affairs :  bis  manuscripts  he  committed 
to  the  care  and  discretion  of  his  esteemed  friend  M. 
Maraldi.     It  was  at  last  determined  that  a  vein  should 
be  opened  j  but  this  brought  on  an  Obstinate  lethargy, 
of  which  he  died,  aged  49. 

CAIMACAN,  or  Kaimacam,  in  the  Turkish  affairs, 
a  dignity  in  the  Ottoman  empire,  answering  to  lieuie-^ 
nant,  or  rather  deputy,  amongst  ns. 

There  are  usually  two  caimacans ;  one  residing  at 
Constantinople,  as  governor  thereof;  the  othcs'  at- 
tends the  grand  vizir  in  quality  of  his  lieutenant, 
secretary  of  state,  and  first  minister  of  his  conncil|  and 
gives  aiuUenoe  to  nmbassadon..    Sometimes^  there  is  a 
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IbM  cttim^MUii  who  attemU  the  •nlUn )  whom  he  ac- 
qaainU  with  any  public^  dtstorbances,  aod  receives  hU 
orders  coocemuig  them.  - 

CAIMAN  or  Cayman  Islands,  certain  Aroert- 
can  islands  lying  south  of  Caha  and  north-west  of  Ja- 
maica, between  81^  and  86^  of  west  longitude,  and  in 
21^  of  north  latitnde.    Thej  are  most  remarkable  on 


sttery  of  the  oms  and  ashes,  are  lodged  in  the  eatth 
beneath :  sometimes  only  one,  seeM^imes  more,  are 
found  thus  deposited }  and  Mr  Penttant  mentions  an 
instance  of  17  being  discovered  under  tlie  same  pile* 

Cairns  am  of  different  si«es,  some  of  them  very  large. 

Mr  Pennant  describes  one  in  tbe' island  of  Arran,  x  14 

feet  over,  and  of  a  vast  height     They  may  justly  be 

acoooni  of  the  fishery  of  tortoise,  which  the  people  of    supposed  to  have  been  proportioned'  in  size  to  the  rank 
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Jamaica  catch  here  and  carry  home  alive,  keeping 
them  in  pens  for  food,  and  killing  them  as  they  want 
them. 

CAIN,  eldest  son  of  Adam  and  Eve,  killed  his 
brother  Abel ;  for  which  lie  was  condemned  by  God 
to  banishment  and  a  vagabond  state  of  life.  Cain 
retired  to  the  land  of  Nod,  on  the  east  of  Eden ; 
and  built  a  city,  to  which  be  gave  the  name  of  his  son 
£oocb. 

CAINITES,  a  sect  of  heretics  in  4he  2d  century, 
•o  called  on  account  of  their  great  respect  for  Cain. 
They  pretended  that  the  virtue  which  produced  Abel 
was  of  an  order  inferior  to  that  which  had  produced 
Cain,  and  that  this  was  the  reason  why  Cain  bad  the 
victory  over  Abel  and  killed  him  }  for  they  admitted 
a  great  number  of  genii,  which  they  called  virtueM^  of 
different  ranks  and  orders.  They  made  profession  of 
hononring  those  who  carry  in  Scripture  the  most  visible 
marks  of  reprobation ;  as  the  inhabitants  of  Sodom, 
Esan,  Korah,  Dathan,  and  Abiram.  They  had,  in 
INurticnIar,  a  very  great  veneration  for  the  traitor  Ju- 
das, under  pretence  that  the  death  of  Jesus  Christ  had 
saved  mankind.  They  had  a  forged  gospel  of  Judas, 
to  which  they  paid  great  respect. 

CAIRNS,  or  Carnes,  the  vulgar  name  of  those 
heaps  of  stones  which  are  to  be  seen  in  many  places  of 
Britain,  particularly  Scotland  and  Wales.^*They  are 
composed  of  stones  of  all  dimensions  thrown  together  in 
a  conical  form,  a  flat  stone  crowning  the  apex  \  (see 
Plate  CXXXV.). 

Various  causes  have  been  assigned  by  the  learned  for 
these  heaps  of  stones.  They  have  supposed  them  to 
have  been,  in  times  of  inauguration,  the  places  wliere 
the  cbicfbun  elect  stood  to  show  himself  to  best  advan- 
tage to  the  people  ^  or  the  place  from  whence  judge- 
ment was  pronounced  \  or  to  have- been  erected  on  the 
road-aide  in  honour  of  Mercury ;  or  to  liave  been  form- 
ed in  memory  of  some  solemn  compact,  particularly 
where  accompanied  by  standing  pillars  of  stones ;  or 
for  the  celebration  of  certain  religious  ceremonies. 
Such  might  have  been  the  reasons,  in  some  instances, 
where  the  evidences  of  stone  chests  and  urns  are  want- 
ing :  but  these  are  so  generally  found  that  they  seem 
to  determine  the  most  usual  purpose  of  the  piles  in  ques- 
tion to  have  been  for  sepulchral  monuments.  Even 
this  destination  might  render  them  suitable  to  other 
purposes ;  particularly  religious,  to  which  by  their  na- 
ture they  might  be  suppostMi  to  give  additional  solem- 
mty.<^-According  to  Toland,  fires  were  kindled  on 
the  tops  of  flat  stones,  at  certain  times  of  the  year, 
particularly  on  the  eves  of  the  1st  of  May  and  the  ist 
of  November,  for  the  purpose  of  sacrificing  ;  at  which 
time  all  the  people  having  extingoished  their  doroestie 
hearths,  rekindled  them  from  the  sacred  fires  of  the 
cairns.  lu  general,  therefore,  these  accumulations  ap- 
pear to  have  been  designed  for  the  sepnicbral  protection 
•f  heroes  and  great  men.    The  stone  chestS|  the  repo- 


of  the  person,  or  to  bis  popularity;  the  people. of  a 
whole  district  assembled  to  show  their  respect  to  the 
deceased  ;  and,  by  an  active  honouring  of  his  memory, 
soon  accumulated  heaps  equal  to  those  that  astonish  us 
at  this  time.  But  these  honours  were  not  merely  those 
of  tlie  day  \  as  long  as  the  memory  of  the  deceased  eiw 
dored,  not  a  passenger  went  by  withoot  adding  a  stone 
to  the  heap :  they  supposed  it  would  be  an  honour  to 
the  dead,  and  acceptable  to  his  manes. 

Quanquamjestinas^  non  est  morh  bmga :  UcebA^ 
Inject  a  terpuivcra^  curraim 

To  this  moment  there  is  a  provevbial  expression  among 
the  Highlanders  allusive  to  the  old  practice  \  a  suppli^ 
ant  will  tell  his  patron,  Curri  mi  ehch  er  do  charne^ 
**  I  will  add  a  stone  to  your  cairn  >'*  meaning,  when 
yon  are  no  more,  I  will  do  all  possible  honour  to  your 
memory. 

Cairns  are  to  be  found  in  all  parts  of  our  islands,  in 
Cornwall,  Wales,  and  all  parts  of  North  Britain ;  they 
were  in  use  among  the  notthem  nations  j  Dahlberg, 
in  his  323d  plate,  has  given  the  figure  of  one.  In 
Wales  they  are  called  cameddau ;  but  the  proverb  ta- 
ken from  them  there,  is  not  of  the  complimental  kind : 
Kam  or  tfy  hen^  or,  **  A  cairn  on  your  bead,**  is  a 
token  of  imprecation. 

CAIRO,  or  Grand  Cairo,  the  capital  of  Egypt, 
sitnated  in  a  plain  at  the  foot  of  a  mountain,  in  £• 
Long.  92.  o.  N.  LaU  30.  o.  It  was  founded  by  Jaw^ 
har,  a  Magrebian  geOeral,  in  the  year  of  the  Hegira 
358.  He  had  laid  the  foundation  of  it  under  the  ho* 
roscope  of  Mars ;  and  for  that  reason  gave  his  new 
city  the  name  of  Al  KtMra^  or  the  Viciorioits^  an  epi- 
thet applied  by  the  Arab  astronomers  to  that  planet. 
In  362  it  became  the  residence  of  the  caliphs  of 
Egypt,  .and  of  consequence  the  capital  of  that  country, 
and  has  ever  since  continued  to  be  so.  It  is  divided 
into  the  New  and  Old  cities.  Old  Cairo  is  on  the 
eastern  side  of  the  river  Nile,  and  is  now  almost  unin- 
habited. The  new,  which  is  properly  Cairo,  is  seated 
in  a  sandy  plain  about  two  miles  and  a  half  from  the 
old  city.  It- stands  on  the  western  side  of  the  Nile, 
from  which  it  is  not  three  quarters  of  a  mile  distant. 
It  is  extended  along  the  mountain  on  which  the  castle 
is  built,  Ibr  the  sake  of  which  it  was  removed  hither, 
in  order,  as  some  pretend,  to  be  under  its  protection. 
However,  the  change  is  much  for  the  worse,  as  well 
with  regard  to  air  as  water,  and  the  pleasaiitnees  of  the 
prospect.  Bnlack  may  be  called  the  port  of  Cairo ; 
for  it  stands  on  the  bank  of  the  Nile,  about  a  mile  and 
a  half  from  it,  and  all  the  corn  and  other  commodities 
are  Uoded  there  before  they  are  brought  to  the  city. 
Some  travellers  hava  made  Cairo  of  a  most  enormous 
magnitude,  by  taking  in  the  old  city,  Bnlack,  and  the 
new;  the  real  circumference  of  it,  however,  is  not 
above  ten  miles,  bat  it  is  extremely  populous.  The  first 
thing  that  strikes  a  traveller  b  the  narrowness  of  the 
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Cairo.  skeeU,  snd  the  appearance  of  the  houses.  These  are 
so  daube<l  with  mud  on  the  outside,  that  you  would 
tbiuk  they  were  built  with  Dotfaiug  else.  Besides,  as 
the  streets  are  unpaved,  aod  always  full  of  people,  the 
walking  in  them  is  very  inconvenient,  especially  to 
strangers.  To  remedy  this,  there  are  a  great  number 
of  asses,  which  always  stand  ready  to  be  hired  foY  a 
trifle,  that  is,  a  penny  a  mile.  The  owners  drive 
them  along,  and  give  notice  to  (he  crowd  to  make  way. 
And  here  it  may  be  observed,  that  the  Christians  ia 
this,  as  well  as  other  parts  of  the  Turkish  dominions, 
are  not  permitted  to  ride  upon  horses.  The  number 
of  the  inhabitants  can  oflly  be  guessed  at.  Volney 
thinks  it  may  amount  to  200,000  ;  hut  some  later  tra- 
vellers estimate  it  as  high  as  300,000  or  400,000.  The 
houses  are  from  one  to  two  or  three  stories  high,  and 
flat  at  the'  top  \  where  they  take  the  air,  and  often 
sleep  all  night.  The  better  sort  of  these  have  a  court 
on  the  inside  Kke  »  college.  The  common  run  of  houses 
have  very  little  room,  and  even  among  great  people  it 
is  usual  tot  10  or  JO  to  lie  in  a  small  hall.  Some  houses 
will  hold  300  persons  ef  both  sexes,  among  whom  are 
20  or  30  slaves ;  and  those  of  ordinary  rank  have  ge- 
nerally three  t>r  four. 

There  is  a  canal,  called  khaUs^  which  runs  along  the 
city  from  one  end  to  tlie  other,  with  houses  on  each 
side,  which  makes  a  large  straight  street.  Besides 
this,  there  are  several  lakes,  which  are  called  birks  in 
the  language  of  the  country.  The  principal  of  these, 
which  is  near  the  castle,  is  500  paces  in  diameter. 
The  most  elegant  houses  in  the  city  are  built  on  its 
banks  \  but  what  is  extraordinary,  eight  months  in  the 
year  it  contains  water,  and  the  other  four  it  appears 
with  a  charming  verdure.  When  there  is  water  snflS* 
cienr,  it  is  always  full  of  gilded  boats,  barges,  and  barks, 
in  which  people  of  condition  take  their  pleasure  towards 
night,  at  which  time  there  are  curiouti  fire-works,  and 
▼ariety  of  music. 

New  Cairo  is  surrounded  with  walls  built  with  stone, 
on  which  are  handsome  battlements,  and  at  the  distance 
of  every  hundred  paces  theite  are  very  fine  towers, 
which  have  room  for  a  great  number  of  people.  The 
walls  were  never  .very  high,  and  are  in  many  places 
gone  to  ruin.  The  basha  lives  in  the  castle,  which 
was  built  by  Saladlrie  700  years  ago.  It  stands  in  the 
middle  of  the  famous  mountain  Moketan,  which  ter- 
minates in  this,  place,  after  it  had  accompanied  the 
Nile  from  Ethiopia  hither.  This  castle  is  the  only 
place  of  defence  in  Egypt  \  and  yet  the  Turks  take 
no  notice  of  its  falling,  insomuch  that  in  process  of 
time  it  will  become  a  heap  of  rubbish.  The  'principal 
part  in  it  is  a  magnificent  hall,  environed  with  12  co« 
lumns  of  granite,  of  a  prodigious  height  and  thickness, 
which  sustain  an  open  dome,  under  which  Saladine 
distributed  justice  to  his  subjects.  Round  this  dome 
there  is  an  inscription  in  relievo,  which  determines  the 
date  and  by  whom  it  was  built.  From  this  place  the 
whole  city  of  Cairo  may  be  seen,  and  above  30  miles 
along  the  Nile,  with  the  fruitful  plains  that  lie  near  it, 
as  well  as  the  mosques,  pyramids,  villages,  and  gar- 
dens, with  which  these  fields  are  covered.  These  gra- 
nite pillars  were  the  work  of  antiquity,  for  they  were 
got  out  of  the  ruins  of  Alexandria.  There  are  like- 
wise in  the  mosques  and  in  the  principal  bouses  no  less 


than  40,000  more,  besides  great  magazines;  where  all 
kinds  are  to  be  had  at  very  low  rates.  A  janizary 
happened  to  find  five  in  his  garden,  as  large  as  those 
in  the  castle ;  but'^ould  not  find  any  machine  of 
strength  sufficient  to  move  them,  and  therefore  had 
them  sawed  in  pieces  to  make  millstones.  It  is  be- 
lieved that  there  have  been  30  or  40,000  of  these  pil- 
lars brought  from  Alexandria,  where  there  are  yet 
many  more  to  be  had.  The  gates  of  Cairo  are  three, 
which  are  very  fine  and  magnificent. 

There  are  about  300  public  mosques  in  this  city, 
tome  of  which  have  six  minarets.  The  mosque  of  Asher 
hath  several  buildings  adjoihing,  which  were  once  a 
famous  university,  and  14,000  scholars  and  stndents 
were  maintained  on  the  foundation  \  but  it  has  now  not 
above  1400,  and  those  are  only  taught  to  read  and 
write.  All  the  mosques  are  built  upon  the  same  plan, 
and  differ  only  in  magnitude.  The  entrance  is  through 
the  principal  gate  into  a.  large  square,  open  on  the 
top,  but  well  paved.  Hound  this  are  covered  galleries, 
supported  by  pillars,  under  which  they  say  their  pray- 
ers, in  the  shade.  On  one  side  of  the  square  there  are 
particular  places  with  basons  of  water  for  the  conve- 
niency  of  performing  the  ablutions  enjoined  by  the  Ko> 
ran.  The  most  remarkable  part  of  the  mosque,  be- 
sides the  minaret,  is  the  dome.  This  is  often  bold,  well 
proportioned,  and  of  an  astonishing  magnitude.  The 
inside  stones  are  carved  like  lace,  flowers,  and  melons. 
They  are  built  so  firm,  and  with  such  art,  that  they 
will  last  600  or  700  years.  About  the  9ntward  circum- 
ference there  are  large  Arabic  inscriptions  in  relievo, 
which  may  he  read  by  those  who  stand  below,  though 
they  are  sometimes  of  a  wonderful  height. 

The  khanes  or  caravanseras  are  numerous  and  large, 
with  a  court  in  the  middle,  like  their  houses.  Some 
are  several  stories  high,  and  are  always  full  of  people 
and  merchandise.  The  Nubians,  the  Abyssinians,  and 
other  African  nations,  which  come  to  Cairo, .  have  one 
to  themselves,  wfiere  they  always  meet  with  lodging. 
Here  they  are  secure  from  insults,  and  their  effects  are 
all  sale.  Besides  these,  there  is  a  bazar,  or  market, 
where  all  sorts  of  goods  are  to  he  sold.  This  is  in  a 
long  broad  street  \  and  yet  the  crowd  is  so  great,  you 
can  hardly  pasa  along.  At  the  end  of  this  street  is 
another  short  one,  but  pretty  broad,  with  shops  full  of 
the  best  sort  of  goods  and  precious  merchandise.  At 
the  end  of  this  short  street  there  is  a  great  khane, 
where  all  sorts  of  white  slaves  are  to  be  sold.  Farther 
than  this  is  another  khane,  where  a  great  number  of 
blacks,  of  both  sexes,  are  exposed  to  sale.  Not  far 
from  the  best  market  place  is  a  mosque,  and  an  hos- 
pital for  mad  people.  They  also  receive  and  maintain 
sick  people  in  this  hospital,  but  they  are  poorly  looked 
after. 

Old  Cairo  has  scarce  any  thing  remarkable  but  the 
granaries  of  Joseph ;  which  are  nothing  but  a  high 
i^all,  lately  built,  which  includes  a  square  spot  of 
ground  where  they  deposit  wheat,  barley,  and  other 
grain,  which  is  a  tribute  to  the  basha,  paid  by  the 
owners  of  land.  This  has  no  other  covering  hut  the 
heavens,  and  therefore  the  birds  are  always  sure  to 
have  their  share.  There  is  likewise  a^  tolerably  hand- 
some church,  which  is  made  use  of  by  the  Copts,  who 
are  Christian^,  and  the  original  inhabitants  of  Egypt. 

Joseph^s 
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Joseph^  well  is  in  the  castle,  and  was  made  by  Kiiig 
Mobanuned  about  730  years  ago.  It  ie  called  Joseph^s 
wcU^  because  they  attribute  every  thin^  extraordinary 
to  tkat  remarkable  person.  It  is  out  in  a  rock,  aad  is 
280  feet  in  depth.  The  water  is  drawn  up  to  the  top 
by  meaiia  of  oxen,  placed  on  platforms,  at  proper 
distsDceSi  which  torn  about  the  machines  that  tmm 
it.  Tbc  descent  is  so  sloping,  that,  though  there 
are  no  steps,  the  oxen  can  descend  and  ascend  with 
case. 

The  river  Nile,  to  which  not  only  Cairo,  but  all 
Egypt  is  so  mnoh  indebted,  is  now  known  to  have  its 
rise  in  Abyssinia.  The  increase  of  the  Nile  generally 
begins  in  May,  and  in  June  they  Qjonnnonly  proclaim 
about  the  city  how  much  it  is  risen.  Over  against 
old  Cairo  the  basha  has  a  houAP,  whereio  the  water 
entors  to  a  column,  which  has  lines  at  the  distance  of 
every  inch,  and  marks  at  every  two  feet  as  far  as  30. 
WhcQ  the  water  rises  to  22  feet,  it  is  thought  to  be 
of  a  sufficient  height  j  when  it  rises  much  higher,  it 
does  a  great  deal  of  mischief.  There  is  roach  pomp 
and  ceremony  used  in  letting  the  water  into  the  canal 
above  mentioned.    See  Egypt. 

The  inhabitants  of  Cairo  are  a  mixture  of  Moors, 
Turks,  Jews,  Greeks,  and  Copts  or  Coptis.  The 
only  diHerence  between  the  habit  of  the  Moofs  and 
Copts  is  their  turbans )  those  of  the  Moors  being 
white,  and  of  the  Copts  white  striped  with  blue.  The 
common  people  generally  wear  a  long  black  loose  frock, 
sewed  together  all  down  before.  The  Jews  wear  a, 
frock  of  the  same  fashion,  made  of  cloth  \  and  their 
caps  are  like  a  high-crowned  hat,  without  brims,  cover* 
ed  with  the  same  cloth,  but  not  so  taper.  The  Jewish 
womeB*s  are  not  very  oaltke  tho  men*s,  but  more  light 
and  ioB^.  The  Greeks  are  habited  like  the  Twrka, 
ooly  tbetr  tnrbaos  differ. 

Provisions  of  all  kinds  are  exceedingly  plenty ;  for 
20  eggs  may  be  bought  for  a  parah  or  peuny,  and 
bread  is  six  times  as  dheap  as  with  us.  Tliey  have  al- 
most all  sorts  of  flesh  and  fish  \  and  in  particular  have 
tame  buffaUea  which  are  very  usefel.  They  bring 
goats  into  tho  streets  in  great  numbers  to  sra  their 
milk.  Their  gardens  ara  well  stocked  with  fr9it  trees 
of  varioos  kinds,  as  well  as  roots,  herbs,  melons,  and 
cvcnmberSk  The  most  common  flesh  meat  is  mutton. 
.  The  goats  vrt  very  beautiful,  and  have  ears  two  feet  itf 
length  ;  but  their  flesh  is  in  no  great  esteem.  See  far« 
ther  the  article  Egypt. 

CAIRO  AN,  or  Cairwak,  a  city  of  Africa,  in  the 
kingdom  of  Tunis,  seated  in  a  sandy  barren  soil,  about 
five  nsilee  from  the  gulf  of  Capres*  It  has  neither 
spring,  well,  nor  rive^^  for  which  reason  they  are  oblig- 
ed  to  preserve  rain  water  in  tanks  and  cisterns.  It  wad 
^JBtt  Bar.  ImiiIi  by  ([,«  Aglabites  \  and  is  the  ancient  Gyrene  *| 
bat  hath  now  lost  its  splendour.  There  is  still,  however, 
s  very  superb  mosque,  and  the  tombs  of  the  kings  of 
Tunis  are  yet  to  be  seen.  £.  Long.  9.  12.'  N.  Lat« 
35.40. 

CAISSON,  in  the  military  att,  a  wooden  chest,  into 
which  several  bombs  are  'put,  and  sometimes  filled 
oiriy  with  gunpowder :  this  is  buried  under  some  woric 
whereof  the  enemy  iotend  to  possess  themselves,  and^ 
when  they  are  masters  of  it|  is  fifed,  in  order  to  blow 
Aero  up» 

CAisabK   is   aho  wed   for  a  wooden   ftmm^  or 
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chest  used  in  layibg  the  foundations  of  the  piers  of  a   Caiuon, 
bridge.  Ciuthacsa. 

CAITHNESS,  otherwise  called  the  shtre  ofWick^ '  m  ■-> 
is  the  most  northern  county  of  all  Scotland }  bounded  on 
the  east  by  the  ocean,  and  by  Strathnaver  and  Suther- 
land on  the  south  and  south-west :  from  these  it  is  di- 
vided by  the  mountain  of  Orde,  and  a  continued  ridge 
of  hills  as  far  as  Knockfin,  then  by  the  whole  course  of 
the  river  Hallowdale.  On  the  north  it  is  washed  by 
the  Peotland  or  Pictland  frith,  which  flows  between  this 
county  and  the  Orkneys.  It  extends  ^S  iniles  from 
north  to  south,  and  about  20  from  east  to  west.  The 
coast  is  rocky,  and  remarkable  for  a  number  of  bays 
and  promontories.  Of  these,  the  principiil  are  Sand- 
«de-head  to  the  west,  pointing  to  the  opening  of  Pent- 
land  frilh  \  Orcas,  now  Hulbom-head,  and  Dunnet- 
head,  both  pointing  northward  to  the  frith.  Dunnet- 
head  is  a  peninsula  about  a  mile  broad,  and  seven  in 
compass ;  afibrding  several  lakes,  good  pasture,  excel- 
lent mill-stones,  and  a  lead  mine.  Scribister  bay,  on 
the  north-west,  is  a  good  harbour,  where  ships  may 
ride  securely.  Rice-bay,  on  the  eaat  side,  extends  three 
miles  in  breadth  >  but  it  is  of  dangerous  access,  on  ac- 
count of  some  sunk  rocks  at  the  entrance.  At  the  bot- 
tom of  this  bay  appear  the  ruins  of  two  strong  castles, 
the  seat  of  the  earl  of  Caithness,  called  Castle  Sincknr^ 
and  Geroego,  joined  to  each  other  by  a  draw-bridge. 
^Duncan^s  bay,  eCherwise  called  Dunshf-head^  is  th^ 
north-east  point  of  Caithness,  and  the  extremest  pro-o 
montory  in  Britain.  At  this  place,  the  breadth  of  th* 
flrith  does  not  exceed  X2  miles,  and  in  the  neighbour- 
hood ie  the  ordinary  ferry  to  the  Orkneys.  Here  ia 
likewise  Clytheness  pointing  east,  and  Noshead  pointing 
DOPtb»east.  The  sea  in  this  place  is  very  impetuoua,  be- 
ing in  contittoal  agitation  from  violent  counter  tideS|. 
'  cnrrents^  and  vortices.  The  only  island  belonging  to  this 
eouRty  is  that  of  Stroma,  ia  the  Pentlaad  frith,  at  the 
distance  of  two  miles  from  the  main  land,  extending 
about  a  mile  in  lengthy  and  prsducrng  good  cora.  The 
navigation  is  here  rendered  very  difllcult  by  ooniKettng 
tides  and  currentSi  which  at  both  ends  of  the  island 
produeo  a  groat  agitation^  in  the  sea.  At  the  south 
csd,  the  wavea  dance  so  impetuously,  that  the  sailors 
termr  them  the  merry  men  of  May ^  firom  the  name  of  a 
gentlenmn's  seat  on  the  opposite  shore  of  Caithness^ 
which  served  them  ae  a  land  mark,  in  the  dangerous 
passage  between  fktt  islaAd  and  the  oootiuent.  The 
pvopertj  ef  thia  island  was  once  disputed  between  the 
eat  Is  of  Orkney  aad  Caithness  \  but  adjudged  to  the 
latter,  in  consequence  of  an  experiment,  hj  which  it  ap- 
peared, that  vencHiioua  oreatures  will  live  in  Stroma,  , 
whereas  they  die  immediately  if  transported  to  the  Ork« 
neys.  The  county  of  Caithness,  though  chiefly  moun* 
taioons,  flattens  towards  the  sea  coast,  where  the  ground 
is  arable,  and  produces  good  harvests  of  oats  and  bar- 
ley, sufficient  for  the  nat«veS|  and  yielding  a  surplus  for 
exportation.  Caithtiess  is  well  watered  with  small 
rivers,  brooks,  lakes,  and  fountains,  and  affords  a  few 
woods  of  birch,  bat  is  in  general  bare  of  trees  \  and  even 
those  the  inhabitants  plant  are  stunted  in  their  growth. 
Lead  is  found  at  Dunnet,  copper  at  Old  Urk,  and 
iron  o^  at  several  places  ^  but  these  advantages  are  not 
impm^d.  The  air  of  Caithuesa  is  temperate,  though  in 
the  latitude  of  58®,  where  the  longest  day  in  summer  ia 
eenpmed  at  iS  bouvs^  audwheu  the  sua  eets  hemukce 
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Caithnert  to  tmull  til  arcb  of  a  circle  below  the  horixoo«  that  the 
people  enjoy  a  twilight  until  be  rises  again.     The  foel 
used  by  the  inhabitants  of  Caithness  consists  of  peat  and 
turfy  which  the  ground  yields  in  great  plenty.     The 
forests  of  MorraTins  and  Berridale  afford  abundance 
of  red  deer  and  roe-bucks  ;  the  connty  is  well  stored 
with  hares,  rabbits,  grousoi  heathcocks,  plover,  and 
all  sorts  of  game,  comprehending  a  bird  called  wioto- 
fleei^  about  the  size  of  a  sparrow,  exceedingly  fat  and 
delicious,  that  comes  hitber  in  large  flights  about  the 
middle  of  February,  and  takes  its  departure  in  April. 
The  hills  are  covered  with  sheep  and  black  cattle  \  so 
numerous,  that  a  fat  cow  has  been  sold  at  market  for 
48.  sterling.     The  rocks  along  the  coasts  are  frequent- 
ed by  eagles,  hawks,  and  all  manner  of  sea  fowl,  whose 
eggs  and  young  are  taken  in  vast  quantities  by  the  na- 
tives.   The  rivers  and  lakes  abound  with  trout,  Sal- 
mon, and  eels  y  and  the  sea  affords  a  very  advantageous 
fishery.     Divers  obelisks  and  ancient  monuments  ap- 
pear in  this  district,  and  several  Romish  chapels  are 
atill  standing.     Caithness  is  well  peopled  with  a  race 
of  hardy  inhabitants,  who  employ  themselves  chiefly  in 
fishing,  and  breeding  sheep  and  black  cattle :  they  are 
even  remarkably  industrious  \  for  between  Wick  and 
Dnnbeath,  one  continued  tract  of  rugged  rocks,  ex- 
tending 1 2  miles,  they  have  formed  several  little  har- 
bours for  their  fishing  boats,  and  cut  artificial  steps 
irom  the  beach  to  the  top  of  the  rocks,  where  they 
have  erected  houses,  in  which  they  cure  and  dry  the 
fish  for  market. 

According  to  Mr  Pennant,  this  coooty  it  supposed 
to  send  out  in  some  years  about  20,000  head  of  black 
cattle,  but  in  bad  seasons  the  farmer  kills  and  salts 
great  numbers  for  sale.  Great  numbers  of  swine  are 
also  reared  here.  These  are  short,  high-backed,  long- 
bristled,  sharp,  slender,  and  lonff-nosed  \  have  long  erect 
ears,  and  most  savage  looks.  Here  are  neither  banis  nor 
granaries  ;  the  com  is  threshed  out,  and  preserved  in 
the  chaff  in  byks  \  which  are  stacks,  in  the  shape  of 
bee-hives,  thatched  quite  round,  where  it  will  keep 
good  for  two  years.  Vast  numbers  of  salmon  are  taken 
at  Castle-hill,  Dunnet,  Wick,  and  Thurso.  A  miraculous 
draught  at  this  last  place  b  still  talked  of,  not  less  than 
2500  beinff  taken  at  one  tide  within  the  memory  of 
nan  \  and  Mr  SmoUet  informs  us,  that,  in  the  neigh- 
bourhood, above  300  good  salmon  have  been  taken 
at  one  draught  of  the  net.  In  the  month  of  November, 
great  numbers  of  seals  are  taken  in  the  caverns  that 
open  into  the  aea,  and  run  some  hundreds  of  yards  nn* 
der  ground.  The  entrance  of  these  caverns  is  narrow, 
i>ot  the  inside  lofty  and  spacious.  The  seal  hunters  en- 
ter these  in  small  boats  with  torches,  which  they  light 
as  soon  as  they  land,  and  then  with  loud  shouts  alarm 
the  animals,  which  they  kill  with  clubs  as  they  attempt 
to  pass.  This  is  a  hazardous  employment  \  for,  should 
•the  wind  blow  hard  firom  sea,  these  adventurers  are 
inevitably  lost.  Sometimes  a  large  species  of  seals,  12 
feet  long,  have  been  killed  on  this  coast  \  and  it  is  said 
the  same  kind  are  found  on  the  rock  Hiskir,  one  of  the 
Western  islands.  During  the  spring,  great  quantities 
of  lump  fish  resort  to  this  coast,  and  are  the  prey  of 
the  seals,  as  appearH  from  the  number  of  skins  of  those 
fishes  which  at  that  season  float  abhore.  At  certain 
tinies  also  the  seals  seem  to  be  visited  by  a  great  mor- 
tality \  for,  at  those  times,  multitudes  of  them  aire  oeen 
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dead  in  the  water.    Much  limestone  is  foond  In  this  caithfleu. 
county,'  which  when  burnt  is  made  into  a  compost  with 
turf  and  sea  plants. 

The  discovery  of  coal  has  long  been  an  object  of 
great  importance  in  this  part  of  Scotland.  In  the 
years  x8oi  and  1802  some  attempts  were  made  for  this 
purpose  at  the  expence  of  government.  But  although 
the  business  was  condncted  by  persons  well  skilled  in 
such  matters,  and  long  persevered  in,  it  has  entirely 
failed,  which  leaves  little  hope  of  future  success. 

The  following  is  the  population  of  the  county  of 
Caithness,  according  to  the  parishes,  taken  at  two  dif- 
ferent periods,  namely  in  1755  and  in  1798,  and  ex- 
tracted from  the  Statistical  History  of  Scotland. 


Tarisheu 

Bower 

Cantsby 

Dunnet 

Halkirk 

Latfaeron 

Olrick 

Beay 

Tbnrso 

Wattin 

Wick 


Population 

itt  «755- 

2287 

X481 

1235 

3075 

3675 

875. 
2262 

2963 

1424 

3938 


Population 
itt  17^0—98, 

«59a 

1950 

X399 
3180 

4006 
loot 
2298 

3M6 
1230 

5000 


24,80a 


Total        22,215 
Population  in  i8ix,         23,419 

See  Caithness,  SurPLXMEirr. 


CAIU6,  Kate,  or  JTry^,  Dr  John,  the  founder  of 
Caius  College  in  Cambridge,  vras  bom  at  Norwich  in 
1510.  He  was  admitted  very  young  a  student  in 
Gonville  Hall  in  the  above-mentioned  university  \  and 
at  the  age  of  21  translated  from  Greek  into  Latin  some 
pieces  of  divinity,  and  into  English  Erasmuses  para- 
phrase on  Jude,  &c.  From  these  his  juvenile  labours,  it 
seems  probable  that  he  first  intended  to  prosecute  the 
study  of  divinity.  Be  that  as  it  may,  be  travelled  td 
Italy,  and  at  Padua  studied  physio  under  the  celebrated 
Montanus.  In  that  university  be  continued  some  time, 
where  we  are  told  he  read  Greek  lectures  with  great 
applause.  In  15431  ^^  travelled  through  part  of  Italy, 
Germany,  and  France ;  and  returning  to  England  com« 
menced  doctor  of  physic  at  Cambridge.  He  practised 
first  at  Shrewsbury,  and  afterwards  at  Norwich ;  but 
removing  to  London,  in  15479  he  was  admitted  fellow 
of  the  college  of  physicians,  to  which  he  was  several 
years  president.  In  15579  being  then  physician  to 
Queen  Mary,  and  in  great  favour,  be  obtained  a  licence 
to  advance  Gonville-ball,  where  he  had  been  educated, 
into  a  college  \  which  he  endowed  with  several  consi* 
derable  estates,  adding  an  entire  new  square  at  the  ez^ 
pence  of  1834I.  Of  tbis  college  he  accepted  the  mas-, 
tersbip,  whicb  he  kept  till  within  a  short  time  of  bis 
death.  He  was  physician  to  Edward  VL  Queen  Mary, 
and  Queen  Elizabeth.  Towards  the  latter  end  of  bis 
life  be  retired  to  his  own  college  at  Cambridge  \  where, 
having  resigned  the  mastership  to  Dr  Legge  of  Nor* 
wicb,  he  spent  the  remainder  of  bis  life  as  a  fellow 
commoner.  He  did  in  July  15739  nged  63  }'and  was 
buried  in  the  chapel  of  his  own  coUeget    Dr  Caius  was 
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%  kftCOed»  Mimy  beotTolent  11149.  In  j  557».be  ei;eQlr 
e4  a  voQument  10  St  Paul's  to  the  memoiy  of  the  fa* 
mous  tiiBacre.  lo  1565,  ho  obtained  a  grant  for  the 
oollego  of  pbyaicians  to  take  the  bodies  of  two  male- 
factor! annually  for  dissection  ^  and  be  was  the  inven- 
ted of  the  insignta  which  diKtinguiah  the  president  from 
the  rest  of  the  fellows.  He  wrote,  i*  Annals  of  the 
ooflege  from  IJ55  to  1572.  2.  Translation  of  several 
of  Galen's  works  \  printed  at  different  times  abroad* 
3.  Hippocrates  de  Medkamentu;  first  discovered  and 
poblisbeH  by  our  anthorj  also  De  ratione  victus,  Lov. 
1556,  8to.  4*  De  Meiendi Methodo*  Basil,  1554.  Lend* 
1556,  8vo»  5.  Accoaut  of  the  sweating  sickness  in 
England.  Lend.  15561  1711.  It  is  entitled  De  ephe^ 
mura  Briianmca*  6.  History  of  the  university  of  Cam- 
bridge, liond.  1568,  8vo.  1574,  4to.  in  Latin.  7,  De 
Aermie  Britanmcis*  Douhtful  whether  ever  printed. 
S.  Of  some  rare  plants  and  animals.  Lend.  1570* 
9.  De  eanibus  Britannicisy  ^57^$  ^729*  'o*  Depro- 
mmeiatuwe  Graeee  et  Latimg  Linguw*  Lend.  1574. 
II.  De  librie  proprus*  Lend.  1570.  Besides  many 
other  wotka  which  never  were  printed. 

CAKE,  a  finer  sort  of  bread,  denominated  from  its 
iat  round  figure. 

We  meet  with  different  compositions  under  the  name 
9^cake8  ;  as  seed-^akee^  made  of  flour,  butter,  cream,  su- 
gar, coriander,  and  caraway  seeds,  mace,  and  other 
apices  and  perfumes,  baked  in  the  oven ;  plum^cake^ 
made  much  after  the  same  manner,  only  with  fewer 
feeds,  and  the  addition  of  currants :  pan^akeSf  made 
of  a  mixture  of  flour,  eggs,  &c*  fried  ;  cheese-cakes^ 
made  of  cream,  eggs,  and  floor,  with  or  without  cheese- 
cturd,  butter,  almonds,  &c;  oa^akeSf  made  of  fine 
oaten  flour,  mixed  with  yeast  and  sometimes  without, 
zolkd  thin,  and  laid  on  an  iron  or  stone  to  bake  over 
•  slow  fire  }  sugar^cakes^  made  of  fine  sugar  beaten  and 
fearoed  with  the  finest  flour,  adding  butter,  rose-water, 
and  spices  ^  rose-^xtkes^  (placentie  rosacea)f  are  leaves 
of  roses  dried  and  pressed  into  a  mass,  sold  in  the 
shops  for  eplthems. 

The  Hebrews  had  several  sorts  of  cakes,  which  they 
offered  in  the  temple.  They  were  made  of  the  meal 
either  of  wheat  or  barley ;  they  were  kneaded  some- 
times with  oil  and  sometimes  with  honey.  Sometimes 
they  only  rubbed  them  over  with  oil  when  they  were 
baked,  or  fried  them  with  oil  in  a  frying«pan  upon  the 
fire.  In  the  ceremony  of  Aaron*s  consecration,  they 
sacrificed  a  calf  and  two  rams,  and  offered  unleavened 
bread,  and  cakes  unleavened,  tempered  with  oil,  and 
wafers  unleavened,  anointed  with  oil  ^  the  whole  made 
of  fine  wheaten  flour.     Ex.  xxix.  z,  2* 

CAKET,  a  town  of  Asia,  in  Persia,  in  the  province 
of  Cordis  tan  near  Mount  Caucasus.  Its  trade  consists 
chiefly  in  silks.     £•  Long.  46.  15.*  N.  Lat.  43.  32. 

CALABASH,  in  Commerce^  a  light  kind  of  vessel 
formed  of  the  shell  of  a  gourd,  emptied  and  dried,  serv- 
ing to  put  divers  kinds  of  goods  in,  as  pitch,  rosin, 
and  the  like.  The  word  in  Spanish,  Calabacca^  which 
signifies  the  same.  The  Indians  also,  both  of  the  North 
and  South  sea,  put  the  pearls  they  have  fished  in  cala-' 
bashes,  and  the  negroes  on  the  coast  of  Africa  do  the^ 
•ame  by  their  gold  dust.  The  smaller  calabashes  are 
also  fireqnently  used  by  these  people  as  a  measure,  by 
which  they  sell  these  precious  commodities  to  the  £n« 
«opeans.    The  same  vessels  likewise  serve  for  putting 

Vol.  V.  Parti.  t 
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Utuora  in ;  %xA  do  the  oflkc  of  cups,  as  well  as  botthfi  calabuk, 
for  soldiers,  pilerims,  &c.  Calabria. 

CjLL4B48E'l^ee,   See  Cb^centia,  Botam't  Index. 

African  CALABASB-Treen  8eo  Adansohia,  Bqtavt 
Index, 

CALABRIA,  a  country  of  Italy,  in  the  kingdom 
of  Naples,  divided  into  Calabria  Ultra  and  Calabria 
Citra,  commonly  called  Ulterior  and  CiterioTp  or  Far* 
ther  and  Hither  Calabria.  Calabria  Citerior  is  one  of 
the  1 2  provinces  of  the  kingdom  of  Naples ;  and  boaodr 
ed  on  the  south  by  Calabria  Ultra,  on  Uie  north  by 
Basilicata,  and  on  the  west  and  east  by  the  sea ;  Co* 
sensa  is  the  capital.  Calabria  Ultra  is  washed  by  the 
Mediterranean  sea  on  the  east,  south,  and  west,  and 
bounded  by  Calabria  Citra  on  the  north*  Beggio  is 
the  capital  town. 

This  country  has  been  almost  entirely  desolated  by 
the  earthquakes  of  1 783.  The  reiterated  shocks  ex% 
tended  from  Cape  Spartivento  to  Amantea  above  tha 
gulf  of  St  Eufemia,  and  also  affected  that  part  of  Sicily 
which  lies  opposite  to  the  southern  extremity  of  Italy. 
Those  of  the  5th  and  ytb  of  February,  and  of  the  28th 
of  March,  were  the  most  violent,  and  completed  the 
destruction  of  every  building  throughout  the  above- 
mentioned  space.  TSoi  one  stone  was  left  upon  another 
south  of  the  narrow  isthmus  of  Squillace  :  and  what  is 
more  disastrous,  a  very  large  proportion  of  the  inhabi* 
tants  was  killed  by  the  falling  of  their  houses,  near 
40,000  lives  being  lost.  Some  persons  were  dog  out 
alive  after  remaining  a  surprising  length  of  time  buried 
among  the  rubbish.  Messina  became  a  mass  of  ruins ; 
its  beautiful  palaziata.was  thrown  in  upon  the  town, 
and  its  quay  cracked  into  ditches  full  of  water. 
Beggio  was  almost  destroyed;  Tropea  greatly  damaged ; 
and  efery  other  place  in  the*  province  levelled  to  the 
ground. 

Before  and  during  the  concussion  the  clouds  gather- 
ed, and  then  hong  immoveable  and  heavy  over  the 
earth.  At  Palmi  the  atmosphere  wore  so  fiery  an 
aspect,  that  many  people  thought  part  of  the  town  was 
burning.  It  was  afterwards  remembered  that  an  un-> 
usual  heat  had  affected  the  skins  of  several  persons  just 
before  the  shock  ;  the  rivers  assumed  a  muddy  ash- 
coloured  tinge,  and  a  sulphureous  smell  was  almost  ge* 
neral.  A  frigate  passing  between  Calabria  and  Lipari 
felt  so  severe  a  shock,  that  the  steersman  was  thrown 
from  the  helm,  and  the  cannons  were  raised  upon  their 
carriages,  while,  all  around,  the  sea  exhaled  a  strong 
smell  of  brimstone. 

Stupendous  alterations  were  occasioned  in  the  face 
of  the  country }  rivers,  choked  up  by  the  falling  in  of 
the  hills,  were  converted  into  lakes,  which  if  not  speedily 
drained  by  some  future  convulsion,  or  opened  by  human 
labour,  will  fill  the  air  with  pestilential  vapours,  and  . 
destroy  the  remnants  of  population.  Whole  acres  of 
ground,  with  houses  and  trees  upon  them,  were  broken 
off  from  the  plains,  and  washed  many  fuilongs  down 
the  deep  hollows  which  the  course  01  the  rivers  had 
worn  'f  there,  to  the  astonishment  and  terror  of  behold- 
ers, they  found  a  new  foundation  to  fix  upon,  either 
in  an  upright  or  an  inclining  position.  In  short,  every 
species  of  phenomenon,  incident  to  these  destructive' 
commotions  of  the  earth,  was  to  be  seen  in  its  utmost 
extent  and  variety  in  this  desolated  country.  Their 
Sic&ian  majesties,  with  the  utmost  expedition,  dis- 
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CaliAnii  {latchefl  vesselB  Wik^  itrieh  e^ei^  thtng  tlisA  co(M  btt 
It  •  tbougbt  of  00  the  occasion  for  the  telief  «lid  'accoMiniio<> 
^^'*^**  datiort  6T  tb^  Jisttte^sed  Calabriansi  a  general  officer 
went  from  Napl^a  with  engineers  and  trooj^s  to  direct 
the  operations  of  the  persons  employed  in  cleariog 
away  and  rebuilding  the  botise»,  =tind  to  defend  the 
propertjr  of  the  sofferers.  The  kin^  ordered  thk  o&^ 
cer  to  take  aU  tbe  money  the  royal  treasures  coiald  sup^ 
ply  or  borrow ;  for^  ratbet  than  it  sbd^old  be  wanting 
on  this  pressing  call,  iie  was  determraed  to  ptit  witb 
bis  plate,  nay  the  very  faniita're  of  bis  palice.  A 
messenger  sent  off  from  a  town  near  Reggio,  on  the 
8tb  of  Febrnaty,  travelled  four  days  witbout  shelter, 
and  witbbut  being  able  to  procure  a  morsel  of  bread  \ 
he  supported  nature  with  a  piece  of  cheese  Which  be 
had  brought  in  bis  pocket,  and  the  vegetables  be  waA 
lucky  enough  to  find  near  the  road.  To  add  to  all 
their  other  sdfferings,  the  Calabria ns  found  themselves 
and  the  mi^rable  wreck  of  their  fortunes  exposed  to 
the  depredlitions  of  robbers  and  pirates.  Villains 
landed  from  boats  and  plundered  several  places,  and 
thieves  went  even  from  Naples  in  search  of  booty :  In 
order  to  strike  a  greater  tei'ror,  they  dressed  themselves 
like  Algerines  ^  but  were  discovered  and  dHven  off.  To 
this  accumulated  distress  succeeded  a  most  inclement 
season,  which  obstructed  -every  effoi*t  made  to  alleviate 
it  *y  and  a)mdst  daily  earthquakes  kept  the  inhabitants 
in  continual  dread,  not  of  being  destroyed  by  the  fall 
of  houses,  for  none  were  left,  but  of  being  swallowed 
up  by  the  splitting  of  the  earth,  or  buried  in  the  waves 
by  some  sodden  inundation. 

^  The  two  Calabrias  in  1815  contained  750,000  inha- 
bitants. 

CALADE,  in  the  manege,  the  descent  or  sloping 
declivity  of  a  rising  manege  ground,  being  a  small  emi- 
nence upon  which  we  ride  down  a  horse  several  times, 
putting  him  to  a  short  gallop,  with  his  fore  bams  in  the 
tir,  to  learn  bim  to  ply  or  bend  bis  haunches,  and  form 
fais  stop  upon  the  aides  of  the  calves  of  the  legs,  the 
stay  of  the  bridle,  and  the  caveson  seasonably  given. 

CALAGORINA,  or  Calaguris,  distinguished 
by  the  surname  Nasica^  in  Ancient  Geography^  a  city 
of  the  Vascones  in  the  Hither  Spain:  now  Cala" 
hotra* 

CALAHORRA,  an  episcopal  town  of  Spain,  in 
Old  Castile,  seated  on  a  fertile  soil,  on  the  side  of  a  hill 
which  extends  to  the  banks  ef  the  river  Ebro.  W. 
Long.  2.  7.N.  Lat  42.  i^. 

CALAIS,  a  strong  town  of  France,  in  Lower  Pi- 
cardy,  now  called  the  department  of  the  Straits  of  Ca- 
lais, which  has  a  citadel  and  a  fortified  harbour.  It 
»  built  in  the  form  of  a  triangle,  one  side  of  which 
is  towards  the  sea.  The  citadel  is  as  large  as  the 
town,  and  has  but  one  entrance.  It  is  a  trading 
place,  with  handsome  streets,  and  several  churches  and 
monasteries^  the  number  of  inhabitants  in  1813  was 
7600. 

Calais  was  taken  by  Edward  III.  in  1347*  Hither 
he  marched  his  victorious  army  from  Cressy,  and  in- 
vested the  town  on  the  8tb  of  September.  But  find- 
ing that  it  could  not  be  taken  by  force  witbout  the 
destruction  of  great  multitudes  of  bis  men,  be  turned 
the  siege  into "%  blockade  ;  and  having  made  strong  in- 
trenchments  to  icieare  bis  army  from  the  enemyi  huts 
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ib  protctet  th^m  horn  th«  Ittelettettcy  «f  the  wcither,  Cttkh. 
and  Btationvd  «r  fieet  befote  Mke  harbourto  prevent  the 
ititl-oductioii  of  provisions,  be  resolved  to  wait  with 
patience  till  tkte  place  fell  into  his  hands  by  faimne. 
The  besieged,  discovering  his  hitentiota,  turned  seven- 
teen hundred  women,  children,  and  old  people,  out 
«f  the  tovrn,  to  save  tbeik'  provisions }  and  Edward 
htfd  the  goodness,  after  entertaining  tbetn  with  a  Htk* 
ner,  anrd  giving  them  two-pence  a  piece,  to  soller  them 
lo  ]pa!Bs.  The  garrison  and  inhabitants  of  Calais  bav- 
itig  at  length  tonsiAned  all  their  provisfons,  and  even 
eaten  all  tjhe  horses,  dogs,  cats,  and  vermin  in  di^ 
place,  the  governor  John  de  Vienne  Appeared  upon 
the  walls,  and  offered  to  icapitulate.-  Edward  gr^tly 
incensed  at  their  obstinate  resistance,  which  had  de» 
tahied  him  eleven  months  under  their  walls,  at  an  im- 
mense e^^penc^  both  of  men  and  money,  sent  Sir  Wal- 
ter Mauny,  an  illustrious  knight,  to  aoquatnt  the  go- 
vernor that  he  would  gi^nt  them  no  terms ;  but  tbs(t 
they  must  surrender  at  discretion.  At  length,  how- 
ever, at  the  spirited  remonstrances  of  the  govetnoi^ 
and  the  persuasions  of  Sir  Walter  Maony,  £dii«;rd 
consented  to  grant  their  lives  to  all  Ibe  garrison,  and 
inhabitants,  except  six  of  the  principal  burgesses,  who 
should  deliver  to  bim  the  keys  of  the  city,  with  ropes 
abotiTt  their  necks.  When  these  terns  were  inade 
known  to  the  people  of  Calais,  they  were  plunged  int» 
the  deepest  distress  ^  and  after  all  the  miseries  they 
had  suffered,  they  could  not  think  without  horror  ii 
giving  up  six  of  their  fellow  citizens  to  certain  death. 
In  this  extremiity,  when  the  whole  people  were  drown- 
ed in  tears,  and  uncertain  what  to  do,  Eustace  de  St 
Pierre,  one  of  the  richest  merchants  in  the  place,  Mttf^ 
ped  forth,  and  volantarily  offered  himself  to  be  one 
of  these  six  devoted  victims.  His  noble  example  was 
soon  imitated  by  other  five  of  the  most  wealthy  citi- 
zens. These  true  patriots,  bwpefooted  and  bareheaded, 
with  ropes  about  their  necks,  were  attended  to  the 
gates  by  the  whole  inhabitants  with  tears,  blessinga, 
and  prayers  for  their  safety.  When  they  were  brought 
into  Edward's  presence,  they  laid  the  keys  of  the 
city  at  his  feet,  and  falling  on  their  knees,  implored 
bis  mercy  in  such  moving  strains,  that  all  the  noblo 
spectators  melted  into  tears.  The  king*8  resentment 
was  so  strong  for  the  many  toils  and  losses  he  bad  sof* 
fered  in  this  tedious  siege,  that  he  was  in  some  danger 
of  forgetting  bis  usual  humanity  j  when  the  queen, 
falling  upon  her  knees  before  him,  earnestly  begged 
and  obtained  their  lives.  This  great  and  good  princess 
conducted  these  virtuous  citizens,  whose  lives  she  bad 
saved,  to  her  own  apartment,  entertained  them  honour* , 
iibly,  and  dismissed  them  with  presents.  Edward  took 
possession  of  Calais,  August  4.  ^  and  in  order  to  secure 
a  conquest  of  so  great  importance,  -and  which  had  cost 
him  so  dear,  he  found  it  necessary  to  turn  out  all  the 
ancient  inhabitants,  who  bad  discovered  so  strong  an 
attachment  to  their  native  princf ,  and  to  people  it  with 
English. 

Calais  remained  in  subjection  to  England  till  the 
reign  of  Queen  Mary,  when  it  was  retaken  by  the 
duke  of  Guise.  This  general  began  the  enterprise  by 
ordering  the  privateers  of  Normandy  and  Bretagne  to 
cruise  in  tbe' Channel,  more«specially  in  the  very  straits 
of  Calais }  he  then  detached  the  doke  of  Neveis  with 
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Cakti.  a  eowkkmblc  amy  low^rcb  tkfi  eomitry  of  Liixem* 
tmrg  9  a  motion  wbicb  drew  the  ^ttenlioii  of  -the  Spa- 
oiai^s  that  way :  when  all  things  werct  ready,  he  pro^ 
cored  an  applieation  from  the  people  of  Boulogne, 
{br  a  body  of  troops  to  secure  them  against  the  incnr^ 
aions  of  the  Spaniards  j  be  sent  a  strong  detachment  at 
their  veqaest,  which  was  followed  by  another,  under 
OQ^^qr  of  aiipporling  them ;  then  repaired  thither  In 
person,  secure  that  his  officers  would  follow  bis  in* 
atroctions :  and  thus,  on  the  first  day  of  the  new  year, 
15^7,  Calais  was  invested.  He  immediately  attacked 
If  Oft  St  Agatha,  which  the  garrison  quitted  and  re- 
tired into  the  fort  of  Nicolai,  which,  together  with 
tbo  Ri^bank,  the  besiegers  attacked  a|  the  same  time^ 
granted  good  terms  to  the  officer  who  commanded 
Ul  the  fonner,  but  obliged  the  garrison  of  Uie  latter  ta 
f  urreader  prisoners  of  war.  By  these  means  be  open- 
ed a  communication  with  the  sea :  and  having  re* 
Ccived  from  on  board  the  ships  an  immense  quantity 
of  hurdles,  his  infantry,  by  the  help  of  them,  passed 
Ifae  morasses  that  lie  round  the  town.  He  then  made 
a  false  attack  at  the  water-gate,  which  drew  the  atten^ 
lion  of  the  garrison,  who  fatigued  themselves  exceeds 
ingly  in  making  intrenchments  behind  the  breach  $  but 
when  they  had  finished  their  work,  he  began  to  fire 
vpon  the  castle,  where  the  walls  were  very  old,  and 
had  been  neglected  on  accoont  of  the  breadth  of  the 
ditch,  which  was  also  very  deep  when  the  tide  was  in  ^ 
hilt  a  great  breach  being  made,  the  duke  caused  it 
t»  be  attacked  tn  the  night,  and  during  the  ebb,  the 
soldiers  passing  almost  up  to  the  shoulders.  The  place 
was  easily  carried,  though  the  governor  made  three 
vigorous  attacks  before  the  break  of  day,  in  order  to 
dislodge  them ;  but  the  French,  thongh  they  lost  a 
ceasiderable  number  of  men,  kept  their  posts.     The 

Sveraor  then  saw  that  it  was  impracticable .  to  de- 
%d  the  place  any  longer,  and  therefore  made  the 
best  teravi  for  himself  that  he  could  obtain,  which, 
bowelrer,  were  not  very  good :  and  thus,  in  eight  days, 
the  duke  of  Guise  recovered  a  fortress  which  cost  the 
▼ictorioos  Edward  UI.  a  whole  year's  siege,  and  which  • 
had  been  now  210  years  in  the  possession  of  the  £ng« 
lish,  without  so  much  as  a  siogle  attempt  to  retake  it. 
There  are  very  different  accounts  given  of  this  matter. 
Some  English  historians  say,  that  King  Philip  pene- 
trated the  design  of  the  French  upon  this  fortress, 
gave  notice  of  it  in  England,  and  offered  to  take  the 
defence  of  it  upon  himself ;  but  that  this,  out  of  jea- 
(onsy,  was  refused,  it  being  believed  to  be  only  an 
artiiloe  to  get  a  place  of  such  consequence  into  his  own 
bands.  The  trdth  of  the  matter  seems  to  be  this: 
The  strength  of  Calais  consisted  in  its  situation  and 
COtwiMlLS,  which  required  a  very  nnmerous  garrison  i 
Vot  this  being  attended  with  a  very  large  expence,  the 
Wst  pftvt  of  the  troops  had  been  sent  to  join  Fhilip*s 
arayt  to  that  the  governor  had  not  above  50a  men, 
and  there  were  no  more  than  250  of  the  townsmen 
able  to  bear  arms.  As  to  ammunition,  artillery,  and 
provififAs,  the  Freach  found  there  abundance :  but 
iRth  ee  slender  a  garrison,  it  was  impossible  to  make 
f  hotter  defence }  and  therefore  when  the  Lord  Went- 
werth^  who  waa  govenor,  and  whom  the  French  call 
I^ord 'Dtomfoft,  was  tried  by  his  peers  for  the  loss 
#f  this  plaoe,  he  vaa  acquitted.  The  duke  obliged 
all  the  Eoglisii  inhthitanU  to  quit  Ca{aia  ^  and  beslowi 
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ed  the  government  of  it  upon  Dec  Tormes,  who  was    CaleU 
alOon  after  made  a  marshal  of  France.  I  ^ 

The  fortifications  of  Calais  are  good  i  hot  hs  great-  Cotoda^^ 
est  strength  is  its  situation  among  the  marshes,  wktok 
may  be  overflowed  at  the  approach  of  an  enemy.  The 
harbour  is  not  so  good  as  formerly,  nor  will  it  admit 
vessels  of  any  great  burden.  In  times  of  peace,  there 
are  packet  boats  going  backward  and  forward  twice  a 
week  from  Dover  to  Calais,  which  is  21  miles  distant^ 
E.  Long.  2.  6.  N.  Let.  50.  58. 

Caulia  and  Zetes^  in  fabulous  history,  sons  of  Bore- 
as and  Orythia,  to  whom  the  poets  attributed  wings : 
they  went  on  the  voyage  to  Colchis  with  the  Argonauts ; 
delivered  Fhineus  from  the  harpies  ^  and  were  slain  by 
Hercules. 

CALAMANCO,  a  sort  of  woollen  stuff  manofac* 
tured  in  England  and  Brabaut.  It  has  a  fine  gloss;  and 
is  checkered  in  the  warp,  whence  the  cheeks  appear 
only  oB  the  right  side.  Some  calamancoes  are  quite 
plain,  others  have  broad  stripes  adorned  with  flowers, 
some  with  plain  broad  stripes,  some  with  narrow  stripes, 
and  others  watered. 

CALAMARI^,  in  Botany^  an  order  of  plants  in 
the  Fragmenta  methodt  naturaUs  of  Linnseus;  in  which 
he  has  the  following  genera,  viz.  bobartia,  acirpus,  cy- 
perns,  eriophorom,  cares,  schoenus,  flagellaria,  juncos. 
See  Botany. 

CALAMATA,  a  considerable  town  of  Tnrkey  in 
Europe,  in  tbe  Merea,  and  province  of  Belvedera.  It 
was  taken  by  the  Venetians  in  1685 :  but  the  Turka 
retook  it  afterwards  with  all  the  Morea.  It  stands  on 
the  river  Spinarza,  eight  miles  from  the  sea.  £.  Long. 
22.  15.  N.  Lat.  37.  8. 

CALAMINE,  Calamt,  Lapig  CaUtmtnant  or  Cad- 
mia  FossUis^  a  sort  of  stone  or  mineral  containing  zinc, 
iron,  and  sometimes  other  substances.  It  is  considera- 
bly heavy ;  moderately  hard  and  brittle,  or  of  a  con* 
sistence  betwixt  stone  and  earth  :  the  colour  sometimes 
whitish  or  grey ;  sometimes  yellowish,  or  of  a  deep  yel- 
low \  sometimes  red ;  sometimes  brown  or  blackish.  It  is 
plentiful  in  several  places  of  Europe,  as  Hungary,  Tran- 
sylvania, Poland,  Spain,  Sweden,  Bohemia,  Saxony, 
Goslar,  France,  and  England,  particularly  in  Derby- 
shire, Gloucestershire,  Nottinghamshire,  and  Somerset- 
ahire,  as  also  in  Wales.  The  calamine  of  England,  bow- 
ever,  is  by  the  best  judges  allowed  to  be  superior  in  qua- 
lity to  that  of  most  other  countries.  It  seldom  lies  very 
deep,  being  chiefly  found  in  clayey  grounds  near  the  sor- 
face.  In  some  places  it  is  mixed  vnth  lead  ores.  It  is  a 
true  ore  of  zinc,  and  is  used  as  an  ingredient  in  making  of 
brass.— *Newman  relates  various  experiments  with  this 
mineral,  the  only  resuK  of  which  was  to  show  that  it  con- 
tained iron  as  well  as  zinc.  The  most  remarkable  are  the 
following:  A  saturated  solution  of  calamine  in  the  marine 
acid,  concentrated  by  evaporating  part  of  the  liquor,  ex- 
hibits in  the  cold  an  appearance  of  fine  crystals,  which  on 
the  application  of  warmth  dissolve  and  disappear.  A  lit- 
tle of  this  concentrated  solution  tinges  a  large  quantity  of 
water  of  a  bright  yellow  colour  \  and  at  the  sanw  time 
deposites  by  degrees  a  fine,  spongy,  browaish  precipitate. 
Blue  dissolved  in  this  solution,  and  afterwards  inspissated, 
forms  .an  extremely  slippery  tenacious  mass,  which  doea 
not  become  dry,  and,  were  it  not  too  expensive,  might 
be  of  use  fm  entangling  flies,  caterpilhuv.  Sec.  Sulphur 
bailed  ip  thaa  solution  seema  to  acqnire  oome  degree  of 
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edn^t  tHUUpw*iicy.'wf»Tbb  miiienil  Iftao  Mrtick  ift  the  imiteriB 
I  iMdica:  but  before  it  come*  t«  the  iliopB  m  utftally  roftst^ 
MftiMf.  e^  or  esloiiiecif  ia  order  to  separate  senie  araenical  or  sdU 
pliiireoii8' matter  wbtch  in  its  crude*  state  it  is  sopposed 
t9  cQOtaioy  and  to  xtMider  it  more  easily  reduoible  Into 
a  fine  .powder.  Id  •  tbis  state  it  ts  employed  in  eoUyria 
■ganst  defliixioiiB  of  tbio  acdd  bumoors  apoo  the  eyes, 
ibr.dryiiigop  m^stmmiing  olcersy  and  beating  exco« 
mtions.  -  It  is  the  basis  of  aa  officinal  epulotie  Cerate* 

There  is  another  substance  from  which  thissemi-me- 
tal  is  also  obtained*  This  is  called  cadrmaJbrHocum  or 
cadmia  eftkeJurnaceSf  to  distingaish  it  from  the  other. 
This  is  &  matter  sobliroed  when  ores  containing  zinc, 
like  those  of  Rammelsberg,  mn  smelted.  This  cadmia 
consists  of  the  flowers  of  the  semi-metal  sublimed 
during  the  fusion,  and  adhering  to  the  inner  surfaces 
of.  the  walls  of  furnaces,  where  they  suffer  a  semi- 
fnsien,  and  thmrefore  acquire  some  solidity.  80  great 
n  quantity  of  these  is  collected,  that  they  form  very 
^yiiok  xDcmatationSy  which  must  be  frequently  taken 
eif. 

CALAMINT.  See  Melissa  and  Mentha,  Bo- 
SAMT  Intkx* 

CALAMU8.  See  Botany  Index.  There  is  but 
nne  species,  the  rotang^  The  stem  is  without  branches, 
Jbns  a  crown  at  top,  and  is  eTery  where  beset  with  straight 
spines.  This  is  the  true  Indian  cane,  which  is  not 
visible  on  the  outside  \  but  the  bark  being  taken  off 
discovers  the  smooth  stick,  which  has  no  marks  of  spine 
«n  the  bark,  and  is  exactly  like  those  which  the  Dutch 
aell  to  us  \  keeping  this  matter  very  secret,  lest  travel- 
Jerj  going  .by  should  take  as  many  canes  out  of  the 
woods  as  they  please.  Sumatra  is  said  to  be  the  place 
where  most  of  these  sticks  grow.  Such  are  to  be  cho- 
sen as  are  of  proper  growth  between  two  joints  suit- 
nUe  to  the  fashionable  length  of  canes  as  they  are  then 
worn  \  but  such  are  scarce.  The  calamus  rotang  is  one 
nf  several  plants  from  which  the  drug  called  dm^ont 
Uood  is  obtained. 

Calamus,  in  the  ancient  poets,  denotes  a  simple 
kind  of  pipe  or  fistula,  the  musical  instrument  of  the 
shepherds  and  herdsmen  j  usually  made  either  of  an 
oaten  stalk  or  a  reed-^ 

.  Ca^lamos  Aromaticus,  or  Sweet-scented  Fiag^  in  the 
materia  medics,  a  species  of  flag  calle4  acorus  by  Lin* 
HSBUs.    See  Acorus,  Botant  index* 

Calamus  Scnptoriuep  in  antiquity,  a  reed  or  rush 
lo  write  with.  The  ancients  nuide  use  of  styles  to 
irrite  oa  tables  covered  with  wax;  and  of  reed  or  rush, 
tf}  write  on  parchment,  or  Egyptian  paper, 
s  CALAMY,  Edmund,  an  eminent  Presbyterian  di> 
.vinoy  bom  at  London  in  the  year  1600,  and  edncated 
«t  Pembroke-ball|  Cambridge,  where  his  attachment 
tp  the  Arminian  party  excluded  him  from  a  fellowship. 
JPr  Felton,  bishop  of  £ly,  however^  made  him  his  chap- 
lain I  and  in  1659,  be  was  chosen  minister  of  St  Mary 
^idarmavy,  in  the  city  of  London..  Upon  the  opening  * 
pf  the  long  parliament,  he  distinguished  himself  in  de« 
£moe.  of  the  presbyterian  cause  ;  and  bad  a  principal 
l^md  in  witiog.  the  famous  Smect^mmu^  which,  hira^ 
^f  ,says,  gave  tbe  first  deadly  blow  to  Episcopacy.  The 
AQtbotf  oC  this  tract  were  five,  the  initials  of.  .whose 
names  formadi  tbe  name  under  which  it  was  published  y 
,l4zr  dtephen  Marshal,  Edmund  Calamy,  Thomas 
X9flii€[».MMbBHL  Ni&irqflmcn,  %nd  WilUftm.  Sgatstow^ 


He  ^^s  aflter  that  aa  actif«  member  in  the  assembly  tff  Oalaaij. 
divines,  was  a  strenneua  eppescv  of  sectaries,  and  nsed^ 
his  utnsost  endeavours  to  prevent  those  violences  com» 
mitted  afker  the  king  was  brought  fipom  the  isle  of 
Wight*  In  CromwelPs  time  he  lived  privatdy,  but 
was  asridttous  in  promoting  the  kinff*s  return  ^  for 
which  be  was  afterwards  oflKsred  a  bisnoprie,  but  x»» 
fused  it.  He  was  ejected  for  nonconformity  in  1662  % 
and  died  of  grief  at  the  right  of  the  great  nre  of  Lofr- 
dott. 

Calamt,  Edmund^  grandson  to  the  preceding,  (by 
his  eldest  son,  Mr  Edmund  Calamy,  who  was  ejected 
frpm  the  living  of  Moxton  in  Essex  on  St  Bartholo- 
mew's day  1662)  was  bom  in  London,  April  5.  1671. 
After  having  learned  the  languages,  and  gone  through 
a  course  of  natural  philosophy  and  logic  at  a  private 
academy  in  England,  he  studied  philosophy  and  ciril 
law  at  the  university  of  Utrecht,  and  attended  tbe  lec« 
tures  of  the  learned  Grsevius.  Whilst  be  resided  here, 
an  offer  of  a  professor's  chair  in  the  university  of  Edin- 
burgh was  made  bim  by  Mr  Carstairs,  principal  of  that 
university,  sent  over  on  purpose  to  find  a  person  pro^ 
periy  qualified  for  such  an  office.     This  he  declined  $ 
and  returned  to  England  in  1691,  bringing  with  him 
letters  from  Grsevius  to  Dr  Pococke,  canon  of  Christ- 
church,  and  regius  professor  of  Hebrew,  and  to  Dr 
Bernard,  Savilian  professor  of  astronomy,  who  obtained 
leave  for  him  to  prosecute  his  studies  in  the  Bodleian 
library.     Having  resolved  to  make  divinity  his  princi- 
pal study,  he  entered  into  an  examination  of  the  con- 
troversy between  tbe  conformists  and  nonconformists  ^ 
which  determined  him  to  join  the  latter ;  and  coming 
to  London  in  1692,   he  was  unanimously  chosen  as*' 
sistant  to  Mr  Matthew  Sylvester  at  Blacklriars :  and  in 
1694,  he  was  ordsined  at  Mr  Annesley^s  meeting- 
house in  Little  St  Helena,  and  soon  after  was  invited 
to  become  assistant  to  Mr  Daniel  Williams  in  Hand- 
Alley.    In  1702,  be  was  chosen  to  be  one  of  the  lea* 
tnrers  in  Salters-hall  y  and   in   1703,  succeeded  Mr 
Vincent  Alsop  as  pastor  of  a  great  congregation  in 
Westminster.  He  drewnp  tbe  table  of  contents  to  Mr 
Baxter*s  history  of  his  life  and  times,  which  was  sent 
to  the  press  in  1696^  made  some  remarks  on  the  work 
itself,  and  added  to  it  an  index ;  and,  reflecting  on  the 
usefulness  of  tlie  book,  he  saw  the  expediency  of  con- 
tinuing it,  for  Mr  Baxter's  history  came  no  lower  than 
the  year  1684.     Accordingly  he  composed  an  abridge-, 
ment  of  it,  with  an  account  of  many  other  ministera 
who  were  ejected  after  the  restoration  of  Charles  IL ;;. 
their  apology,  containing  the  grounds  of  their  non- 
conformity and  practice  as  to  stated  and  occarional  * 
communion  with  tbe  church  of  England  ;  and  a  oon- 
tinuation  of  their  history  till  the  year  i6gw  TWs  work 
was  published  in  1702*     He  afterwards  pufiTtshed  a 
moderate  defence  of  nonconformity,  in  three  tracts,  in 
answer  to  some  tracts  of  Dr  Hoadley.     In  1709  Mr 
Calamy  made  a  tour  to  Scotland  $  and  had  tb^  degree 
of  doctor  of  divinity  conferred  on  him  by  tbe  nniversi- 
ties  of  Edinburgh,  Aberdeen,  and  Glasgow.    In  1713^ 
he  published  a  second  edition  of  his  Abridgement  of 
Mr  Baxter^  history  of  his  life  and  times  \  in  which^ 
among  other  additions,  there  is  a  continuation  of  the 
history  through  King  William's  reign,  and   Qbeen 
Anne's,  down  to  the  pasring  of  tbe  occasional  biH ;  and 
ia  the  close  is.suhjjoined  th^  refbntti»d  litnrgy,  which  wa» 
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C^^uy  Imm  Of  mai  presented  to  tbe  bnhops  in  i66tf  **  that 
g  the  world  awj  jodge  (he  says  in  his  preface)  bow  fair- 
hf  the  ejected  ministers  baye  been  often  represented  as 
irreconctleable  enemies  to  all  liturgies/*  In  17 189  be 
wrote  a  Tindication  of  his  graodfatberi  and  several 
ether  personsi  against  certain  reflections  cast  upon 
tbem  by  Mr  Archdeacon  Ecbard  in  his  History  of 
England^  and  in  1728  appeared  bie  Continuation 
of  the  aeeoant  of  the  ministers,  lectarers,  masters, 
and  fellows  of  colleges,  and  schoolmasters,  who  were 
ejected,  after  the  Restoration  in  1660,  by  or  before 
the  act  of  uniformity.  He  died  Jone  3.  1732,  great- 
ly regretted  not  only  by  the  dissenters,  but  also  by 
die  moderate  members  of  the  established  church,  both 
dergy  and  laity,  with  many  of  whom  he  lived  in 
great  intimacy.  Besides  the  pieces  already  mention* 
edl,  he  poblislMd  a  great  many  sermons  on  several  sub- 
jects and  occasions.  He -was  twice  miirried,  and  had 
13  children. 

CALANDRE,  a  name  given  by  the  French  wri- 
ters to  an  insect  that  does  vast  mischief  in  granaries. 
It  is  properly  of  the  scarab  or  beetle  class  ;  it  has  two 
antennas  or  horns  formed  of  a  great  nnmber  of  round 
jointe,  and  covered  with  a  soft  and  short  down  y  from 
tiie  anterior  part  of  the  head  there  is  thrust  out  a 
frank,  which  is  so  formed  at  the  end,  that  the  crea- 
ture easily  nukes  way  with  it  through  the  coat  or  skin 
Ifaat^covers  the  grain,  and  gets  at  the  meal  or  farina 
00  which  it  feeds  \  the  inside  of  the  grains  is  also  the 
place  where  the  female  depositee  her  eggs,  that  the 

roong  progeny  may  be  bom  with  provision  about  them. 

~^hen  the  female  has  pierced  a  grain  of  com  for  this 
purpose,  she  depositee  in  it  one  egg^  or  at  the  utmost 
two,  but  she  most  frequently  lays  them  single :  these 
eggs  hatch  into  small  worms,  which  are  usually  found 
with  their  bodies  rolled  up  in  a  spiral  form,  and  after 
eating  till  they  arrive  at  their  full  growth,  they  are 
changed  into  chrysales,  and  from  these  in  about  a 
fortnight  comes  out  the  perfect  calandre.  The  fe- 
male lays  a  considerable  number  of  eggs  5  and  the  in- 
crease of  these  creatores  would  be  very  great,  but  na- 
lore  has  so  ordered  it,  that  while  in  the  egg  state,  and 
even  while  in  that  ef  the  worm,  they  are  subject  to  be 
eaten  by  mites :  these  little  vermin  are  always  very 
plentifol  in  granaries,  and  they  destroy  the  Csr  greater 
nnmber  of  these  larger  animals. 

CAI1A8,  JoHK,  the  name  of  a  most  nnfortnnate 
Proteatant  merchant  at  Thoulouse,  inhumanly  butcher- 
ed under  forms  of  law  cruelly  prostituted  to  shelter  the 
sanguinary  dictates  of  ignorant  Popish  zeal.  He  had 
lived  40  years  at  Thoulouse.  His  wife  was  an  English 
woman  of  French  extraction  ;  and  they  had  five  sons  j 
one  of  whom,  Lewis,  had  turned  Catholic  through 
the  persuasions  of  a  Catholic  maid  who  had  lived  30 
years  in  the  family.  In  October  1761,  the  family 
consisted  of  Calas,  his  wife,  Mark  Antony  their  son, 
Pe^er  their  second  son,  and  this  maid.  Antony  was 
edocated  for  the  bar ;  but  being  of  a  melancholy  turn 
of  mind,  ¥ra8  continually  dwelling  on  passages  from 
aodiors  on  the  subject  of  suicide,  and  one  night  in 
that  month  hanged  himself  en  a  bar  laid  across  two 
Ibldtng  doors  in  their  shop.  The  crowd  collected  by 
the  confusion  of  the  fiimily  on  so  shocking  a  discovery, 
look  it  into  their  headt  that  be  had  been  strangled  by 
the.  family  to  prevent  his  changing  his  religioni  and 
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that  this  wao  a  common  praetioe  among  ProteslaBto* 
The  officers  s^f  justice  adopted  the  poplar  tale,  and 
were  supplied  by  the  mob  with  what  they  accepted  as 
evidences  of  the  fact.  The  fraternity  ot  White  Peni- 
tents got  the  body,  buried  it  with  great  oeremooy« 
and  performed  a  solemn  service  for  him  as  a  martyr : 
the  Franciscans  did  the  same  *,  and  after  these  formali* 
ties  no  one  doubted  the  guilt  of  the  devoted  heretical 
family.  They  were  all  condemned  to  the  torture,  to 
bring  them  to  confession :  they  appealed  to  the  parlia- 
ment -f  who,  as  weak  and  as  wicked  as  the  subordinate 
magistrates,  sentenced  the  father  to  the  torture,  ordi- 
nary and  extraordinary,  to  be  brokeil  alive  upon  the 
wheel,  and  then  to  be  burnt  to  ashei^.  A  diabolical 
decree !  which,  to  the  shame  of  humanity,  was  acta- 
ally  carried  into  execution.  Peter  Cahtt,  the  other 
son  was  banished  for  life  $  and  the  rest  were  acquitted* 
The  distracted  widow  found  some  friends,  and  among: 
'the  rest  M.  Voltaire,  who  laid  her  case  before  tho 
council  of  state  at  Versailles,  and  the  parliament  of 
Thoulouse  was  ordered  to  transmit  the  proceedings.. 
These  the  king  and  council  unanimously  agreed  to  an- 
nul }  the  capitoul  or  chief  magistrate  of  Thoulouse  wa» 
degraded  and  fined  j  old  Galas  was  declared  to  have 
been  innocent ;  and  every  impotktien  of  guilt  was  re» 
moved  from  the  family,  who  also  received  from  the 
king  and  clergy  considerable  gratuities. 

CALASH,  or  Calesh,  a  small  light  kind  of  cha^ 
riot  or  chair,  with  very  low  wheels,  used  chiefly  for 
taking  the  air  in  parks  and  gardens.  The  calash  is  for- 
the  most  part  richly  decorated,  and  open  on  all  sides> 
for  the  conventeney  of  the  air  and  prospect,  or  at  most 
enclosed  with  light  mantlets  of  waxKdoth  to' be  opened 
and  shut  at  pleasure.  In  the  Philosophical  Transac- 
tions we  have  a  description  of  a  new  sort  of  calash  go- 
ing on  two  wheels,  not  hung  on  traces,  yet  easier  than 
the  common  coaches,  over  which  it  has  this  further 
advantage,  that  whereas  a  common  coach  will  over^ 
turn  if  one  wheel  go  on  a  surface  a  foot  and  a  half 
higher  than  the  other,  this  will  admit  of  a  difference 
of  3t  feet  without  danger  of  overturning.  Add,  that 
it  would  turn  over  and  over ;  that  is,  after  the  spokes 
being  so  turned  as  that  they  ar^  parallel  to  the  hori- 
zon, and  one  wheel  flat  over  the  head  of  him  that 
rides  in  it,  and  the  other  flat  under  him,  it  will  turn 
onee  more,  by  which  the  wheels  are  placed  m  9iatu 
quOf  without  any  disorder  to  the  horse  or  rider 

C ALAS  10,  Marius,  a  Franciscan,  and  professor 
of  the  Hebrew  language  at  Rome,  of  whom  there  is 
very  little  to  be  said,  but  that  ho  published  there,  in 
the  year  1621,  a  Concordanee  of  the  Bible,  which 
consisted  of  four  great-  volumes*  in  folia  This  work 
has  been  highly  approved  and  commended  both*  by 
Protestants  and  Papists,  and  is  indeed  a  most  admi- 
rable work.  For  besides  the  Hebrew  words  in  the 
Bible,  which  are  in  the  body  of  the  book,  with  the 
Latin  version  over  against  tfiem  ;  there  are,  in  the 
margin,  the  differences  between  the  Septuagint  version 
and^he  Vulgate;*  so  that  at  one  view  may  be  seen 
wherein  the  three  Bibles  agree,  and  wherein  they  dif- 
fer. Moreover,  at  the  beginning  of  every  article  there 
is  a  kind  of  dictionary,  which  gives  the  significatioa 
of  «ach  Hebrew  word ;  affords  an  opportonity  of  com- 
paring it  with  other  oriental  languages,  viz.  with  the 
Syriac,  Arabic,  and  Chaldee }  and  is  extremely  useful; 
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OUmId    for  ddtermitiing  moie  exactly  tbe  true  meaaiog  of  the 

i  Hebrew  wordff. 
^*^*"^.  CALASIRIS,  io  witiqoit^  %  linen  tonic  Mnged  at 
the  bottom,  and  worn  by  the  flgyptians  noder  a  white 
woollen  garment:  bat  this  last  they  were  obliged  to 
pull  off  when  they  entered  tbe  temples,  being  only  mU 
lowed  to  appear  there  in  linen  garments. 

CALATAJUD,  a  large  and  handsome  town  of 
Spain,  in  the  kingdom  of  Arragon ;  situated  at  the 
oonfluence  of  the  rivers  Xalon  and  Xiloea,  at  tbe  end 
of  a  very  fertile  valley,  with  a  good  castle  cm  a  rock. 
W.  Long.  2.  o.  N.  Lat.  41.  22. 

CALATHUS,  in  antiquity,  a  kind  of  band  basket 
made  of  light  wood  or  rushes  ^  used  by  tbe  women 
sometimes  to  gather  flowers,  but  chiefly  after  jLhe  ex* 
ample  of  Minerva  to  put  their  work  in.  The  figure  of 
the  calathus,  as  represented  on  ancient  monuments,  is 
narrow  at  tbe  bottom,  and  widening  upwards  like  that 
of  a  top.  Pliny  compares  it  to  that  of  a  lily.  The  ca- 
lathus or  work  basket  of  Minerva  is  no  less  celebrated 
among  the  poets  than  her  distaff. 

Calathus  was  also  the  name  of  a  cop  for  wine  used 
in  'Sacrifices. 

•  CALATOR,  in  antiquity,  a  crier,  or  officer  ap- 
pointed to  publish  something  aloud,  or  call  the  people 
together.  The  word  is  formed  from  jmiAi^,  tioco,  **  I 
call.''  Such  ministers  the  pontifices  had,  whom  they 
used  to  send  before  them  when  they  went  to  sacrifice 
on/eruB  or  holidays,  to  advertise  the  people  to  leave  off 
work.  The  magistrates  also  used  caiaiores^  to  call  tbe 
people  to  the  comitia,  both  curiata  tuoActnturiata,  The 
officers  in  the  army  also  had  aUatores;  as  had  likewise 
many  private  faoulies,  to  invite  their  guests  to  enter* 
taiomeots. 

CALATBAVA,  a  city  of  New  Castile,  in  Spain, 
situated  on  the  river  Goadiana,  45  miles  south  of  To* 
ledo.     W.  Long.  4.  20.  N.  Lat.  39.  o. 

•  KnighU  rf  Calatrava^  a  military  order  in  Spain, 
ilistitoted  by  Sancho  III.  king  of  Castile,  upon  tbe 
following  occasion  :  When  that  prince  took  the  strong 
fort  of  Calatrava  from  the  Moors  of  Andalusia,  be  gave 
it  to  tbe  Templars,  who,  wanting  couraffe  to  defend 
it,  returned  it  him  again.  Then  Don  Key  mood  of 
the  order  of  the  Cistercians,  accompanied  with  several 
persons  of  quality,  made  an  offer  to  defend  the  place, 
which  the  king  thereupon  delivered  op  to  them,  and 
instituted  that  order.  It  increased  so  much  under  the 
veign  of  Alpbonsus,  that  the  knights  desired  they 
night  have  a  grand  master,  which  was  granted.  Fer« 
dtnand  and  Isabella  afterwards,  with  the  consent  of 
Pope  Innocent  VIII*  reunited  the  grand  mastership  of 
Calatrava  to  the  Spanish  crown  ;  so  that  the  kings  of 
Spain  are  now  become  perpetual  administratois  there* 
of. 

The  knights  of  Calatrava  bear  a  cross  gules,  fleor- 
detised  with  green,  &c.  Their  rule  and  habit  w«s 
originally  that  of  the  Cistercians. 
.  CALAURIA,  in  Jncieni  Geogr^hy^  an  island  of 
Ghreeoe  in  tbe  Saronic  bay,  over  against  the  port  of 
Troezen,  at  the  distance  of  40  stadia.  Hither  Demos* 
thenes  went  twice  into  banishment ;  and  here  be  died. 
Neptune  was  said  to  have  accepted  this  island  firom 
Apollo,  in  exchange  for  Delos.  The  city  stood' on  a 
Wgb  ridge  nearly  ia  the  middle  of  tiM  iriand^  commands 
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ing  an  extensive  view  of  tbe  golf  and  its  coasts.  There   CaksrU 
was  his  holy  temple.     The  priestess  was  a  virgin,  who        B 
was  dismissed  when  nuurriageable.     Seven  of  the  cities    ^^^^^ 
near  the  island  held  a  congress  at  it,  and  sacrificed 
jointly  to  the  deity.     Athens,  .£gina,  and  Epidaurus, 
were  of  this  numberf  with  Nauplias,  for  which  place 
Argos  contributed.     The  Macedonians,  when  they  had 
reduced  Greece,  were  afraid  to  violate  the  sanctuary, 
by  forcing  from  it  the  fugitives,  his  suppliants.     Anti- 
pater  commanded  his  general  to  bring  away  tbe  orators, 
who  had  offended  him,  alive  ^  but  Demosthenes  could 
not  be  prevailed  on  to  surrender.     His  monument  re- 
mained in  the  second  century,  within  the  enclosure  of 
the  temple.    The  city  of  Calauria  has  been  long  aban* 
doned.  Traces  of  buildings  and  of  ancient  walls  appear 
nearly  level  with  the  ground  \  and  some  stones,  in  their 
places,  each  with  a  seat  and  back  forming  a  little  cir« 
de,  once  perhaps  a  bath.     The  temple,  which  was  of 
the  Doric  order,  and  not  large,  as  may  be  inferred 
from  the  fragments,  is  reduced  to  an  inconsiderable 
heap  ef  ruins.     The  island  is  now  called  Poro*^    It 
stretches  along  before  the  coast  of  the  Morea  in  a  lower 
ridge,  and  is  separated  from  it  by  a  canal  only  four  sta* 
dia,  or  half  a  mile  wide.    This,  which  is  called  Poro 
or  the  Ferry,  in  still  weather  may  be  passed  on  foot,  as 
the  water  is  not  deep.     It  has  given  its  nam^  to  tbe 
island  \  and  also  to  the  town,  which  consists  of  about 
200  bouses,  mean  and  low,  with  flat  roofs  \  rising  on 
the  slope  of  a  bare  disagreeable  rock. 

CALCADA  or  St  Domingo  Calcalda,  a  town  of 
Spain,  situated  in  W.  Long.  3*  5.  N.  Lat.  42.  36. 

CALCAR,  a  very  strong  town  of  Germany,  in  tba 
circle  of  Westphalia,  and  duchy  of  Cleves.  It  belongs 
to  the  king  of  Pmssia,  and  is  seated  near  the  Rhine, 
in  £•  Long.  5.  51.  N.  Lat.  41. 45. 

Caixar,  in  glass-makiqg,  the  name  of  a  small  ove^^ 
or  reverberatory  furnace,  in  which  the  first  calcination 
of  sand  and  salt  of  potashes  is  made  for  the  turning 
them  into  what  is  calledyriV.  This  furnace  is  made  in 
the  fashion  of  an  oven,  ten  feet  long,  seven  broad  in 
tbe  widest  part,  and  two  feet  deep.  On  one  side  of  it 
is  a  trench  six  inches  square,  .the-  upper  part  of  which 
is  level  with  the  calcar,  .and  separated  only  from  it  at 
the  month  by  bricks  nine  inches  wide.  Into  this  trench 
they  put  sea^-coal,  the  flame  of  which  is  carried  into 
every  part  of  the  furnace,  and  is  revexi>erated  from  the 
roof  upon  the  frit,  over  the  fornaoe  of  which  the  smoke 
flies  very  black,  and  goes  out  at  the  mouth  of  tbo 
calcar ;  the  coals  bom  on  iron  grates,  and  the  ashea 
&11  through. 

Calcar,  John  de,  a  celebrated  painter,  was  t^e 
disciple  of  Titian,  and  perfected  himself  by  studying 
Raphael.  Among  other  pieces  he  drew  a.  Nativity,  re- 
presenting the  aiigcls  around  the  infant  Christ }  and  so 
ordered  Uie  disposition  of  his  picture,  that  tiie  light 
all  proceeds  from  the  child.  He  died  at  Naples,  in 
1546,  in  the  flower  of  his  age.  It  was  he  who  design* 
od  tbe  anatomical  figures  of  Vesal,  and  the  portraits  of 
the  painters  of  Vesari. 

CALCAREOUS,  something  that  par^kes  of  the 
nature  and  qualities  of  calx,  or « lime.  We  say,  » 
eahareouM  earthy  calcareous  stone.  -See  Chkmistrt 
Jndettm 

CALCEARIUM,  in  antiquity^  a  donative,  or  lar- 
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C«teetti«DfM*  bestowed  oa  R^mMitoUieie  for  liny  tag  8hoe«. 

I        monasteries,  cAearimw  denoted  the  dailj  serrice  of 
Cak«las.  cleaning  the  shoes  of  the  religious. 

CALCEOLARIA.    See  Eotany  Imdex. 

CALCHASy  in  fmboloas.  history,  a  faoMas  diviner, 
ftllowed  the  Greek  array  to  Troy.  He  foretold  that 
the  siege  wovid  last  ten  years  \  and  that  the  fleet,  which 
was  detained  in  the  port  of  Anlts  by  contrary  wiads, 
wooU  not  sail  tiil  Agamemnon's  daughter  had  been  si^ 
crificed  to  Diana.  After  the  taking  of  Troy,  he  re- 
tired to  Colophen ;  where,  it  is  said,  he  died  of  grief, 
becanse  he  cooM  not  divine  what  another  of  his  profes* 
•ion,  called  Mapsusy  had  discovered. 

CALCINATION,  in  -Chemutry,  the  redocing  of 
snhstMices  to  ft  calx,  or  powder,  by  fire.  Limestone 
is  taid  to  be  calcined  or  hiomed  by  being  deprived  of 
its  carbonic  acid,  and  thus  brought  to  the  canst ic  state. 
But  when  a  wietallic  substance  is  calcined  by  being  ex- 
posed to  strong  heat,  it  assumes  the  form  of  powder  or 
calx,  by  combiAing  with  esy^n.  See  Chemistry 
Index. 

CALCINATO,  a  town  of  Italy,  in  the  duchy  oF 
Maatsa,  remarkaMe  for  a  viotery  gained  over  the  Ini« 
aerialists  by  the  French  in  1706.  £•  Long.  9.  $$• 
K.  Lat.  45.  25. 

CALCULARY  of  o  Pear,  a  oengeries  of  little 
atrang  knots  disperseid  through  the  whole  parenchyma 
of  the  Iroit.  The  caloulary  is  most  observed  in  rough- 
tasted  or  choke  pears.  The  knots  lie  more  cootinvom 
and  compact  together  tO¥rards  the  part  where  they  sur- 
ronnd  the  acetart.  About  the  stalk  they  stand  mora 
distant ;  but  towards  the  cork,  or  stool  of  the  flower, 
they  still  grow  closer,  and  these  at  last  gather  into  the 
&mneaB  of  a  plum  stone.  The  cadcolary  is  no  vital  or 
essential  part  of  the  fivnit  \  the  several  knots  whereof  it 
consists  being  only  so  many  concretions  or  preoipita- 
tions  out  of  the  sap,  as  we  see  tn  urines,  wines,  and 
other  liquors. 

CALCULATION,  the  act  of  computing  several 
sums,  by  adding,  subtracting,  multiplying,  or  dividing* 
See  Arithmetic. 

Calculation  is  more  particularly  used  to  signify 
the  compotations  in  astronomy  and  geometry,  for  mak- 
ing tables  of  logarithms,  ephemerides,  finding  the  time 
of  eclipses.  Sec*  See  Astronomy,  Geometry,  and 
Logarithms. 

CALCULUS,  primarily  denotes  a  little  stone  or 
pebble,  anciently  used  in  making  computations,  taking 
of  suffrages,  playing  at  tables,  and  the  like.  In  after 
times,  pieces  of  ivory,  and  counters  struck  of  silver, 
gold,  and  other  matters,  were  used  in  lieu  thereof,  but 
still  retaining  the  ancient  names.  Compatists  were  by 
the  lawyers  called  calcuhnes^  when  they  were  either 
slaves,  or  newly  freed  men  \  those  of  a  better  condition 
were  named  ealettlatares  or  nmnerani;  ordinarily  there 
was  one  of  these  in  each  family  of  distinction.  The 
Boman  judges  anciently  gave  their  opinions  by  calculi, 
which  were  white  for  absolution,  and  black  for  con- 
demnation. Hence  calculus  alhuSf  in  ancient  writers, 
denotes  a  favourable  vote,  either  in  a  person  to  be  ab- 
solved and  acquitted  of  a  charge,  or  elected  to  some 
dignity  or  post  j  as  cakulu$  niger  did  the  contrary.  This 
usage  is  said  to  have  been  borrowed  from  the  Thraeians, 
who  marked  their  happy  or  prosperous  days  by  ^Mte^ 
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In     and  their  unhappy  by  blacky  pebbles,  pot  each  night  Id-  Galcvlui. 
to  an  urn.  '  '    *      ^ 

Besides  the  diversity  of  colour,  there  were  some  cal- 
culi also  which  had  figures  or  characters  engraven  on 
tliero,  as  those  which  were  in  use  in  taking  the  suSra- 

fes  both  in  the  senate  and  at  assemblies  of  the  people, 
'hese  calculi  were  made  of  thin  wood,  polished  and 
covered  over  with  wax.  Their  form  is  still  seen  in 
some  medals  of  the  Cassian  family  ^  and  the  manner  of 
casting  them  into  the  urns,  in  the  medals  of  the  Lici- 
nian  family.  ^The  letters  marked  upon  these  <»lcult 
were  U.  R.  for  uti  rogaa^  and  A.  for  antiquo  s  the  first 
of  which  expressed  an  approbation  of  the  law,  the  lat- 
ter a  rejection  of  it.  Afterwards  the  judges  who  sat 
in  capital  causes  used  calculi  marked  with  the  letter  A. 
for  abstdvo;  C.  for  condemno  ;  and  N.  L.  for  turn  liquet^ 
signifying  that  a  more  full  information  was  required. 

Calculus  is  also  used  in  ancient  geometric  writexs^ 
for  a  kind  of  weight  equal  to  two  grains  of  cicer* 
Some  make  it  equivalent  to  the  siUqua,  which  is  equal 
to  three  grains  of  barley.  Two  calcoli  made  the  cera- 
tlum. 

Calculus,  in  MatJiematics^  is  a  certain  method  of 
performing  investigations  and  .resolutions,  particularly 
in  mechanical  philosophy.  Thus  there  is  the  DifftT" 
enttal  calculus,  the  Exponential^  the  Integral^  the  Zi- 
teraly  and  the  Antecedental» 

Calculus  Differentiait\  is  a  method  of  differen- 
clug  quantities,  or  of  finding  an  infinitely  small  quan- 
tity, which  being  taken  infinite  times, -shall  be  equal  40 
a  given  quantity  y  or,  it  Is  the  arithmetic  of  the  infinite'- 
ly  small  differences  of  vanable  quantities. 

The  foundation  of  this  calculus  b  an  infinitely 
small  quantity,  or  an  Infinitesimal,  which  is  a  portion 
of  a  quantity  incomparable  to  that  quantity,  or  that  Is 
less  than  any  assignable  one,  and  therefore  accepnt- 
ed  as  nothing ;  the  error  accruing,  by  omitting  it  being 
less  than  any  assignable  one.  Hence  two  quantities, 
only  difiierlng  by  an  infinite&imal,  are  reputed  equal. 
Thus,  in  astronomy,  the  diameter  of  the  earth  is  ao 
infinitesimal,  in  respect  of  the  distance  of  the  fixed 
stars  J  and  the  same  holds  in  abstract  quantities.  The 
term,  infinitesimal,  tlierefore,  is  merely  respective,  and 
involves  a  relation  to  another  quantity ;  and  does  not 
denote  any  real  ens  or  being.  Now  infinitesimals  are 
called  differeruialsy  or  differential  quantities^  when  they 
are  considered  as  the  differences  of  two  quantities.  Sir 
Isaac  Newton  calls  them  moments  i  considering  them 
as  the  momentary  increments  of  quantities,  v.  g.  of  a 
line  generated  by  the  flux  of  a  point,  or  of  a  surface 
by  the  flux  of  a  line.  The  differential  calculus,  there- 
fore, and  the  doctrine  of  fluxions,  are  the  same  thing 
under  different  names  ;  the  former  given  by  M.  Leib- 
nitz, and  the  latter  by  Sir  Isaac  Newton  :  each  of 
whom  lays  claim  to  the  discovery.  There  is,  indeed,  a 
difference  in  the  manner  of  expressing  the  quantities 
resulting  from  the  different  views  wherein  the  two  au« 
thors  consider  the  infinitesimab :  the  one  as  moments, 
the  other  as  differences.  Leibnitz,  and  most  foreigners^ 
express  the  differentials  of  quantities  by  the  same  let- 
ters^as  variable  ones,  only  prefixing  the  letter  d :  thus 
the  differential  of  x  is  called  dx :  and  that  of  jf,  dy: 
now  dx  is  a  positive  quantity,  if «  continually  increase  5 
aegativey  if  it  deciaaae.    The  fingliah,  with  Sir  Isaac 
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Oalealii^  NewtoD,  imCead  tXdm  vnitbic  (with  a  dot  over  it)| 

for  dy^  y,  &c.  which  foreigners  object  against,  00  bc- 
coant  of  that  confusion  of  points,  which  thej  imagine 
iirises  when  differentials  are  again  differenced )  besides, 
that  the  printers  are  more  apt  to  overlook  a  point  than 
a  tetter.'  Stable  quantities  being  always  expressed  by 
the  first  letters  of  the  alphabet  Jarro,  dbzzOf  dezzo; 
wherefore  d  (»-^y— ^)  ^dx^dy^  and  d  (jv-— '^-f*^ 
szdX'J^dy.  So  that  the  differencing  of  quantities  is 
easily  performed  by  the  addition  or  subtraction  of  their 
compounds. 

To  difference  quantities  that  multiply  each  others 
the  rule  is,  first,  multiply  the  differential  of  one  factor 
into  the  other  factor,  the  sum  of  the  two  factors  is  the 
differential  sought :  thus,  the  quantities  being  jr,  y,  the 
differential  will  be  «  dy-^-y  </«,  i.  e.d(xy)=:x  dy-\-y 
d  X.  Secondly,  If  there  be  three  quantities  mutually 
tnultiplying  each  other,  the  fiictum  of  the  two  must 
then  be  multiplied  into  the  differential  of  the  third  \ 
thus  suppose  vxy^letvx^t^  then  vxy:^ty ;  conse- 
quently d(^vxy)  z=tdy+ydi:  hut  dt^vdx-\-xdv* 
These  values,  therefore,  being  substituted  in  the  ante- 
cedent differential,  tdy+ydt^  the  result  is,  d(vxy) 
szv  X  dy-\'V y  dx-^xydv.  Hence  it  is  easy  to  appre- 
hend  how  to  proceed  where  the  quantities  are  more 
than  three.  If  one  variable  quantity  increase,  while 
the  other  y  decreases,  it  is  evident  yc/Af—w^y  will  be 
the  differential  of  s  y. 

To  difference  quantities  that  mutually  divide  each 
other;  the  rule  is,  first,  multiply  the  diflferential  of  the 
divisor  into  the  dividend;  and,  on  the  contrary,  the 
differential  of  the  dividend  into  the  divisor :  subtract 
the  last  product  from  the  first,  and  divide  the  remain- 
der by  the  square  of  the  divisor,  the  quotient  is  the 
differential  of  the  quantities  mutually  dividing  each 
other.    See  Fluxions. 

Calculus  Exponentialts^  is  a  method  of  differencing 
^ponential  quantities,  or  of  £nding  and  summing 
up  the  differentials  or  moments  of  exponential  quan- 
tities \  or  at  least  bringing  them  to  geometrical  con- 
structions. 

^  By  exponential  quantity,  is  here  understood  a  power, 
whose  exponent  is  variable;  v.  g.  x^.  a*,  x^.  where  the 
exponent  x  does  not  denote  the  same  in  all  the  points 
of  a  curve,  but  in  some  stands  for  ^,  in  others  for  3, 
in  others  for  5,  &c. 

To  difference  an  exponential  quantity  ;  there  is  no^ 
thing  required  but  to  reduce  the  exponential  quantities 
to  logarithmic  ones ;  which  done,  the  differencing  is 
managed  as  in  logarithmic  quantities.  Thus,  suppose 
the  differential  of  the  exponential  quantity  x^  required, 
let 
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Then  will  ylxsilz 
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Ix  dy^ — ^^zrJfS 

That  «6,  irT  Ix  dy+xy—^dx=idx. 
Calculus  Integralii^  or  Sufnmal^uif  is  a  method  of 
antegratingy  or  summing  up  momeatSi  or  differential 

3 


qoantitaes ;  L  e.  finom  a  diffeiCDtial  qtuntity  given,  to  Calealat. 
fipd  the  quantity  from  whoso  difiereociog  tbo  given 
differential  results. 

The  integral  calcalus,  therefore,  is  the  ioverso  of 
the  di&rential  one  ;  whenco  tho  English^  who  nsoally 
oall  the  differential  method^iuraHW,  give  this  eakiUu9^ 
which  ascends  from  tbo  flaxions,  to  the  flowing  or 
variable  qaantities ;  or,  as  foreigners  express  it,  from 
tho  differences  to  the  sums,  by  tho  name  of  the  mveru 
nuihod  offiumonsm 

Hence,  the  integration  is  known  to  be  justly  per* 
formed,  if  the  quantity  found,  according  to  the  roles 
of  the  differential  calculos,  being  diflSBrencod,  prodooo 
that  proposed  to  bo  summed* 

Suppose  9  the  sign  of  the  snn,  or  integral  qoantity, 
then  9ydx  will  denote  the  sum,  or  integral  of  the  dif- 
ferential y  dx* 

To  integrate^  or  mm  vp  a  differential  fuantity:  it  is 
demonstnted,  first,  that  «</»=«:  secondly,  •  {dx^dy) 
^^+yi  tbiidly,  *(iifdy+yrf*)— «y:  fourthly,  « (m 


Sf" — *dx)zzxm:  fifthly,  9  (n:m)  x- 

M  fJS 

sixthly,  «(y</jr— «<fy) :  ^zzx :  y.  Of  these,  the  fourth 
and  fifth  cases  are  the  most  frequent,  wherein  tho  dif- 
ferential quantity  is  integrated,  by  adding  o  variable 
unity  to  tho  exponent,  and  dividing  tho  som  by  tho 
new  exponent  multiplied  into  the  differential  of  tho 
root )  V.  g.  the  fourth  case,  by  m— (i^x)  dx,  i.  p, 
by  ftidXm 

If  the  differential  quantity  to  be  integrated  doth  not 
come  under  any  of  these  formulas,  it'  most  either  be 
reduced  to  an  integral  finite,  or  an  infinite  series,  each 
of  whose  terms  may  be  summed. 

It  may  be  here  observed,  that,  as  in  the  analysis  of 
finites,  any  quantity  may  bo  raised  to  any  degree  of 
power:  but  vice  versa^  the  root  cannot  be  extracted 
out  of  any  number  required ;  so  in  the  analysis  of 
infinites,  any  variable  or  flowing  quantity  may  be  dif- 
ferenced ;  but  vice  versa^  any  differential  cannot  be  in- 
tegrated. And  as,  in  the  analysis  of  finites,  we  are  not 
yet  arrived  at  a  method  of  extracting  the  roots  of  aH 
equations,  so  neither  has  the  integral  calculus  arrived 
ot  its  perfection  ;  and  as  in  the  former  we  are  obliged 
to  have  recourse  to  approximation,  so  in  the  latter  we 
have  recourse  to  infinite  series,  where  we  cannot  attain 
to  a  perfect  integration. 

Calculus  IMeraHs^  or  Literal  Calculus,  is  the 
same  with  specious  arithmetic,  or  algebra,  so  called 
from  its  using  the  letters  of  the  alphabet,  in  oontra- 
distinction  to  numeral  arithmetic,  which  uses  figures. 
In  the  literal  calculus  given  quantities  are  expressed  by 
the  first  letters,  a,  h^  r,  d;  and  quantities  sought  by  the 
last,  «,  y,  «,  &c.  Equal  qaantities  are  denoted  by  the 
same  letters. 

Calculus,  Anteeedentai^  a  geometrioat  method  of 
reasoning  invented  by  Mr  Glenie,  which,  without  any 
consideration  of  notion  or  velocity,  is  applicable  to  ail 
the  purposes  of  fluxions.  In  this  method,  says  Mr 
Glenie,  '*  every  expression  is  truly  and  strictly  geome** 
trical,  is  founded  on  principles  frequently  made  use  of 
by  the  ancient  geometers,  principles  admitted  into  the 
very  first  elements  of  geometry,  and  repeatedly  used  by 
Euclid  himself.  As  itJs  a  branch  of  general  geometri- 
cal proportion,  or  universal  comparison,  and  is  derived 
from  an  examination  of  the  antecedents  of  ratios,  hav- 
ing 
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ifg  Afin  ^tafequeiiU  wtti  a  given  sUakdatd  of  oompar^' 
IQO  ID  .vtfi#ii»  degrees  of  aagmenUtion  and  diantnution 
Uiey  undergo  by  compositioa  and  deoomposition^  I 
bavo  called  it  the  anCecedental  calcokis.  As  it  is 
paiely  ge^melxical^  and  perfectly  scientific^  I  baTC, 
aiace  ii  fir#t  occurred  to  me  in  1779*  always  made  tise 
of  it  insteiid  of  the  flnxiooary  and  differential  calculi, 
vhieh  are  oierely  aritbraetical.  Its  principles  are  to- 
tally, micoiinected  with  the  ideas  of  motion  and  tiffie, 
which,  strictly  speaking,  are  foreign  to  pnre  geometry 
and  abstract  science,  though,  in  mixed  mathematics  and 
Mtnral  philosophy,  they  are  equally  applicable  to  every 
investigation,  involving  the  consideration  of  either  with 
the  two  numerical  methods  jost  mentioned*  And  as 
auuiy  snch  investigations  require  compositions  and  de- 
compositions of  ratios,  extending  g^atly  beyond  the 
triplicate  and  snbtriplicate,  this  calculus  in  all  of  them 
famishes  every  expression  in  a  strictly  geometrical  form. 
The  standiu-ds  of  comparison  in  it  may  be  any  magni- 
tndes  whatever,  and  are  of  course  indefinite  and  innu- 
merable ;  end  the  consequents  of  the  ratios,  compound- 
ed or  decompounded,  may  be  either  equal  or  unequal, 
homogeneous  or  heterogeneous*  In  the  flpxionary  and 
differential. methods,  oh  the  other  hand,  i,  or  unit,  is 
not  only  the  standard  pf  comparison,  but  also  the  con- 
sequent of  every  ratio  compounded  or  decompounded/* 
See  Phil.  Trans.  Edin.  vol.  iv. 

Some  mathematiciaqs,  however,  are  of  opinion  that 
the  advantage  to  be  4crived  from  the  employment  of 
this  calculus  is  not  so  fi;reat  as  the  author  seems  to  pro- 
mise from  it* 

Calculu^  Mincnuiff  among  the  ancient  lawyers,  de« 
noted  the  decision  of  a  cause,  wherein  the  judges  were 
equally  divided.  The  expression  is  taken  from  the 
history  of  Orestes,  represented  by  JEschylus  and  Eu- 
ripides \  at  whose  trial,  before  the  Areopagites,  for  the 
murder  of  bis  mother,  the  votes  being  equally  divided 
for  and  against  him,  Minerva  interposed,  and  gave  the 
casting  vote  or  calculus  in  his  behalf. 

M.  Cramer,  professor  at  Marporg,  has  a  discourse 
express,  De  Calcuh  Minervm  ;  wherein  he  maintains, 
that  all  the  effect  an  entire  equality  of  voices  can  have, 
is  to  leave  the  cause  iu  siaiu  quo* 

Calculus  Tiburtinus^  a  sort  of  figured  stone,  formed 
in  great  plenty  about  tbe  cataracts  of  the  Anio,  and 
other  rivers  in  Italy  j  of  a  white  colour,  and  in  shape 
oblong,  round,  or  echioated.  They  are  a  species  of  the 
stiri€B  k^pideoff  or  stalactites^  and  generated  like  them } 
and  so  like  sugar  plums,  that  it  is  a  common  jest  at 
Borne  to  deceive  the  unexperienced  by  serving  them 
vp  as  deserts* 

Calculus,  in  Medicine ^  the  disease  of  the  stone  in 
the  bladder  or  kidneys.  Tbe  term  is  Latin,  and  signifies 
a  UttU  pebble.  The  calculus  in  the  bladder  is  called 
HtUasis;  and  in  the  kidneys  nephritis.  See  Msdicine 
and  Su&GSRY. 

Human  calculi  are  commonly  formed  of  different 
strata  or  incrustations  ^  sometimes  smooth  and  heavy 
like  mineral  stones }  but  often  rough,  spongy,  light, 
and  full  of  inequalities  or  protuberances  i  chemically 
analyzed,  or  distilled  in  an  open  fire,  they  yield  nearly 
the  same  principles  as  urine  itself,  or  at  least  an  em- 
pyreumatic  volatile  urinoos  matter,  together  with  a 
great  deal  of  air.  They  never  have,  nor  can  have, 
natondly,  auf  foreign  matter  for  a  basis ',  but  they  may 
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by  acoideni:  nn  instance  of  which  ie.Mlnled  bfOr  Calenlet, 
Percival  *•    A  bougie  had  aofortunately  slipped  in^  Ciyieecu, 
the  bladder,  and  upon  it  a  stone. of  considerable  size^    '  ^     "^ 
was   formed  in  less  than  a  year*     This  stone  bad  &o^  f'^^* 
much  the  appearance  of  chalk,  that  the  doctor  was  p.  ^6$. 
induced   to  trv  whether   it  could   be. converted   intq 
quicklime*    His  experiment  succeeded,  both  with  that 
and  some  other  calculi^  from  which  he  coiyecturea, 
that  hard  waters  which  contain  calcareous  earth  may 
contribute  towards  the  formation  of  these  calculi. 

CALCUTTA,  the  capital  of  the  province  of  Ben- 
gal, and  of  all  the  British  possessions  in  thc^  East  Indies, 
is  situated  on  the  river  Hooghly,  a  branch  of  the 
Gangeji,  about  100  miles  from  the  sea,  iuN.  Lat.  23. 
and  Long.  88.  28.  E.  from  Greenwich.  It  is  hot  7% 
modem  city,  built  on  the  site  of  a  village  called 
Govindpour,  The  English  first  obtained  the  MoguPs 
permission  to  settle  in  this  place  in  the  year  1690  j  and» 
Mr  Job  Charnock,  the  company^s  agent,  made  choice 
of  the  spot  on  which  the  city  stands,  on  account  of  n 
large  shady  grove  which  grew  there  ;  though  in  other 
respects  it  was  the  worst  he  could  have  pitched  upon  j 
for  three  miles  to  the  north  coast,  there  is  a  salt  water 
lake,  which  overflows  in  September,  and  when  the 
flood  retires  in  December  leaves  behind  such  a  quan- 
tity of  fish  and  other  putrescent  matter,  as  renders  the 
air  very  unhealthy.  The  cpstom  of  the  Gentoos  throw- 
ing the  dead  bodies  of  their  poor  people  into  the  river 
is  also  very  disgustful,  and  undoubtedly  contributes  to 
render  tbe  place  unhealthy,  as  well  as  the  cause  already 
mentioned.  ' 

Calcutta  is  qow  become  a  large  and  populous  city, 
being  supposed  at  present  to  contain  500,000  inhabi- 
tants. It  is  elegantly  bullt,iat  least  the  part  inhabited 
by  the  English  j  but  the  rest,  and  that  tbe  greatest 
part,  is  built  after  tbe  fashion  of  the  cities  of  India  in 
general.  The  plan  of  all  these  is  nearly  the  same ; 
their  streets  are  exceedingly  confined,  narrow,  and 
crooked,  with  a  vast  number  of  ponds,  reservoirs,  and 
gardens  interspersed.  A  few  of  the  streets  are  paved 
with  brick.  Tbe  houses  are  built,  dome  with  brick, 
others  with  mud,  and  a  still  greater  number  with  ham- 
boos  and  mats  j  all  whicl)  different  kinds  of  fabrics 
standing  intermixed  with  one  another,  form  a  very  un- 
couth appearance.  The  brick  houses  are  seldom  above 
two  stories  high,  but  those  of  mod  and  bamboos  are 
only  one,  and  are  covered  with  thatch.  The  roofs  of 
the  brick  houses  are  flat  and  terraced.  These,  how- 
ever, are  much,  fewer  in  number  than  the  other  two 
kinds )  so  that  fires,  which  often  happen,  do  not  some- 
times meet  with  a  brick  house  to  obstruct  their  progress 
in  a  whole  street.  Within  these  20  or  25  years  Cal- 
cutta has  been  greatly  improved  both  in  appearance 
and  in  the  salubrity  of  its  air ;  the  streets  have  been 
properly  drained,  and  the  ponds  filled  j  thereby  remov- 
ing a  vast  surface  of  stagnant  water,  the,  exhalations 
of  which  were  particularly  hurtful.  The  citadel  is 
named  Fort  William,  and  is  superior  as  a  fortress  to 
any  in  India  ^  but  is  now  on  too  extensive  a  scale  to 
answer  tbe  purpose  for  which  it  was  intended,  viz.  i\f& 
holding  a  post  in  case  of  extremity*  It  was  begun  on 
this  extended  plan  by  Lord  Clive  immediately  after 
the  battle  of  Plassey.  The  expence  attending  it  was 
supposed  te  amount  two  millions  sttrling. 

Calcutta  is  the  emporium  of  Bengal,  and  the  resi- 
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Cakatu.  dcoee  of  fhft  governor-geaenl  of  Indift.  Its  floortA« 
'  mg  state  may  ni  %  great  measure  be  supposed  owing  to 
tbe  iiftltfsiite^  toleration  of  all  religions  allowed  here  j 
the  Pagans  being  suflSn'ed  to  carry  their  idols  in  pro- 
cession, tbe  Mabomedans  not  being  dtscouotenanced^ 
and  the  Roman  Catholics  being  allowed  a  charch.— 
At  aboot  a  mile*8  distance  from  the  town  is  a  plaia 
where  tbe  natiTes  arnitially  ondergo  a  very  strange  kind 
of  penance  on  the  9th  of  April ;  some  for  the  sios 
they  have  committed,  others  for  those  they  may 
commit,  and  others  in  consequence  of  a  vow  made  by 
their  parents.  This  ceremony  is  performed  in  the  fo!« 
lowing  manner :  Thirty  bamboos,  each  aboot  the  height 
of  20  feet,  are  erected  in  the  plain  above  mentioned. 
On  the  top  of  these  they  contrive  to  fix  a  swivel,  and 
another  bamboo  of  30  feet  or  more  crosses  it,  at 
each  end  of  which  hangs  a  rope.  The  people  poll 
down  one  end  of  this  rope,  and  the  devotee  placing 
himself  under  it,  the  bramin  pinches  up  a  large  piece 
•f  skin  under  both  the  aJioolder-blades,  sometimes  in 
lAie  breasts,  and  tbrosts  a  strons  iron  book  through 
each»  These  books  have  lines  of  Indian  grass  hanging 
to  them,  which  the  priest  makes  fast  to  the  rope  at  the 
end  of  the  cross  bamboo,  and  at  tbe  same  time  pots  a 
•ash  round  the  body  of  the  devotee,  laying  it  loosely 
in  the  hollow  of  the  hooks,  lest,  by  the  skin's  giving 
way,  be  should  fall  to  the  ground.  When  this  is  done, 
tbe  people  haul  down  the  other  end  of  the  bamboo  j 
by  which  means  the  devotee  is  immediately  lifted  up 
30  feet  or  more  from  the  ground,  and  they  ran  round 
as  fast  as  their  legs  can  carry  them.  Thus  the  de- 
votee 10  thrown  out  tbe  whole  length  of  the  rope, 
where,  as  he  swings,  he  plays  a  thousand  antic  tricks; 
being  painted  and  dressed  in  a  very  particular  manner, 
on  purpose  to  make  him  look  more  ridiculous.  Some 
of  them  continue  swinging  half  an  hour,  others  less* 
The  devotees  undergo  a  preparation  of  four  days  for 
this  ceremony.  On  the  first  and  third  they  abstain 
from  all  kinds  of  fbod ;  but  eat  fruit  on  the  other 
twc  During  this  time  of  preparation  they  walk  about 
the  streets  in  their  fantastical  dresscH,  dancing  to  the 
sonnd  of  drums  and  horns ;  and  some  to  express  the 
greater  ardour  of  devotion,  nm  a  rod  of  iron  quite 
through  their  tongues,  and  sometimes  through  their 
ebeeks  also. 

Before  the  war  of  1755^  Calcutta  was  commonly 
garrisoned  by  300  Europeans,  who  were  frequently  em- 
ployed-in  conveying  the  company's  vessels  from  Fatoa, 
loaded*  with  saltpetre,  piece  goods,  opium,  and  raw 
silk.  The  trade  of  Beneal  alone  supplied  rich  cargoes 
lt>r  50  or  60  ships  annually,  besides  what  was  carried 
on  in  small  vessels  to  the  adjacent  countries.  It  was 
this  iRourishing  state  of  Calcutta  that  probably  was  one 
motive  for  the  nabob  Surajah  Dowla  to  attack  it  in 
the  year  1756.  Having  had  the  fort  of  Cossimbozar 
delivered  op  to  htm^  be  marched  against  Calcutta  with 
all  his  forces,  amounting  to  70,000  horse  and  foot, 
with  400  elephants,  and  invested  the  place  on  the  ijtb 
of  June.  Previous  to  any  hostilities,  however,  he  wrote 
a  letter  to  Mr  Drake  the  governor,  offering  to  with- 
draw his  troops^  on  cooditton  that  he  would  pay  him 
his  duty  on  the  trade  for  15  years  past,  defray  the 
•xpenoe  of  his  army,  and  deliver  up  the  black  mer- 
chants who  were  in  the  fort.  This  being  refused,  he 
attacked  one  of  the  redonbts  at  the  entrance  of  the 
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town  ;  but  was  repnhed  with  great  slaughter.  On  the  Calcvtti 
l6tb  he  attacked  another  advanced  post,  hot  was  like- 
wise repuleed  with  great  loss.  Notwithstanding  this 
disappointment,  however,  the  attempt  was  renewed  on 
tbe  18th,  when  the  troops  abandoned  these  posts,  and 
retreated  into  the  fort}  on  which  the  nabob's  troops 
entered  the  town,  and  plondered  it  for  24  hours.  An 
order  was  then  given  for  attacking  the  fort ;  for  which 
purpose  a  small  breastwork  was  thrown  up,  and  two 
twelve  pounders  mounted  npon  it }  but  without  firing 
oflener  than  two  or  three  times  an  .hour.  The  go- 
vernor then  called  a  council  of  war,  when  the  captain 
of  tbe  train  informed  them,  that  there  was  not  am- 
munition in  the  fort  to  serve  three  days;  in  conse- 
quence of  which  the  principal  ladies  were  sent  on  board 
the  ships  lying  before  the  fort.  They  were  followed 
by  the  governor,  who  declared  himseU  a  Quaker,  and 
left  the  place  to  be  defended  by  Mr  Holwell  tbe  second 
in  council.  Besides  tbe  governor,  four  of  the  coun- 
cil, eight  gentlemen  of  the  company^s  service,  fouc 
officers,  and  100  soldiers,  with  52  free  merchants,  cap> 
tains  of  ships,  and  other  gentlemen,  escaped  on  board 
tbe  ships,  where  were  also  59  ladies,  with  33  of  their 
children.  The  whole  number  left  in  the  fort  was  aboot 
250  effective  men,  with  Mr  Holwell,  four  captains^ 
five  lieutenants,  six  ensigns,  and  five  Serjeants ;  as  also 
14  sea  captains,  and  29  gentlemen  of  the  factory.  Mr 
Holwell  then  having  held  a  council  of  war,  nivided 
three  chests  of  treasure  among  the  discontented  sol- 
diers, making  them  large  promises  also,  if  they  be- 
haved with  courage  and  fidelity  ;  af^er  which  he  bold- 
ly stood  on  tbe  defence  of  the  place,  notwithstanding 
the  immense  force  which  opposed  him*  The  attacE 
was  very  vigorous  }  the  enemy  having  got  possession  of 
the  houses,  galled  the  English  from  thence,  and  drove 
them  from  the  bastions ;  but  they  themselves  were 
several  times  dislodged  by  the  fire  from  the  fort, 
which  killed  an  incredible  number,  with  the  loss  of 
only  five  English  soldiers  the  first  day.  The  attack, 
however,  was  continued  till  the  afternoon  of  the  20th  y 
when  nuiny  of  the  garrison  being  killed  and  wounded, 
and  their  ammunition  almost  exhausted,  a  flag'of  truce 
was  hong  out.  Mr  Holwell  intended  to  have  availed 
himself  of  this  opportunity  to  make  his  escape  on 
board  tbe  ships,  but  they  had  fallen  several  miles 
down  from  the  fort,  without  leaving  even  a  single  boa^ 
to  facilitate  the  escape  of  those  who  remained.  In  the 
mean  time,  however,  the  back-gate  was  betrayed  by 
the  Dutch  guard,  and  the  enemy,  entering  the  fort,, 
killed  all  they  first  met,  and  took  the  rest  prisoners. 

'The  fort  was  taken  before  six  in  the  evening ;  and, 
in  an  boor  after,.  Mr  Holwel)  had  three  audiences  of 
the 'nabob,  the  last  being  in  the  durbar  or  conncil. 
In  all  of  these  the  governor  had  the  most  positive  as- 
surances that  no  harm  should  happen  to  any  of  the 
prisoners  ;  hot  he  was  surprised  and  enraged  at  finding- 
only  5000I.  in  the  fort  instead  of  the  immense  trea- 
sures he  expected ;  and  to  this,  as  well  as  perhaps  to  the 
resentment  of  the  jemmidaars  or  oflicers,  of  whom  many 
were  killed  in  the  siege,  we  may.  impute  the  oatastrophe 
that  followed. 

As  soon  as  it  was  dark,  the  English  prisoners,  to 
tbe  number  of  146,  were  directed  by  the  jemmidaara 
who  guarded  them,  to  collect  themselves  into  one 
body,  and  sit  down  quietly  nqder  the  arched  veranda,. 
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C«lcBita.  or  piazza^  to  the  westward  of  the  Black  Hole  prison* 
Besides  the  guard  over  tlieoi^  another  was  placed  at 
the  south  end  of  this  veranda,  to  prevent  the  escape  of 
aoy  of  them.  About  500  guameoi  with  lighted 
matchefy  were  drawn  up  oa  the  parade  ;  and  soon  af- 
ter the  factory  waa  in  flames  to  the  right  aud  leftt  of 
tiie  prisoners,  who  bad  various  conjectures  on  this .  ap- 
pearance. The  fire  advanced  with  rapidity  on  both 
sides ;  and  it  waa  the  prevailing  opipjon  of  the  Eng- 
lish, that  they  were  to  be  suffocated  between  the  two 
fires.  On  this  they  soon  came  to  a  resolution  of  rush- 
ing on  the  gnard,  seizing  their  scimilars,  and  attack- 
ing the  troops  upon  the  parade,  rather  than  be  thus 
tamely  roasted  to  death  :  but  Mr  Holwell  advanced, 
and  found  the  Moors  were  only  searching  for  a  place 
to  confine  them  in.  At  this  time  Mr  Helwell  might 
have  made  his  escape,  by  the  assistance  of  Mr  Leech, 
the  company^s  smith,  who  had  escaped  when  the 
Moors  entered  the  fort,  and  returned  just  as  it  was 
dark,  to  tell  Mr  Holwell  he  had  provided  a  boat, 
and  would  ensure  his  escape,  if  he  would  follow  hire 
through  a  passage  few  were  acquainted  with,  and  by 
which  he  then  entered*  This  might  easily  have  been 
acooroplisbed,  as  the  guard  took  little  notice  of  it} 
hot  Bir  Holwell  told  Mr  Leech,  he  waa  resolved  to 
share  the  fate  of  the  gentlemen  and  the  garrison  ^  to 
which  Mr  Leech  gallantly  replied,  that  **  then  he  waa 
resolved  to  share  Mr  Holwell*s  iate,  and  would  not 
leave  him.^ 

The  guard  on  the  parade  advanced,  and  ordered 
ibem  all  to  rise  and  go  into*  the  barracks.  Then,  with 
their  rooskets  presented,  they  ordered  them  to  go  into 
the  Black  Hole  prison}  while  others,  with  clubs  and 
scimitars  pressed  upon  them  so  strong,  that  there  waa 
no  resisting  it  y  but,  like  one  agitated  wave  impelling 
another,  they  were  obliged  to  give  way  and  enter : 
the  rest  following  like  a  torrent.  Few  among  tbera« 
the  soldiers  excepted,  had  the  least  idea  of  the  di- 
mensions or  natnre  of  a  pla^e  they  had.  never  seen  ;  for 
if  they  had,  they  should  at  all  events  have  rushed  upon 
the  gnard,  and  been  cut  to  pieces  by  their  own  choice 
as  the  lesser  evil. 

It  was  about  eight  o'clock  when  these  146  unhappy 
persons,  exhausted  by  continnal  action.,  and  fatigue, 
were  tfaos  crammed  together  into  a  dungeon  about 
eighteen  feet  square,  in  a  close  sultry  night  in  Bengal } 
shut  up  to  the  east  and  south,  the  only  quarters  from 
whence  air  could  reach  them,  by  dead  walls,  and  by 
a  wall  and  door  to  the  north }  open  only  to  the  west 
hy  two  windows,  strongly  barred  with  iron,  from 
whibh  they  could  receive  scarce  any  circulation  of  fi^esh 
air* 

They  had  been  hut  few  minutes  confined  before 
every  one.  fell  into  a  perspiration  so  profuse,  that  no 
idea  can  be  formed  of  it.  This  brought  on  a  raging 
thirst,  which  increased  in  proportion  as  the  body  was 
drained  of  its  moisture*  Various  expedients  were 
thought  of  to  give  more'  room  and  air.  Every  man 
was  stripped,  and  every  hat  put  in  motion :  tliey  se* 
vera!  times  sat  down  on  their  hams  j  hut  at  each  time 
several  of  the  poor  cieatnres  fiell,  and  wese  instantly 
soiBicated  e*  tinde  to  death. 

Before  nine  o'clock  every  man's  thirst  gvew  into* 
krablet  and- ve^Mation  difficult.  Efforts  were  again 
nftde  to  fbxoe  Ae  dapc|  but  stillin  vain.    Many  in* 


suits  were  used  to  the  guards,  to  prov<^  them  to  fire  Cakatta. 
in  upon  the  prisoners,  who  grew  outrageous,  and '"  y  ' 
many  delirious.  *^  Water,  water,"  became  the  ge* 
neral  cry.  Some  water  was  brought :  bot  these  sup- 
plies, like  sprinkling  water  oa  fire,  only  served  to 
raise  and  feed  the  flames.  The  confijsion  became  ge- 
neral and  horrid  from  the  cries  and  ravings  for  water  \ 
and  some  were  trampled  to  death.  This  soene  of  mi- 
sery proved  entertainment  to  the  bmtal  wretches 
without,  who  supplied  them  with  water,  that  they 
might  have  the  satisfaction  of  seeing  them  fight  for 
it,  as  they  phrased  it ;  and  held  up  lights  to  the  bars, 
that  they  might  lose  no  part  of  the  inhuman  diver- 
sion. 

Before  eleven  o'clock,  most  of  the  gentlemen  were 
dead,  and  one-third  of  the  whole.  Thirst  grew  into* 
lerable:  but  Mr  Holwell  kept  his  mouth  moist  by 
soeking  the  perspiration  ont  of  his  shirt  sleeves,  and 
catching  the  drops  as  they  fell,  like  heavy  rain,  from 
his  head  and  face.  By  half  an  hour  after  eleven,  most 
of  the  living  were  in  an  outrageous  deltrinm.  They 
found  that  water  heightened  their  uneasiness  (  and 
**  Air,  air,"  was  the  general  cry.  Every  insult  that 
could  be  devised  against  the  guard ;  alt  the  opprobrious 
names  that  the  viceroy  and  his  officers  oeold  be  loaded 
with,  were  repeated,  to  provoke  4be  guard  to  fire  upon 
them.  Every  man  had  eager  hopes  of  meeting  the  fint 
shot.  Then  a  general  prayer  to  heaven,  to  hasten  the 
approach  of  the  flames  to  the  right  and  left  of  theni^ 
and  put  a  period 'to  their  misery.  Some  expired  on 
others  j  while  a  steam  arose  as  well  froa  the  living^  as 
the  dead,  which  was  very  offensive* 

About  two  in  tlie  morning,  they  crowded  so  muck 
to  the  windows,  that  many  died  standing,  unable  to  fiill 
by  the  throng  and  equal  pressure  round.  When  the_ 
day  broke,  the  stench  arising  from  the  dead  bodies  was* 
insufferable.  At  that  juncture,  the  soubah,  who  had 
received  an  account  of  the  havock  death  had  made 
fimong  them,  sent  one  of  his  officers  to  enquire  if  the 
chief  survived.  Mr  Holwell  was  shown  to  him  }  and 
near  six  an  order  came  for  their  release. 
.  Thus  they  had  remained  in  this-  infemai  prison 
from  eight  at  night  until  six  in  the  morning,  when 
the  poor  remains  of  146  souls,  beinff  only  23,  came 
out  aUve  ^  but  most  of  them  in  a  high  putrid  fever. 
The  dead  bodies,  were  dragged  out  of  the  hole  hy  the 
soldiers^  and  thrown  promisouonsly  into  the  ditch  ot 
an  unfinished  ravelin,  which  was  afterwards  filled  with 
earth. 

The  injuries  which  Calcutta  snSertd  ai  this  time^ 
however,  were  soon  repaired.  The  plaee  waa  retaken 
by  Admiral  Watson  and  Colonel  CUve,  earlv  in 
1757 1  Surajah  Dowla  was  defeated,  deposed,  ana  put 
to  death  i  and  Meer  Jaffier»  who  sooceeded  him  m 
the  nabobship,  engaged  to  pay  an  immense  sum  for 
th^  indemnification  of  the  inhabitants*  Sinee  that 
time,  the  immense  acquisition  of  territory  hy  the  Bri- 
tish in  this  part  of  the  world,,  with  the  eenstnnl  state.of  * 
security  enjoyed  hy  this  city,ha;ve  giveaanopportnnil^ 
of  embellishing  and-  improving  it  grently  beyond  what 
it  was  hefore.^-Amonff  these  impnovements  we  mi^ 
reckon  that  ef  Sir  William  Jones,  who  on  the  ijftii 
ef  January^  178^  institnted  a  society  fiir  inqoiring 
into  the  history,  civil  and  natusal,  the  antiqnitiesi  «rta| 
Bcaeiioeft  and  litcf^nre  of  Asia4  and  thni  tbs.liteintuBa 
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C*Yciitt8  o^  Europe,  and  along  with  it,  it  is  to  be  hoped,  the 
atts  of  httttumitj,  benelicence,  and  peace,  ha,ve  at 
length  obtaiaed  a  footing- in  the  rich  empire  of  Indos- 
tan,  ho  long  a  prey  to  the  rapine  and  violence  of  ty- 
rants.   See  Calcotta,  Supplement. 

CAIiDARIUM,  in'  the  ancient  bathe,  denoted  a 
brazen  vessel  or  cistern,  pkiced  itk  tlie  hypocaostom, 
full  of  hot  water,  to  he  drawn  thence  into  the  piscina  or 
bath,  to  give  ft  the  neeessary  degree  of  heat.  In  this 
sense  the  caUiarium  stood  contradistinguished  from  th^ 
tepidarvum  %nd  Jt^igidarium^ 

Caldarium,  also  denoted  the  stove,  or  sudatory, 
being  a  close  vaulted  room,  wherein,  by  hot  dry  fumes, 
without  water,  people  were  brought  to  a  profuse  sweat. 
In  which  sense,  caldarium  was  the  same  with>»vhat  ifas 
otherwise  denominated  vaporarium^  sudatorium^  and  /a* 
€9Hium  ;  in  the  Greek  baths,  hypocauHum^  ^«»«vr«p» 

CALDERINU8,  Domitius,  a  learned  critic,  bom 
at  Caideiia  near  Verona.  He  read  lectures  upon  po- 
lite literature  at  Rome  with  great  reputation  \  and 
was  .the  first  who  ventured  to  write  upon  the  most 
dificult  of  the  ancioDt  poets.  He  died  very  young  in 
1477. 

CALDERON,  dc  la  Barca,  Don  Pedro,  aSpa^ 
aish  officer,  who  after  having  signalized  himself  in  the 
military  profession,  quitted  it  for  the  ecclesiastical,  and 
then  commenced  dramatic  writer.  His  dramatic  works 
make  9  vols,  in  4to.  and  some  Spanish  authors  have 
compared  him  to  Shakespeare.  He  flourished  about 
the  year  1640 


ed  in  order  to  resemblfe  the  English  convocation.  Mr  CMtt' 
Calderwood  was  present  at  it,  but  declared  publicly  wood, 
that  he  did  not  take  any  such  meetings  to  resemble  a  *■'  v  ' 
convocation  \  and  being  opposed  by  Dr  Whitford  and 
Dr  Hamilton,  who  were  friends  to  the  bishops,  he  took 
his  leave  of  them  in  these  words :  ^  It  is  absurd  to  sea 
men  sitting  in  silks  and  satins,  and  to  cry  poverty  is 
the  kirk,  when  purity  is  departing.**  The  parliament 
proceeded  in  the  meanwhile  in  the  dispatch  of  business 9 
and  Mr  Calderwood,  with  several  other  mkitsters,  be* 
ing  informed  that  a  bill  was  depending  to  empower  the 
king,  with  the  advice  of  the  archbishops,  bishops,  and 
such  a  number  of  the  ministry  as  his  majesty  should 
think  proper,  to  consider  and  conclude  as  to  matters 
decent  for  the  external  policy  of  the  church,  not  re- 
pugnant to  the  word  of  God ;  and  that  such  condn- 
sions  should  have  the  strength  and  power  of  ecclesiasti- 
cal laws  \  against  this  they  protested,  for  four  reasons : 

1.  Because  their  church  wsis  so  perfect,  that,  instead 
of  needing  reformation,Mt  might  be  a  pattern  to  others* 

2.  General  assemblies,  as  now  <establfshed  by  law,  and 
which  ought  always  to  continue,  might  by  this  means 
be  overthrown.  3.  Because  it  might  be  a  means  of 
creating  schism,  and  disturb  the  tranquillity  of  the 
church.  4.  Because  they  had  received  assurances,  that 
no  attempts  should  be  made  to  bring  them  to  a  conform  ^ 
mity  with  the  church  of  England.  They  desired,  there- 
fore, that,  for  these  and  other  reasons,  all  thoughts  of 
passing  such  a  law  might  be  laid  aside :  but  in  case  this 
he  not  done,  they  protest  for  themselves  and  their  bre> 


CALDERWOOD,   David,  a  famous  divine  of    tfaren  who  shall  adhere  to  them,  that  they  can  yield  no 


the  church  of  Scotland,  and  a  distinguished  writer  in 
behalf  of  the  Presbyterians,  'was  descended  of  a  good 
family  in  that  kingdom  \  and  being  early  designed  for 
the  ministry,  he  applied  with  great  diligence  to  the 
study  of  the  Scriptures  in  their  original  tongues,  the 
works  of  the  fathers,  the  councils,  and  the  best  writers 
on  church  history*      He  was  settled  about  the  year 


obedience  to  this  law,  when  it  shall  be  enacted,  becaost 
it  is  destructive  of  the  liberty  of  the  chorch  y  and  there* 
fore  shall  submit  to  such  penalties,  and  think  theniselvea 
obliged  to  undergo  such  punishments,  as  may  be  in« 
flicted  on  them  for  disobeying  that  law.  This  protest 
was  signed  by  Mr  Archibald  Sirason'  on  behalf  of  the 
members,  who  subscribed  another  separate  roll,  which 


1604  at  Crelling  near  Jedburgh.     King  James  I.  of    he  kept  for  his  justification.   This  protest  was  present- 


Great  Britain,  being  desirous  of  bringing  the  church 
of  Scotland  nearer  to  a  conformity  with  that  of  Eng- 
land, laboured  earnestly  to  restore  the  episcopal  autho- 
rity, and  enlarge  the  powers  of  the  bishops  who  were 
then  in  Scotland.  This  design  was  very  warmly  oppos- 
ed by  many  of  tbe  ministers,  and  particularly  by  Mr 
David  Calderwood  \  who,  when  Mr  James  Law,  bi- 
shop 4>f  Orkney,  eame  to  visit  the  presbyteries  of  Merse 
and  Tiviotdale,  declined  his  jurisdiction  by  a  paper 
under  his  hand,  dated  May  5.  i6o8.  But  the  king 
having  its  success  much  at  heart,  sent  the  earl  of  Dunbar, 
the  high'treasnrer  of  Scotland,  with  Dr  Abbot,  after- 
ward archbtthop  of  Canterbory,  and  two  other  divines, 
into  that  kingdom,  with  instroctions  to  employ  every 
method  to  persuade  both  the  clergy  and  laity  of  his 
majesty*s  sincere  desire  to  promote  the  good  of  the 
church,  and  of  his  zeal  for  the  Protestant  religion. 
Mr  Calderwood  did  not  assist  at  the  general  assembly 
held  at  Glasgow,  June  8.  1610,  in  which  Lord  Dun- 
bar  presided  aa  commissioner  ;  and  it  appears  from  his 
writings  that  he  looked  upon  every  thing  transacted 
in  it  as  noli  and  void.  In  May  following.  King  James 
went  to  Scotland  \  and  on  tbe  17th  of  June- held  a  par« 
liament  at  £dtobsrgh.  At  that  tim^  the  clergy  mot  in 
one-  of  the  churches,  to  hear  and  advise  with  the  bi- 
sliups^  ivhich  kiftd  of  ^sseoibly,  ksocme,  waSsCefetri^* 
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ed  to  the  clerk  register,  who  refused  to  read  it  before 
the  states  in  parliament.  However,  though  not  read, 
it  had  its  efifect ;  for  although  the  bill  had  the  consent 
of  parliament,  yet  the  king  thought  fit  to  cause  it  to  be 
laid  aside,  and  not  long  afler  called  a  general  assembly 
at  St  Andrew's.  Soon  af^er  the  parliament  was  dis- 
solved, and  Mr  Calderwood  wfts  summoned  to*  appear 
before  the  high  commission  court  at  St  Andrew's,  on 
the  8th  of  July  following,  to  answer  for  his  mutinous 
and  seditious  behaviour.  July  loth,  the  king  came 
to  that  city  in  person ;  when  Mr  Calderwood,  being 
called  upon,  and  refusing  to  comply  with  what  the 
king  in  person  required  of  him,  was  committed  to  prison. 
Afterwards  the  privy  council,  accordhig  to  the  power 
exercised  by  them  at  that  time,  directed  him  to  banish 
himself  out  of  the  king's  dominions  before  Michaelmas 
next;  and-  ilot  to  return  withoot  licence.  Having 
applied  to  the  king  for  a  prorogation  of  his  sentence 
without  success,  because  he  would  neither  acknowledge 
his  ofience,  nor  promise  conformity  for  the  future,  he 
retired  to  Holland,  where,  in  1623,  he  published  his 
celebrated  piece  entitled  Aitare  Damasctfium.  Mr  Cal- 
derwood having  in  the  year'  1624  been  afflicted  with 
a  long  fit  of  sickness,  and  nothing  having  been  heard 
of  him  for  some  time,  one  Mr  Patrick  Scott,  as  Caf- 
dcnrood  hinsolf  iafoffios  us,  109k  it  for  granted  that 
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lie  was  deaci ;  tod  thereupon  wrote  r  recuntation  in  his 
nrnmey  as  if,  before  his  decease,  be  had  changed  bis  sen- 
timentf.  This  tmpostare  being  detected,  Scott  \fent 
over  to  Holland,  and  staid  three  weeks  at  Amsterdam, 
where' he  made  a  diligent  search  for  the  author  of  AU 
tare  Damasceoom,  with  a  design  to  have  dispatched 
fctm.  Bqt  Calderwood  had  pfivately  retired  into  his 
own  eonntry,  where  he  lived  several  years.  Scott  gave 
OQt  that  the  king  had  furnished  him  with  the  matter 
for  the  pretended  recantation,  and  that  he  only  put  it 
in  order*  During  his  retirement,  Mr  Calderwood  col- 
lected all  the  memorials  relating  to  the  ecclesiastical 
affairs  of  Scotland,  from  the  beginning  of  the  reforma- 
tion there  down  to  the  death  of  King  James,  which 
eoHection  is  still  preserved  in  the  university  library  of 
Glasgow  i  that  which  was*  published  under  the  title  of 
*^  The  True  History  of  Scotland,^*  is  only  an  extract' 
from  it.  In  the  advertisement  prefixed  to  the  last  edi- 
tion of  his  Altare  Damascennm,  mention  is  made  of  his 
being  minister  of  Pencaitland  near  Edinbnrgb  in  1638, 
bnt  we  find  nothing  said  there,  or  iinywfaere  else,  of  his 
death. 

CALDRON,  a  large  kitchen  utensil,  commonly 
made  of  copper  ;  having  a  moveable  iron  handle,  where- 
by to  bang  it  op  the  chimney  hook.  The  word  is  form- 
ed from  the  French  chaudron^  or  rather  the  Latin  co/- 
oonwn, 

BoUing  in  Caldboss  {caldariis  decoquere)^  is  a  ca- 
pital punishment  spoken  of  in  the  middle-age  writers, 
decreed  to  divers  sort  of  criminals,  but  chiefly  to  de- 
basers  of  the  coin.  One  of  the  torments  inflicted  on 
the  ancient  Christian  martyrs,  was  boiling  in  caldrons 
of  water,  oil,  &c. 

CALDWALL,  Richard,  a  learned  English  phy- 
sician, bom  in  Staflordshire  about  the  year  X5I3>  He 
studied  physic  in  Brazen-nuse  College,  Oxford ;  and 
was  examined,  admitted  into,  and  made  censor  of,  the 
College  of  Physicians  at  London,  all  in  one  day.  Six 
week*  after  he  was  chosen  one  of  the  elects.  \  and  in  the 
year  1570,  he  was  made  president  of  that  college.  Mr 
Wood  tells  OS,  that  he  wrote  several  pieces  in  his  pro- 
fesnon }  but  he  does  not  tell  us  what  they  were,  only 
that  be  translated  a  book  on  Aie  art  of  surgery,  written 
by  one  Horatio  More,  a  Florentine  physician.  We 
learn  from  Camden,  tlmt  Caldwall  founded  a  chirurgi- 
cal  lecture  in  the  College  of  Physicians,  and  endowed 
it  with  a  handsome  salary •'    He  died  in  1585. 

CALEA.     See  Botany  Index. 

CALEB,  one  of  the  deputies  sent  by  the  Israelites 
to  take  a  view  of  the  land  of  Canaan.  He  made  a 
good*  report  of  the  country,  and  by  this  means  revived 
the  spirits  of  tbe  dejected  people  \  on  which  account, 
he  and  Joshua  were  the  only  persons  who,  after  their 
leaving  Egypt,  settled  in  the  land  of  Canaan.  Caleb 
bad  for  bis  share  the  mountains  and  the  city  of  He- 
bron, from  which  he  drove  three  kings.  Othniel  bis 
nephew  having  taken  the  city  of  Debir,  Caleb  gave 
Um  bis  daughter  Achsah  in  marriage  ^  and  died,  aged 
114. 

CALEDONIA,  the  ancient  name  of  Scotland. 
From  the  testimonies  of  Tacitus,  Dio,  and  Solinns,  we 
find,  that  tbe  ancient  Caledonia  comprehended  all  that 
ooQotry  lying  to  tbe  north  of  the  rivers  Forth  and 
Qydo.  In  proportion  as  the  Silnres  or  Cimbri  advan- 
ced towards  tbe  north,  the  Caledonians  being  citcom* 


scribed  within  narrower  limits,  were^forced  to  tnuMmi*  Calcduaia. 

grate  into  the  islands  which  «rowd  the  western  .coasta 

of  Scotland.     It  is  in  this  period,  probably,  we  ought 

to  place  the  first  great  migration  of  tbe  British  Gael 

into  Ireland  \  that  kingdom  being  much  nearer  to  tbe 

promontory  of  Galloway  and   Cantire  than  many  of 

the   Scotish  isles  are  to  tbe  continent  of  North  Bri-^ 

tain. 

To  the  country  which  tbe  Caledonians  possessed, 
they  gave  the  name  of  CatUdoch  g  which  is  the  only  ap» 
pellation  the  Scots,  who  speak  the  Gaelic  language, 
know  for  their  own  division  of  Britain.  Caeirdoch  is  n 
compound,  made  up  of  Gael  or  Caei^  the  first  colony 
of  the  ancient  Gaols  who  transmigrated  into  Britain, 
and  doch^  a  district  or  division  of  a  country.     Tbe 


mans,  by  transposing  the  letter  /  in  Cael^  aod  faj  soft* 
ening  into  a  Latin  termination  tbe  ch  of  dbcA,  formed 
the  welUknown  name  of  Caledonia. 

When  the  tribes  of  North  Britain  were  attac^ted  by 
tbe  Romans,  they  entered  into  associations,  that,  by 
uniting  their  strength,  they  might  be  more  able  to  re* 
pel  the  common  enemy.  Tbe  particular  name  of  that 
tribe,  which  either  its  superior  power 'or' military  repu- 
tation placed  at  the  bend  of  tbe  association,  was  the 
general  name  given  by  the  Romans  to  all  tbe  confede- 
rates. Hence  it  is  that  tbe  Mceata^  who  with  other 
tribes  inhabited  the  districts  of  Scotland  lying  sooth- 
ward  of  the  frith,  and  the  Caledonians^  who  inhabited 
tbe  west  and^  north-west  parts,  have  engrossed  all  tbe 
glory  which  belonged  in  common,  though  in  an  infe« 
rior  degree,  to  all  the  other  nations  settled  of  old  in 
North  Britain.  It  was  for  the  same  reason  that  tbe 
name  of  McmUb  was  entirely  forgotten  by  foreign  wri- 
ters after  the  third  century,  and  that  of  the  Caledonians 
themselves  but  seldom  mentioned  after  the  fourth. 

Britons^  Caledonians^  MouUee^  Barbarians^  are  the 
names  constantly  given  to  tbe  old  inhabitants  of  North 
Britain,  by  Tacitus,  Herodian,  Dio,  Spartian,  Vopis- 
cus,  and  other  ancient  writers.  The  successors  of  these 
Britons,  Caledonians,  Moeats,  and  barbarians,  are  call- 
ed Picts,  Scots,  and  Attacots,  by  some  Roman  writers 
of  the  fourth  centory. 

The  origin  of  the  appellations  Scoti  and  Pieti^  intra^ 
doced  by  later  Roman  authors,  has  occasioned  much 
controversy  among  the  antiquarians  of  these  days.  The 
dispute  seems  now  to  be  fully  decided  by  some  learned 
critics  of  the  present  century,  whose  knowledge  of  the 
Gaelic  language  assisted  their  investigation.  See  Scot- 
land, Picts,  and  Highlanbers. 

Calzdonia,  tbe  name  of  a  settlement  made  by  the 
Scots  on  the  west  side  of  the  gulf  of  Darien,  in  1698 ; 
out  of  which  they  were  starved  at  the  request  of  the 
East  India  Company  \  for  the  English  government  pro- 
hibited the  other  ^colonies  sending  them  any  provisioot; 
so  they  were  obliged  to  leave  it  in  1 700. 

New  Calebovia^  an  island  in  tbe  3ooth  sea,  lately 
discovered  by  Captain  Cook,  and  next  to  New  Hol- 
land and  New  Zealand,  is  the  largest  island  that  hath 
yet  been  discovered  in  that  sea.  It  extends  from  19. 
37.  to  22.  30.  S.  Lat.  and  from  263.  37.  to  J ($7.  14. 
£.  Long.  Its  length  from  north-west  to  south-east  •  is 
about  80  leagues :  hot  its  greatest  breadth  does  not  e»* 
eeed  ten  leagues.  This  island  is  diversified  with  bills  and 
valleys  of  various  size  aod  extent.  From  thoJiills  issue 
abundance  of  rivnlets,  which  oontriboto  to^lbitilize  the 

plains* 
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Calcteik.  pUias.  Along  ks  nortb^eut  sb(Hre  the  land  is  flat  \  and 
'  V  I  '  btkig  well  watered,  and  cultivated  by  the  inhabitants 
after  tbeir  muiaery  appeared  to  great  advantage  to  Cap- 
tain Cook's  people.  Was  it  not,  indeed,  for  those  fer- 
tile spots  on  the  plains,  the  whole  country  might  be 
called  a  dreary  waste :  the  mountains  and  higher  parta 
of  the  land  are  in  general  incapable  of  coltivation* 
They  consist  chiefly  of  rocks,  many  of  which  are  full  of 
mundic  ^  the  little  soil  that  is  upon  them  is  scorched 
and  burnt  up  by  the  sun :  it  is,  however,  covered  with 
coarse  grass  and  other  plants,  and  here  and  there  co- 
vered with  trtes  and  shrubs.  The  country  in  general 
Irears  a  great  resemblance  to  those  parts  of  New 
South  Wales  which  lie  under  the  same  parallel  of  lati* 
tude.  Several  of  its  natural  productions  are  the  same, 
and  tbe  woods  are  without  underwood  as  well  as  in  that 
country.  Tho  whole  coast  seems  to  be  surrounded  by 
reefs  and  shoals,  which  render  all  access  to  it  extreme- 
ly danger eus )  but  at  the  same  time  guard  the  coasts 
against  the  attacks  of  tbe  wind  and  seaj  rendering  it 
easily  navigable  along  tbe  coast  by  canoes,  and  causing 
it  abound  with  fish.  Every  part  of  the  coast  seems  to 
be  inhabited  ^  the  plantations  in  the  plains  are  laid  out 
with  great  judgment,  and  cultivated  with  much  labour* 
They  begin  their  cultivation  by  setting  fire  to  the  grass, 
&c.  with  which  the  ground  is  covered,  but  have  no 
notion  of  preserving  its  vigour  by  manure ;  they,  bow- 
ever,  recruit  it  by  letting  it  lie  for  some  years  untouched. 
On  the  beach  was  found  a  .large  irregular  mass  of  wck, 
not  less  than  a  cube  of  ten  feet,  consisting  of  a  close 
grained  stone  speckled  full  of  granites  somewhat  bigger 
than  pins  heads,  from  whence  it  seems  probable  that 
aorae  valuable  minerals  may  be  found  on  this  island.  It 
differs  from  all  the  other  islands  yet  discovered  in  tbe 
South  sea,  by  being  entirely  destitute  of  volcanic  pro- 
ductions. Several  plants  of  a  new  species  were  found 
here,;  and  a  few  young  bread  fruit  trees,  not  then  suf- 
ficiently grown  to  bear  fruit,  seemed  to  have  come  up 
without  culture}  plantains  and  sugar  canes  are  here 
in  smalJ  quantity,  and  the  cocoa-nut  trees  are  small 
and  tbtnly  planted*  A  new  species  of  passion  flower 
•  was  likewise  met  with,  which  was  never  known  to  grow 
wild  anywhere  but  in  America.  Several  Caputi  CMe- 
LALEUCa)  trees  were  also  found  in  flower.  Musquetoe 
here  are  very  numerous.  A  great  variety  of  birds  was 
•een  of  different  classes,  which  were  for  the  most  part 
entirely  new  $  particularly  a  beautiful  species  of  par- 
rot before  unknown  to  zoologists.  A  new  species  of 
fish,  of  the  genus  called  by  Linnaeus  teiraodon^  was 
caught  bare  j  and  its  liver,  which  was  very  large,  pre* 
sented  at  cupper  Several  species  of  this  genus  being 
reckoned  poisonous,  and  the  present  species  being  re- 
markably ngly^  Messrs  Fosters  hinted  their  suspicions 
of  its  quality  \  but  tbe  temptations  of  a  fresh  meal,  and 
the  assurances  of  Captain  Cook  that  he  bad  formerly 
eaten  this  identical  sort  of  fish  without  harm,  got  the 
better  of  their  scruples,  and  they  ate  of  it.  Its  oili- 
iiess,  however,  though  it  had  no  other  bad  taste  than 
what  proceeded  from  this,  prevented  them  from  taking 
more  than  a  morsel  or  two.  In  a  few  honra  afler  they 
'  had  retired  to  rest  they  were  awaked  by  very  alarm- 
ing symptoms,  being  all  seized  with  an  extreme  giddi- 
ness ^  their  hands  and  feet  were  numbed,  so  that  they 
were  scarcely  able  to  crawl ;  and  a  violent  languor  and 
oppression  seized  tkem.    Emetics  were  aditunistared 


with  some  success,  but  sudorifics  gave  tbe  greatest  re-  Calecl«tii«« 
lief*  Some  dogs  who  had  eaten  the  remainder  of  tbe 
liver  were  likewise  taken  ill ;  and  a  pig  which  had  eaten 
the  entrails  died  soon  after,  having  swelled  to  an  un- 
usual size.  The  effects,  of  this  poison  oo  the  gentle- 
men did  not  entirely  go  off  in  less  than  six  weeks.-— 
Abundance  of  turtle  was  seen  here.  The  natives  had 
not  tbe  least  notion  of  goats,  hogs,  dogs,  or  cats,  and 
had  not  even  a  name  for  any  of  them. 

The  inhabitants  are  very  stout,  tall,  and  in  general 
well  proportioned  j  their  features  mild }  their  beards 
and  hair  black,  and  strongly  frizzled,  so  as  to  be 
somewhat  woolly  in  some  individuals :  their  colour  ia 
swarthy,  or  a  dark  chesnut  brown.  A  few  were  seen 
who  measured  six  feet  four  inches.  They  are  remark- 
ably courteous,  not  at  all  addicted  to  pilfering  and 
stealing :  in  which  character  of  honesty  they  are  sin- 
gular, all  the  other  nations  in  the  South  sea  being  re- 
markably thievish.  Some  wear  their  hair  long,  and  tin 
it  up  to  the  crown  of  their  heads :  others  suffer  only  a 
large  lock  to  grow  on  each  side,  which  they  tie  up  ii^ 
clubs  ^  many  others,  as  well  as  all  the  women,  wear  it 
crept  short.  They  make  use  of  a  kind  of  comb  made 
of  sticks  or  hard  wood,  from  seven  to  nine  or  ten  inchea 
long,  and  about  the  thickness  of  knitting  needles  *,  a 
number  of  these,  seldom  exceeding  20,'  but  generally 
fewer,  are  fastened  together  at  one  end,  parallel  to  and 
near  one-tenth  of  an  inch  from  each  other :  the  ends, 
which  are  a  little  pointed,  will  spread  out  or  open  like 
the  sticks  of  a  fan.  These  combs  they  always  wear  in 
their  hair  on  one  side  of  their  head.  Some  had  a  kind 
of  concave  cylindrical  stiff  black  cap,  which  appeared 
to  be  a  great  ornament  among  ~them,  and  was  supposed 
to  be  worn  only  by  the  chie&  and  warriors.  A  large 
sheet  of  strong  paper,  whenever  they  get  one  in  ex« 
change,  was  commonly  applied  to  this  purpose.  The 
men  go  naked }  only  tying  a  string  round  their  middlci 
and  another  round  their  neck.  A  little  piece  of  a 
brown  cloth  made  of  tbe  bark  of  a  fig  tree,  some- 
times tucked  up  to  tbe  belt,  and  sometimes  pendulous^ 
scarcely  deserves  the  name  of  a  covering  ^  nor  indeed 
does  it  seem  at  all  intended  for  that  purpose.  Thia 
piece  of  cloth  is  sometimes  of  soeh  a  length,  that  the 
extremity  is  fastened  to  a  string  round  ue  neck ;  to 
this  string  they  likewise  hang  small  round  beads  of 
a  pale  green  nephritic  stone.  Coarse  garments  were 
seen  among  them  made  of  a  sort  of  matting  ^  but  they 
seemed  never  to  wear  them,  except  when  in  tbeir  ca- 
noes and  unemployed.  The  women  seemed  to  be  in  a 
servile  state :  they  were  the  only  persons  of  the  family 
who  had  any  employment,  and  several  of  them  brought 
bundles  of  sticks  and  fuel  on  their  backs :  those  who 
bad  children  carried  them  00  their  backs  in  a  kind  of 
satchel.  Tho  women  also  were  seen  to  dig  up  the  earth 
in  order  to  plant  it.  They  are  in  general  of  a  dark 
chesnut,  and  sometimes  mahogany  brown ;  their  sta- 
ture middle-siabed,  some  being  rather  tall,  and  their 
whole  form  rather  stout  and  somewhat  clumsy.  Their 
'dress  is  the  most  disfiguring  that  can  be  imagined,  and 
givea  them  a  thick  squat  shape  ;  it  is  a  short  petticoat 
or  fringe,  consisting  of  filaments  or  littla  cords,  about 
eight  inches  long,  which  are  fastened  to  a  very  long 
string,  whieb  they  have  tied  several  times  round  Uieir 
waist.  The  ^laments,  or  little  ropes,  therefore,  Ua 
above  each  other  in  several  layers,  forming  a  kind  of 

thick 
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Caledonia,  thick  tbatch  all  round  the  body,  bat  ivbtch  does  not 
near  cover  the  thigh  j  thes^  filaments  were  sometimes 
dyed  blacky  hot  frequently  those  on  the  outside  only 
were  of  that  colour,  the  rest  being  of  a  dirty  grey. 
There  was  not  a  single  instance,  during  the  ship^s  stay 
In  this  island,  of  the  women  permitting  any  indecent 
familiarity  with  an  European ;  they  took  pleasure  in 
practising  the  arts  of  a  jilting  coquette,  but  never  be- 
came absolute  wantons.  The  general  ornaments  of 
both  sexes  are  ear-rings  of  tortoise  shells ;  necklaces, 
or  amulets,  made  of  both  shells  and  stones  j  and  brace- 
lets made  of  large  shells,  which  they  wear  above  the 
elbows. 

The  houses,  or  hats.  In  New  Caledonia,  are  circu- 
lar, something  like  a  bee-hive,  and  full  as  close  and 
warm }  the  entrance  Is  by^  a  small  door,  or  long  square 
hole,  just  big  enough  to  admit  a  man  bent  double : 
the  side  walls  are  abont  four  feet  and  a  half  high  ^ 
but  the  roof  is  lofty,  and  peaked  to  a  point  at  the  top, 
above  which  is  a  post  or  stick  of  wood,  which  is  gene- 
rally ornamented  either  with  carving  or  shells,  or  both. 
The  framing  is  of  small  spars,  reeds,  &c.  and  both 
•Ides  and  roof  are  thick,  and  close  covered  with  thatch 
Bade  of  coarse  long  grass.  In  the  inside  of  the  house 
are  set  up  posts,  to  which  cross  spars  are  fastened,  and 
platforms  made  for  the  conveniency  of  laying  any  thing 
on.  Some  houses  have  two  floors,  one  above  another ', 
the  floor  is  laid  with  dried  grass,  and  here  and  there 
mats  are  spread  for  the  principal  people  to  sit  or  sleep 
on.  In  these  houses  there  was  no  passage  for  the  smoke 
but  through  the  door :  they  were  intolerably  smoky, 
and  so  hot  as  to  be  insupportable  to  those  unaccustom- 
ed to  them :  probably  the  smoke  is  intended  to  drive 
oot  the  ronequetos  which  swarm  here.  They  commonly 
erect  two  or  three  of  these  huts  near  each  other  under 
a  duster  of  lofty  fig  trees,  whose  leaves  are  impervious 
to  the  rays  of  the  sun. 

The  canoes  used  here  are  very  heavy  clumsy  vessels  ; 
they  are  made  of  two  trees  hollowed  out^  having  a 
raised  gunnel  about  two  inches  high,  and  closed  at  each 
end  with  a  hoik  head  of  the  same  height  \  so  that  the 
whole  is  like  a  long  square  trough  about  three  feet 
shorter  than  the  body  of  the  canoe.  Two  canoes  thus 
fitted  are  fastened  to  each  other  about  three  feet  asun- 
der, by  means  of  cross  spars,  which  project  about  a 
foot  over  each  side.  Oyer  these  is  laid  a  deck  or  heavy 
platform  made  of  plank  and  small  round  spars,  on  which 
they  have  a  fire-hearth,  and  generally  a  fire  burning ; 
they  are  navigated  by  one  or  two  latteen  sails,  extended 
to  a  small  latteen  yard,  the  end  of  which  U  fixed  in  a 
aoteh  or  hole  in  the  deck. 

I^otwithstanding  the  inoflfensive  disposition  of  the 
inhabitants  of  New  Caledonia,  they  are  well  provided 
with  offensive  weapons }  as  clubs,  spears,  darts,  and 
slings  for  throwing  stones.  Their  clubs  are  about  two 
feet  and  a  half  long,  and  variously  formed  ;  some  like 
a  scythe,  others  like  a  pick-axe ;  some  have  a  head  like 
a  hawk,  and  others  have  round  heads  j  hut  all  are 
neatly  made  j  many  of  their  darts  and  spears  are  no  less 
neat,  and  ornamented  with  carvings.  The  slings  are 
as  simple  as  possible  j  but  they  take  some  pains  to  form 
the  stones  that  they  use  into  a  proper  shape,  which  is 
something  like  an  e^,  supposing  both  ends  to  be 
like  the  small  one.  They  drive  the  dart  by  the  assist- 
ance of  short  cords,  kfiobbed  at  one  end  and  looped 
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at  the  other,  called  by  the  seamen  beekets.    These  con-  Caledonia 
tain  a  quantity  of  red  wool  taken  from  the  vampyre,         || 
or  great  Indian  bat.     Bows  and  arrows  are  wholly  nn-  Csleada- 
known  among  them.  ,  frinm. 

Their  language  bears  no  affinity  to  that  spoken  in  ' 
the  other  Sooth  sea  inlands,  the  word  arreHcee  and 
one  or  two  more  excepted.  This  is  the  orore  extra- 
ordinary, as  different  dialects  of  one  language  tfere 
spoken  not  only  In  the  easterly  islands,  hot  at  New 
Zealand. 

A  musical  Instrument,  a  kind  of  whistle,  was  pto- 
cifred  here.  It  was  a  little  polished  piece  of  brown 
wood  about  two  Inches  long,  shaped  like  a  kind  of  bell, 
though  apparently  solid,  with  a  rope  fixed  at  the  small 
end  )  two  holes  were  made  in  it  near  the  base,  and  ano- 
ther near  the  insertion  of  the  rope,  all  which  commn- 
nicated  with  each  other  ^  and  by  blowmg  in  the  np« 
permost,  a  shrill  sound  like  whistling  was  produce/:, 
no  other  instrument  was  seen  among  tnem  that  had  the 
least  relation  to  music. 

Many  of  the  New  Caltsdonians  were  seen  with  pro- 
digiously thick  legs  aiid  arms,  which  seemed  to  be  af- 
fected with  a  kind  of  leprosy  ;  the  swelling  was  Ibund 
to  be  extremely  hard,  but  the  skin  was  not  alike  harsh 
and  scaly  in  all  those  who  were  afflicted  with  the  dis- 
order. The  preternatural  expansion  of  the  arm  or  leg 
did  not  appear  to  be  a  great  inconvenience  ^  and  they 
seemed  to  intimate  that  they  very  rarely  felt  any  pain 
in  it  'f  but  in  some  the  disorder  began  to  form  blotches, 
which  are  marks  of  a  great  degree  of  virulence.  This 
disease  is  probably  elephantiasis. 

Here  they   bury  their  dead  in  the   ground*    The 
grave  of  a  chief  who  had  been  slain  in  battle  here  re-  ^ 
sembled  a  large    mole-hill,   and  was    decorated   with 
spears,  darfs,  paddles,  &c  all  stuck  upright  In  the 
ground  round  about  it. 

CALEDONIAN  Cakal,  a  canal  extending  across 
the  Highlands  of  Scotland,  in  a  northeast  and  south- 
west direction,  from  Fort  William  to  Inverness.  It 
was  begun  in  1803,  and  is  expected  to  be  completed  in 
1821.    See  Caledonian  Caval,  Supplement. 

CALEFACTION,  the  production  of  heat  in  a  body 
from  the  action  of  fire,  or  that  impulse  impressed  by  A 
hot  body  on  others  around  it.  This  word  is  used  in 
pharmacy,  by  way  of  distinction  from  coction^  which  im- 
plies boiling;  whereas  calefactlon  is  only  heating  a  thing. 

CALENBERG^  a  castle  of  Germany,  in  the  duchy 
of  Brunswick  and  principality  of  Calenberg.  It  is 
seated  on  the  river  Leine,  and  is  15  miles  south  of 
Hanover.  It  is  subject  to  the  duke  of  Brunswick  Lu- 
nenburg, elector  of  Hanover,  and  king  of  Great  Bri- 
tain.    £.  Long.  9.  43.  N.  Lat.  52.  20. 

Calenberg,  a  principality  of  Lower  Saxony,  and 
one  of  the  three  parts  of  the  duchy  of  Brunswick,  is 
bounded  on  the  north  by  the  duchy  of  Verden,  on  the 
east  by  the  principality  of  Zell,  on  the  south  by  the 
principalities  of  Gfobenhagen  and  Wolfenbuttle,  and 
on  the  west  by  Westphalia.  It  belongs  to  the  elector 
of  Hanover. 

CALENDAR,  in  Astronomy  and  Chronokgy.  See 
Kalendar. 

Calendar  of  prisoners,  in  Law,  a  list  of  ail  the  pri- 
soners names  in  the  custody  of  each  respective  she- 
riff ♦,  *  See  ilie 

CALENDARIUM  tjmkm,  m  Botany,  ^^^^^^^^^ 

containing 
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Caleada-  cootainiog  an  eiutct  register  of  the  reflpectlve  times  iii 

rium      which  the  plants  of  any  given. province  or  climate  ger- 

I         minate,  expand,  and  shed  their  leaves  and  flsmrers,  or 

Calenderi.  j.jp^p  n„j  disperse  their  seeds.    For  particulars  on  this 

curious  i^bject,  see  the  articles  Defoliatio,  Efflo- 

RESCEMTIAt    FROKDESCENTIAy  FRUCTESCENTIAy   and 

Germinatio. 

CALENDEB,  a  machine  nsed  in  mannfactories  to 
jpress  certain  woollen  and  silken  stuffs  and  linens,  to 
make  them  smooth,  even,  and  glossy,  or  to  give  them 
waves,  or  water  them,  as  may  be  seen  in  mohairs  and 
tahbies.  This  instrument  is  composed  of  two  thick 
cylinders,  or  rollers,  of  very  hard  and  well  polished 
wood,  round  which  the  stuffs  to  be  calendered  are 
wound :  these  rollei;^  are  placed  cross-wise  between  two 
very  thick  boards,  the  lower  serving  as  a  fixed  base, 
and  the  upper  moveable  by  means  of  a  thick  screw 
with  a  rope  fastened  to  a  spindle,  which  makes  its  ax- 
is :  the  uppermost  hoard  is  loaded  with  large  stones 
weighing  20,ooo]b-  or  more.  At  Paris  they  have  an 
extraordinary  machine  of  this  kind,  called  the  roycU 
calender^  made  by  order  of  M.  Colbert.     The  lower 
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CALENDS,  in  Soman  antiquity; 
.  CALENDULA,  the  Marigold. 
Index* 

CALENTIUS,  EX.ISIUS,  a  Neapolitan  poet  and 
prose  author.  He  was  preceptor  to  Frederick  the  son 
of  Ferdinand  king  of  Naples,  and  the  earliest  writer  on 
the  illegality  of  putting  criminals  to  death,  except  for 
murder.     He  died  in  1503. 

CALENTURE,  a  feverish  disorder  Incident  to  sai- 
lor^ in  hot  countries  j  the  principal  symptom  of  which 
IS  their  imagining  the  sea  to  be  green  fields :  hence, 
attempting  to  walk  abroad  in  these  imaginary  places 
of  delight,  they  are  frequently  lost.  Vomiting,  bleed- 
ing, a  spare  diet,  and  the  neutral  salts,  are  recommend* 
ed  in  this  disorder ;  a  single  yomit  commonly  removing 
the  delirium,  and  the  cooling  medicines  completing  the 
cure. 

CALEPIN,  Ambrosius,  an  Augustine  monkof  Ca< 
lepio,  whence  he  took  his  name,  in  the  i6th  century. 
He  is  author  of  a  dictionary  of  eight  languages,  since 
augmented  by  Passerat  and  others. 

CALEB,  in  Ancient  Geography^  a  municipal  city  of 
tahle  or  plank  is  made  of  a  block  of  smooth  marble, .   some  note  in  Campania,  at  no  great  distance  from  Ca- 


mnd  the  upper  is  lined  ^ith  a  plate  of  polished  copper. 
The  alternate  motion  of  the  upper  board  sometimes  one 
way  and  sometimes  another,  together  with  the  prodi* 
gious  weight  laid  upon  it,  gives  the  stuffs  their  gloss 
and  smoothness  ^  or  gives  them  the  waves,  by  making 
the  cylinders  on  which  they  are  put  roll  with  great 
force  over  the  undermost  board.  When  they  would 
put  a  roller  from  under  the  calender,  they  only  incline 
the  undermost  board  of  the  machine.  The  dressing 
alone,  with  the  many  turns  they  make  the  stuffs  and 
linens  undergo  in  the  calender,  gives  the  waves,  or 
waters  them,  as  the  workmen  call  it.  It  is  a  mistake 
to  think,  as  some  have  asserted,  that  they  nse  rollers 
with  a  shallow  indenture  or  engraving  cut  in  them. 
See  Calendering,  ISupplement. 

Calender  of  Monteith^  a  district  in  the  south-west 
comer  of  Perthshire  in  Scotland,  from  which  a  branch 
of  the  ancient  family  of  Livingstone  bad  the  title  of 
earl.  The  chief  seat  of  the  family  neat  Falkirk  is  also 
called  Calender*  Both  estate  and  title  were  forfeited 
in  consequence  of  the  possessor  bebg  engaged  in  the 
rebellion  171 5. 

CALENDERS,  a  sort  of  MahomeUn  friars,  so 
xalled  from  Santon  Calenderi  Uieir  founder.  This  San- 
ton  went  bareheaded,  without  a  shirt,  and  with  the 
^skin  of  a  wild  beast  thrown  over  his  shoulders.  He 
wore  a  kind  of  apron  before,  the  strings  of  which  were 
adorned  witk  counterfeit  precious  stones.  His  disciples 
are  rather  a  sect  of  epicures  than  a  society  of  reli- 
gious.  They  honour  a  tavern  as  much  as  they  do  a 
mosque  \  and  think  they  pay  as  acceptable  worship  to 
God  by  the  free  use  of  his  creatures,  as  others  do  by 
the  greatest  austerities  and  acts  of  devotion.  They 
are  called,  in  Persia  and  Arabia,  Ahdtds^  or  Abdallaf^ 
i.  e.  persons  consecrated  to  the  honour  and  service  of 
God.  Their  garment  is  a  single  coat,  made  up  of  a 
variety  of  pieces,  and  quilted  like  a  rug.  They  preach 
in  the  market  places,  and  live  upon  what  their  auditors 
bestow  on  them.  They  are  generally  very  vicious  per- 
sons :  for  which  reason  they  are  not  admitted  into  any 
houses. 


silinum.  The  epithet  Calenut  is  by  Horace  and  Juve- 
nal applied  to  a  generous  wine  which  the  territoiy  pro- 
duced. 

CALETES,  in  Ancient  Geography^  a  people  of 
Gallia  Celtica,  on  the  confines  of  Belgica,  situated  be- 
tween the  sea  and  the  Sequana.  Now  called  k  Paix 
de  CauXy  in  Normandy. 

CALETURE,  a  fort  on  the  island  of  Ceylon,  at  the 
mouth  of  a  river  of  the  same  name.  The  Dutch  be- 
came masters  of  it  in  1655  f  ^"^  ^^^^  afterwards  ob- 
liged to  leave  it.     E.  Long.  80.  51.  N.  Lat.  6.  38. 

CALF,  in  Zoology^  tlie  young  of  the  ox  kind. 

There  are  two  ways  of  breeding  calves  that  are  in- 
tended to  be  reared.  The  one  is  to  let  the  calf  run 
about  with  its  dam  all  the  year  round  }  which  is  the 
method  in  the  cheap  breeding  countries,  and  is  gene- 
rally allowed  to  make  the  best  cattle.  The  other  is 
to  take  them  from  the  dam  after  they  have  sucked 
about  a  fortnight :  they  are  then  to  be  taught  to  drink 
flat  milk,  which  is  to  ,be  made  but  just  warm  for  them, 
it  being  verv  dangerous  to  give  it  them  too  hoU  The 
best  time  of  weaning  calves  is  from  January  to  May  : 
they  should  have  milk  for  1 2  weeks  after  ^  and  a  fort- 
night before  that  is  left  off,  water  should  be  mixed 
with  the  milk  in  larger  and  larger  quantities.  When 
the  calf  has  been  led  on  milk  for  about  a  month,  lit- 
tle wisps  of  hay  should  be  placed  all  about  him  in 
cleft  sticks  to  induce  him  to  eat.  In  the  beginning  of 
April  they  should  be  turned  out  to  grass  }  only  for  a 
few  days  they  should  be  taken  in  for  the  night,  and 
have  milk  and  water  given  them  :  the  same  may  also 
be  given  them  in  a  pail  sometimes  in  the  field,  till  they 
are  so  able  to  feed  themselves  that  they  do  not  regard 
it.  The  grass  they  are  turned  into  must  not  be  too 
rank,  but  short  and  sweet,  that  they  may  like  it,  and 
yet  get  it  with  some  labour.  Calves  should  always  be 
weaned  at  grass  \  for  if  it  be  done  with  hay  and  water, 
(hey  often  grow  big-bellied  on  it,  and  are  apt  to  rot. 
When  those  among  the  males  are  selected  which  are  to 
be  kept  as  bollR,  the  rest  should  be  gelt  for  oxen :  the 
sooner  the  better.  Between  xo  and  20  days  is  a  pro- 
per 
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jf>M  P^  i^S^«  About  Lontlon  •Imost  all  the  calves  are  fat- 
ted for  the  botcher.  The  reason  of  this  is,  that  there 
IS  a  good  market  for  them :  and  the  lands  there  are  not 
so  profitable  to  breed  upon  as  in  cheaper  conntries. 
The  way  to  make  calres  fat  and  iinei  is  the  keeping 
them  very  clean ;  giving  them  fresh  litter  every  day ; 
•nd  the  hanging  a  large  chalk  stone  in  some  comer 
where  they  can  easily  get  at  it  to  lick  it,  bat  where  it 
is  out  of  the  way  of  being  fonled  by  their  dung  and 
urine.  The  coops  are  to  be  plated  so  as  not  to  have 
too  roach  sun  upon  them,  and  so  high  above  the  groand 
that  the  urine  may  run  off.  They  also  bleed  them 
once  when  they  are  a  month  old,  and  a  second  time 
before  they  kill  them  >  which  is  a  great  addition  to  the 
beauty  and  whiteness  of  their  flesh  ;  the  bleedin^^  is  by 
some  repeated  much  oftener,  but  this  is  sufficient. 
Calves  are  very  apt  to  be  loose  in  their  bowels ;  which 
wastes  and  very  much  injures  them.  The  remedy  is 
to  give  them  chalk  scraped  among  milk,  pouring  it 
down  with  a  horn.  If  this  does  not  succeed,  they 
give  them  bole  armenic  in  large  doses,  and  use  the  cold 
bath  every  morning.  If  a  cow  will  not  let  a  strange 
calf  suck  her,  the  common  method  is  to  rub  both  her 
nose  and  the  calPs  with  a  little  brandy  ;  this  generally 
reconciles  them  after  a  few  smel lings. 

Golden  Calf^  an  idol  set  op  and  worshipped  by  the 
Israelites  at  the  foot  of  Mount  Sinai,  in  their  passage 
through  the  wilderness  to  the  land  of  Canaan.  Our 
version  makes  Aaron  fashion  this  calf  with  a  graving 
tool  after  he  had  cast  it  in  a  mould  j  the  Geneva  trans- 
lation makes  him  engrave  it  first,  and  cast  it  afterwards. 
Others,  with  more  probability,  render  the  whole  verse 
thus :  *'  And  Aaron  received  them  (the  golden  ear- 
rings), and  tied  them  up  in  a  bag,  and  got  them  cast 
into  a  molten  calf  :^^  which  version  is  authorised  by  the 
different  tenses  of  the  word  fssur^  which  signifies  to  tie 
up  or  bind,  as  well  as  to  shape  or  form  j  and  of  the 
word  cherret^  which  is  used  both  for  a  graving  tool 
and  a  bag.  Some  of  the  ancient  fathers  have  been  of 
opinion  that  this  idol  bad  only  the  face  of  a  calf,  and 
the  shape  of  a  roan  from  the  neck  downwards,  in  imi- 
tation of  the  Egyptian  Isis.  Others  have  thought  it 
was  only  the  head  of  an  ox  withont  a  body.  But  the 
most  general  opinion  is,  that  it  was  an  entire  calf  in 
imitation  of  the  Apis  worshipped  by  the  Egyptians; 
among  whom,  no  doubt,  the  Israelites  had  acquired 
their  propensity  to  idolatry.  This  calf  Moses  is  said  to 
have  burnt  mthfire^  reduced  to  powder,  and  strewed 
upon  the  water  which  the  people  were  to  drink.  How 
litis  could  be  accomplished  hath  been  a  question.  Most 
people  have  thought  that  as  gold  is  indestructible,  it 
could  only  be  burnt  by  the  miracnlocts  power  of  God } 
but  M.  Stall  I  conjectures  that  Moses  dissolved  it  by 
*  See  Cna- means  of  liver  of  sulphur*.  The  Rabbins  tell  us 
MisTav  In*  iliat  the  people  were  made  to  drink  of  this  water  in  or- 
^^*  4er  to  distinguish  the  idolaters  from  the  rest ;  for  that 

ms  soon  as  they  had  drunk  of  it,  the  beards  of  the  for- 
mer turned  red.  The  Cabbalists  add,  that  the  calf 
weighed  125  quintals;  which  they  gather  from  the 
Hebrew  word  massekak^  whose  numerical  letters  roak^ 

CALF-Skins^  in  the  leather  mannfactore,  are  prepar- 
ed aad  dressed  by  the  tanners,  skinners,  and  curriers, 
who  sell  them  for  the  use  of  the  shoemakers,  saddlers. 

Vol.  V.  Part  I.  X 


bookbinders^  and  other  artificers,  who  employ  them  in 
their  several  manufactures. 

CALF'Skin  dressed  in  sumach^  denotes  the  skin  of  this 
animal  curried  black  on  the  hair  side,  and  dyed  of  an 
orange  colour  on  the  flesh  side,  by  means  of  sumach, 
chiefly  used  in  the  making  of  belts. 

The  English  calf-skin  is  much  valued  abr6ad,  and 
the  commerce  thereof  very  considerable  in  France  and 
other  countries ;  where  divers  attempts  have  been  made 
to  imitate  it,  but  hitherto  in  vain.  What  is  like  to 
baffle  all  endeavours  for  imitating  the  English  calf  in 
France  is,  the  sroallness  and  weakness  of  the  calves 
about  Paris  ;  which  at  15  days  old  are  not  so  big  as 
the  English  ones  when  they  come  into  the  world. 

Sea-CALF.     See  Phoca,  Mammalia  Index* 

CALI,  a  town  of  Popayan  in  South  America,  seat- 
ed in  a  valley  of  the  same  name,  on  the  river  Cauca. 
The  governor  of  the  province  usually  resides  there. 
W.  Long.  78.  5.  N.  Lat.  3*  15. 

CALIBER,  or  Calliper,  properly  denotes  the 
diameter  of  any  body  ;  thus  we  say,  two  columns  of 
the  same  caliber,  the  caliber  of  the  bore  of  a  gun,  the 
caliber  of  a  bullet,  &c. 

Calibsb  compasses^  a  sort  of  compasses  made  with 
arched  legs  to  take  the  diameter  of  round  or  swelling 
bodies.    See  Compasses. 

Caliber  compasses  are  chiefly  used  by  gunners  for 
taking  the  diameters  of  the  several  parts  of  a  piece  of 
ordnance,  or  of  bombs,  bullets,  &c.  Their  legs  are 
therefore  circular,  and  move  on  an  arch  of  brass, 
whereon  is  marked  the  inches  and  half  inches,  to  show 
how  far  the  points  of  the  compasses  are  opened  Asun- 
der. 

Some  are  also  made  for  taking  the  diameter  of  the 
bore  of  a  gun  or  mortar. 

The  gangers  also  sometimes  use  calibers,  to  em- 
brace the  two  heads  of  any  cask,  in  order  to  find  its 
length. 

The  caliber  used  by  carpenters  and  joiners,  is  a 
piece  of  board  notched  triangular* wise  in  the  middle 
for  the  taking  of  measure. 

Caliber  Ru!e^  or  Gunners  Callipers^  is  an  in- 
strument wherein  a  right  line  is  so  divided  as  that  the 
first  part  being  equal  to  the  diameter  of  an  iron  or 
leaden  ball  of  one  pound  weight,  the  other  parts  are  to 
the  first  as  the  diameters  of  balls  of  two,  three,  four, 
&c.  pounds  are  to  the  diameter  of  a  ball  of  one  pound. 
The  caliber  is  used  by  engineers,  from  the  weight  of 
the  ball  given,  to  determine  its  diameter  or  caliber,  or 
vice  versa* 

The  gunners  callipers  consist  of  two  tliin  plates  of 
brass  joined  by  a  rivet,  so  as  to  move  quite  round  each 
other :  its  length  from  the  centre  of  the  joint  is  be- 
tween six  inches  and  a  foot,  and  its  breadth  from  one 
to  two  inches;  that  of  the  most  convenient  size  is 
about  nine  inches  long.  Many  scales,  tables,  and  pro- 
portions, &c.  may  be  introd<)ced  on  this  instrument ; 
but  none  are  essential  to  it,  except  those  for  taking  Ihe 
caliber  of  shot  and  cannon,  and  for  measuring  the  miig* 
nitude  of  salient  aud  entering  angles.  The  most 
complete  callipers  is  exhibited  Plate  CXXXIII.  the 
furniture  and  use  of  which  we  sbskll  now  briefly  de- 
-  cribe.  Let  the  four  faces  of  this  iAstmmehtbe  distin- 
guislKd  by  the  letUrs  A,  B,  C^  D  :  A  and  J)  consist 
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Caliber,  of  a  cirdtilftr  bead  and  leg  j  B  and  C  consut  only  of  a 
leg.    . 

On  the  circular  head  adjoining  to  the  leg  c»f  the  hce 
A  are  divMion«  denominated  shot  diameters:  mhkk 
^how  the  distance  in  inches  and  tenths  of  an  inch  of  the 
points  of  the  callipers  when  they  are  opened  j  so  that 
if  a  ball  not  exceedin)^  ten  inches  be  introduced  be- 
tween them,  the  bevil  edge  £  marks  its  diameter  a- 
roong  these  divisions. 

On  the  circular  bevil  part  £  of  (be  face  B  is  a  scale 
of  divisions  iHistinguished  by  lb,  weight  of  iron  shot. 
When  the  diameter  of  any  shot  is  taken  between  the 
points  of  the  ealiipers,  the  inner  edge  of  the  leg  A 
shows  its  weight  in  avoirdupois  pounds,  provided  it  be 
lib.  4,  r,  i4,  3,  3,  4,  sh  6f  8,  9,  12,  16,  18,  24,  26, 
32,  36,  or  42 }  the  figures  nearest  the  bevil  edge  an- 
swering to  tiie  short  lines  in  the  scale,  and  those  be- 
Jitnd  them  to  the  longer  strokes.  This  scaie  is  con- 
structed on  the  following  geometrical  theorens,  vii. 
that  the  weights  of  spheres  are  as  the  cubes  of  tieir 
diameters. 

On  the  lower  part  of  the  circular  head  of  the  face 
A  is  a  scale  of  divisions  marked  bores  of  guns;  for  the 
use  of  which,  the  legs  of  the  callipers  are  slipped  across 
each  other,  till  the  steel  points  touch  the  concave  sur- 
face of  the  gun  in  its  greatest  breadth  f  theft  the  b^Til 
edge  F  of  the  face  B  will  cot  a  division  in  the.  scale 
showing  the  diameter  of  the  bore  in  inahes  and 
tenths. 

Within  the  scales  of  shot  and  bore  diameters  on  the 
circular  part  of  A,  are  divisions  marktA  pounders :  the 
inner  figures  4f  1t*  3f  sii  8>  12,  18,  26,  36,  corre^ 
spend  to  the  longest  lines  ^  and  the  figures,  i,  2,  4,  6, 

9,  16,  24,  32,  42,  to  the  short  strokes.  When  the  bore 
of  a  gun  is  taken  between  the  points  of  the  callipers, 
the  bevil  edge  F  will  either  cut  or  be  near  one  of  these 
divisions,  and  show  the  weight  of  iron  shot  proper  for 
that  gun. 

On  the  upper  half  of  the  Circular  head  of  the  face  A 
are  three  concentric  scales  of  degrees  j  the  outer  scale 
consisting  of  1 80  degrees  numbered  from  right  to  left, 

10,  20,  oie.  the  middle  numbered  the  contrary  way, 
and  the  outer  scale  beginning  at  the  middle^  with  o, 
and  numbered  on  each  side  to  90  degrees.  These 
scales  serve  to  tkke  the  quantity  of  an  angle,  either 
entering  or  salient.  For  an  entering  or  internal  angle, 
apply  the  legs  of  the  callipers  so  that  its  outward  edges 
coincide  with  the  legs  of  the  given  angle,  the  degree 
cut  by  the  bevil  edge  F  in  the  outer  scale  shows  the 
measure  of  the  angle  sought :  for  a  salient  or  external 
angle,  slip  the  legs  of  the  callipers  across  each  other, 
so  that  their  outward  edges  may  coincide  with  the 
legs  forming  the  angle,  and  the  degree  marked  on  the 
middle  scale  by  tlie  bevil  edge  £  will  show  the  measure 
of  the  angle  required.  The  inner  scale  will  serve  to 
determine  the  elevation  of  cannon  and  mortars,  or  of 
any  oblique  plane.  Ijot  one  end  of  a  thread  be  fixed 
into  the  notch  on  the  plate  B,  and  any  weight  tied  to 
the  other  end  :  apply  the  straight  side  of  the  plate  A 
to  the  side  of  the  body  whose  inclination  is  sought  j 
hold  it  in  ibis  position,  and  move  the  plate  B,  till  the 
thread  fislhi  npon  the  line  near  the  centre  marked  perp* 
Then  will  the  bevil  edge  F  cut  the  degrees  on  the  in- 
aer  scale^  shoWlng  the  indinatioo  of  that  body  to  the 
horizon^ 
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On  tlie  faoe  C  near  the  point  of  the  callipers  is  a   CaHber. 
tittle  table  showing  the  proportion  of  troy  and  avoirdu- 
pois-weigirts,  by  which  one  kind  of  weight  may  be  easi^ 
]y  reduced  into  another. 

Near  the  extreme  of  the  face  D  of  the  callipers  are 
two  tables  showing  the  proportion  between  the  pounds 
weight  of  London  and  Paris,  and  also  between  the 
lengths  of  the  foot  measore  of  England  and  France. 

Near  the  extreme  on  the  face  A  is  a  table  contain* 
ing  four  rnles  ef  the  circle  aifd  sphere ;  and  geometri- 
cal figures  with  numbers  annexed  to  them :  the  first  is 
a  circle  including  the  proportion  in  round  numbers  of 
Ihe  diameter  to  its  ciroomference  j  the  second  is  a 
circle,  inscribed  in  a  sqaare,  and  a  square  within  that 
circle,  and  another  circle  in  the  inner  square :  the  nnm- 
bers  28,  22,  above  this  figure,  exhibit  the  proportion  ef 
the  outward  square  to  the  area  of  the  inscribed  circle : 
and  the  numbers  14,  ii,  below  it,  show  the  proportion 
between  the  area  of  the  inscribed  square  and  the 
area  of  its  inscribed  circle.  The  third  is  a  cube  in* 
scribed  in  a  sphere ;  and  the  number  89^  shows  that 
a  cube  of  iron,  inscribed  in  a  sphere  of  12  inches  in 
diameter,  weighs  89^1b.  The  fourth  is  a  sphere  in  a 
cube,  and  the  number  243  expresses  the  weight  in 
pounds,  of  a  sphere  inscribed  in  a  cube  whose  side  is  la 
inches :  the  fifUi  represents  a  cylinder  and  cone  of  one 
foot  diameter  and  height :  the  number  in  the  cylinder 
shows,  that  an  iron  cylinder  of  that  diameter  and 
height  weighs  364.51b.  and  the  number  121.5  in  the 
eone  expresses  the  weight  of  a  oene,  the  diameter  of 
whose  base  is  1 2  inches,  and  of  the  same  height :  the 
sixth  figure  shows  that  an  iron  cube,  whose  side  is  1 2 
inches,  weighs  4641b.  and  thit  a  square  pyramid  of 
iron,  vrhose  base  is  a  square  foot,  and  height  1 2  inches, 
weighs  I54ylb.  The  numbers  which  have  been  b^ 
therto  fixed  to  the  four  last  figures  were  not  strictly 
troe^  and  therefore  they  have  been  corrected  in  the 
figure  here  referred  toj  and  by  these  the  figures  en 
any  instrument  of  this  kind  should  be  corrected  like- 
wise. 

On  the  leg  B  of  the  callipers,  is  a  table  showing  llie 
weights  of  a  cubic  inch  or  foot  of  various  bodies  in 
pounds  avoirdupois. 

On  the  face  D  of  the  circular  bead  of  the  oalKpers 
is  a  table  contained  between  five  concentric  segments 
of  rings :  the  inner  one  marked  Grnis  shows  the  natnie 
of  the  gou,  or  the  weight  of  ball  it  carries  ^  the  two> 
next  rings  contain  tbe  qoantity  of  powder  used  for 
proof  and  service  to  brass  guns,  and  the  two  outermost 
rings  show  the  quantity  for  proof  and  service  in  iron 
cannon. 

On  the  face  A  is  a  table  exhibiting  tbe  method  of 
computing  the  mmiber  of  shot  or  sheils  in  a  triangular, 
square,  or  rectangular  pile.  Near  this  is  placed  a 
table  containing  the  principal  rules  relative  to  ihofiUl 
rf bodies^  expressed  in  analgebraro  manner;  nearer tite 
centre  we  have  another  table  of  rules  for  raising  water, 
calculated  on  tbe  supposition,  that  one  horse  m  equal 
in  this  kind  of  labour  to  five  men,  and  that  one  man 
will  raise  a  hogshead  of  water  to  eight  feet  of  height  in 
one  minute,  and  work  at  that  rate  for  some  hornet. 
N.  B.  Hogsheads  are  reckoned  at  60  gallons. 

Some  of  the  leading  principles  in  gunnery,  rekting 
to  shooiing  in  oannon  and  mortars^  are  exproised  on  the 
lace  B  of  the  callipers.    Besides  the  articles  already 
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are  Iai4  down  on  this  iostrumsnt :  thus  the  line  of 
ioclies  is  placed  on  the  edge  of  the  callipers^  or  oo  the 
straight  borders  of  the  faces  C,  D ;  the  logarithmic 
scales  of  oumbers,  sioes,  versed  sines,  and  tangents,  are 
placed  along  these  faces  near  the  straight  edges :  the 
line  of  lines  is  placed  on  the  same  faces  in  an  angular 
position,  and  marked  Ltn»  The  lines  of  planes  or  sa« 
perfices  are  also  exhibited  on  the  faces  C  and  D,  tend- 
ing towards  the  centre,  and  marked  Pitm,  Finally, 
The  lines  of  solids  are  laid  on  the  same  faces  tending 
towards  the  centre,  and  distinguished  by  Sol, 

C ALICOULAN,  or  Quiixok,  a  town  of  Asia,  in 
the  East  Indies,  on  the  coast  of  Malabar,  and  in  the 
peninsula  on  this  side  the  Ganges,  where  the  Dutch 
have  a  factory.    T,.  Long.  75.  31.  N.  Lat.  9.  5. 

CALICUT,  a  kingdom  of  India,  on  this  side  the 
Ganges,  upon  the  coast  of  Malabar.  It  is  about  63 
miles  long,  and  as  much  broad.  It  has  many  woods, 
rivers,  and  marshes,  and  is  very  populous  }  but  does 
not  produce  much  com,  abundance  of  rice  being  im- 
ported from  Canara.  The  land  along  the  sea«coast  is 
low  and  sandy,  and  produces  a  number  of  cpcoa  trees. 
The  higher  grounds  produce  pepper  and  cardamoms 
of  a  very  good  quality.  They  have  likewise  timber  for 
boildinir,  white  and  yellow  sanders,  cassia  lignea, 
cassi»  fistula,  nux  vomica,  and  coccolus  indicus.  The 
woods  abound  with  parrots  and  monkeys,  as  well  as 
different  kinds  of  game.  They  have  also  plenty  of 
fish,  several  sorts  of  medicinal  drugs,  and  their  nuuin- 
tains  prodace  iron.  The  9amorin^  or  king,  of  Calicut, 
was  ence  master  of  all  the  coast  of  Malabar  \  but  at 
his  death,  he  left  it  by  will  among  four  of  bis  nephews* 
He  who  governs  Calient  has  a  palace  of  stone,  and 
there  is  some  appearance  of  grandeur  about  his  court. 
He  carries  on  a  considerable  trade,  which  makes  the 
people  of  Calicut  richer  than  their  neighbours.  In 
former  times  thry  had  several  strange  customs,  some 
of  which  are  stUl  kept  up  \  particularly  the  SHmorin's 
wife  most  be  first  enjoyed  by  the  high  priest,  who  may 
have  her  three  nights  if  he  pleases.  The  nobles  per* 
mii  the  other  priests  to  take  the  same  liberty,  but  the 
iower  people  cannot  have  that  honour.  A  woman  may 
nanry  a  number  of  husbands  \  each  of  whom  has  bar 
ten  days  or  more,  by  turns,  as  they  agree  among  them- 
selves} and  provide  her  all  things  necessary  during 
that  time.  When  she  proves  with  child  she  names 
the  father  \  who,  after  the  child  is  weaned,  takes  care 
of  its  education.  These  people  have  no  pens,  ink,  or 
paper }  but  write  with  a  bodkin  on  flags  that  grow 
by  the  sides  of  the  rivers.  By  this  means  the  letteis 
are  in  some  sense  engraved  ^  and  so  tough  are  the 
flagt|  that  they  will  last  for  a  great  number  of  years. 
This  was  the  first  hind  discovered  by  the  Portuguese 
in  1498. 

CiUacUT,  a  town  of  Asia,  in  the  kingdom  of  that 
nnme  on  the  coast  of  Malabltf.  It  contains  a  great 
aomher  of  mema  low  houses,  each  of  which  has  a  garden* 
The  Bnglisfa  hud  a  factory  here,  but  it  is  removed  to 
Telliekefy.    E.  Long.  76.  4.  N.  Lat.  xi.  21. 

CALID£  PLAVzae  (from  cahr^  heat)  ;  plants  that 
are  natives  of  warn  climates.  Such  are  tbose  of  the 
£ast  ladies,  fiopth  Aoierica,  Eggrpt,  and  the  Canary 
isfaiods,  The^e  plenta,  aa^p  Lian«rii«9  will  be^r  a  de- 
fliae  of  Jm&  wUch  i»  aa  40  cm  a  scale  in  which  the 


freezing  point  is  0,  and  100  the  heat  of  boiling  water. 
In  the  loth  degree  of  cold  they  cease  to  grow,  lose 
their  leaves,  become  barren,  are  suffocated,  and  pe- 
rish. 

CALIDUCT,  in  antiquity,  a  kind  of  pipes  or  ca« 
nal  disposed  along  the  walls  of  houses  or  apartments, 
used  by  the  ancients  for  conveying  heat  to  several  re- 
mote parts  of  the  house  from  one  common  furnace. 

CALIFORNIA,  the  most  northerly  of  all  the  Spa- 
nish dominions  on  the  continent  of  America,  is  some« 
times  distinguished  by  the  name  of  New  Albion^  and 
the  Isliu  Carrabiras :  but  the  most  ancient  appellation 
is  California  ;  a  word  probably  owing  to  some  accident, 
or  to  some  words  spoken  by  the  Indians  and  misunder- 
stood by  the  Spaniards.  For  a  long  time  California 
was  thonght  to  be  an  island ;  but  Father  Caino,  a  Ge- 
man  Jesuit,  discovered  it  to  be  a  peninusla  joining  to  the 
coast  of  New  Mexico  and  the  southern  parts  of  Ame- 
rica. The  peninsula  extends  from  Cape  St  Sebastian, 
lying  in  north  latitude  43. 30.  to  Cape  St  Lucar,  which 
lies  in  north  latitude  22.  32.  It  is  divided  from  New 
Mexico  by  the  gulf,  or  as  some  call  it  the  lake^  of 
California,  or  VcrmUion  sea^  on  the  east  j  on  the  north, 
by  that  part  of  the  continent  of  North  America  which 
is  least  known  ^  and  on  the  west  and  south,  by  the 
Pacific  ocean  or  great  South  sea.  The  coasts,  espe- 
cially towards  the  Vermilion,  sea,  are  covered  with 
inhabited  islands,  on  some  of  which  the  Jesuits  have 
established  settlements,  such  as  St  Clement,  Paxaros, 
St  Anne,  Cedars  (so  called  from  the  great  number  of 
these  trees  it  produces),  St  Joseph,  and  a  multitude  of 
others.  But  the  islands  best  known  are  three  lying  off 
Cape  St  Lucar  towards  the  Mexican  coast.  These  are 
called  Les  Tres  Marias^  *'  the  three  Maries.^*  They 
are  small,  but  have  good  wood  and  water,  salt  pits,  and 
abundance  of  game  ;  therefore  the  English  and  French 
pirates  have  sometimes  wintered  there,  when  bound  on 
cruises  in  the  South  seas. 

As  California  lies  altogether  within  the  temperate 
zone,  the  natives  are  neither  chilled  with  cold  nor 
scorched  with  heat  ^  and  indeed  the  improvements  in 
agricnkqre  made  by  the  Jesuits  afford  strong  proofs 
of  the  excellency  of  the  climate.  In  some  places  the  air 
is  extremely  hot  and  dry  ^  and  the  earth  wild,  rugged, 
and  barren.  In  a  country  stretching  about  800  miles  in 
length,  there  must  he  considerable  variations  of  soil  and 
climate ;  and  indeed  we  find,  from  good  authority,  that 
California  produces  some  of  the  most  beautiful  lawuF, 
9S  well  as  many  of  the  most  inhospitable  deserts,  in  the 
universe.  Upon  the  whole,  although  California  is  ra- 
ther rough  and  craggy,  we  are  assured  by  the  Jesuit 
Vinegas,  and  other  good  writers,  that  with  due  culture 
it  furnishes  every  necesasary  and  conveniency  of  life  \ 
and  that,  even  where  the  atmosphere  is  hottest,  vapours 
rising  from  the  sea,  and  dispersed  by  pleasant  breezes, 
jender  it  of  a  moderate  temperature. 

The  peninsula  of  California  is  now  stocked  with  all 
sorts  of  domestic  aninials  known  in  Spain  and  Mexico. 
Horses,  mules,  asses,  oxen,  sheep,  hogs,  goats,  and  all 
other  quadrupeds  imported,  thrive  and  increase  in  this 
.country.  Among  the  native  animals  is  a  species  of  deer 
of  the  size  of  a  young  heifer,  and  greatly  resembling  it 
in  shape  ;  the.  head  is  like  that  of  a  deer,  and  the  horns 
thick  and  crooked  like  those  of  a  ram.  The  hoof  of  the 
animal  is  large,  round,  and  cloven,  the  skin  spotted,  but 
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Cu1ir«irnitt.  tk&  bair  ihiDqer^  and  the  tail,  sharper  than  those  of  a 
deer.  Its  flesh  is  greatly  esteemed.  There  is  another 
aai^iuil  pec^oJiar  to  this  country,  Urger  and  more  bulky 
thai)  a  «h«€ip,  but  jyfreatly  resembling  it  in  Bgure,  and, 
like  it,  covered  with  a  hue  black  or  white  wool.  The 
lle«$h  of  this  auimal  is  nourishing  and  delicious;  and, 
happily  for  the  natives,  it  is  so  abundant,  that  nothing 
mo^'v  is  required  ihan  the  tiouble  of  hunting,  as  these 
ni^lniaU  wander  about  in  droves  in  the  forests  and  on 
the  moontaina.  Father  Torquemado  describes  a  crea- 
ture, which  be  culls  k  species  of  large  bear^  something 
hke  a  bufiklo,  of  the  size  of  3  steer,  and  nearly  of  the 
figure  of  a  stag.  Its  hair  is  a  quarter  of  a  yard  in 
length,  its  neck  long  and  awkward,  and  on  its  forehead 
are  horns  branched  like  those  of  a  stag.  The  tail  is  a 
yard  io  length,  and  half  a  yard  in  breadth  \  and  the 
hoofs  cloven  like  those  of  an  ox.  With  regard  to 
birds  we  have  but  an  imperfect  acconnt  \  only,  in  ge- 
neral, Father  Yinegas  tells  us  that  the  coast  is  plen- 
tifully stored  with  peacocks,  bustards,  geese,  cranes, 
and  rnos^t  of  the  birds  common  in  other  parts  of  the 
world.  The  quantity  of  fish  which  resort  to  these 
coasts  is  incredible.  Salmon,  turbot,  barbel,  skate, 
mackerel,' &c.  are  caught  here  with  very  little  trou- 
ble s  together  wi^h  pearl  oysters,  common  oysters, 
Jobsters,  and  a  variety  of  exquisite  shell  fish.  Plen- 
ty of  turtle  are  also  caught  on  the  coasts.  On  the 
South  sea  coasts  are  some  shell  fish  peculiar  to  it,  and 
perhaps  the  most  beautiful  in  the  world ;  their  lustre 
surpassing  that  of  the  finest  pearl,  and  darting  their 
rays  through  a  transparent  varnish  of  an  elegant  vivid 
blue,  li^e  the  lapis  lazuli.  The  fame  of  California 
for  pearjs  soon  drew  forth  great  numbers  of  adventur- 
ers, who  searched  every  part  of  the  gulf,  anc^  are  still 
employed  in  that  work,  notwithstanding  fashion  has 
greatly  dimiqished  the  value  of  this  elegant  natural  ^ro* 
ductioa.  Father  Torquemado  observes  that  the  sea  of 
California  aifprds  very  rich  pearl  fisheries  \  and  that  the 
hnsUaSy  OF  beds  of  oysters,  may  be  seen  in  three  or  four 
fathom  wateri  alcDost  as  plain  as  if  they  were  on  the 
surface. 

Tlie  extremity  of  the  peamsula  towards  Cape  St 
Lucar  is  more  level,  temperate,  and  fertile,  than  the 
other  parts,  and  consequently  more  woody.  In  the 
more  distant  parts,  even  to  the^  fiirthest  missions  on 
tiie  east  coast,  no  large  timber  hath  yet  been  disco- 
vered. A  species  of  oianna  is  foand  in  this  country, 
whicbi  aooOirding  to  the  accounts  of  the  Jesuits,  has  all 
the  sweetness  of  refined  sugar,  without  its  whiteness. 
The  natives  firmly  believe  that  this  juice  drops  from 
beaven.  , 

Hie  CaUfomiaos  aie  well  made,  and  very  strone. 
They  are  extremely  pttSiUAnimous^  inconstant,  stupid, 
and  'eve»  iQSttislble,  and  seem  extremely  deserving  of 
the  cbaraeter  given 'to  the  Indians  in  general,  under 
iKe  artMe  AMi;itiCA.  Before  tlie  Europeans  pene- 
tratted  into  CalUoroia^  the  n^^tives  had  no  form  of  reli- 
•gt«i«.'Ttie  missionaries  indeed  tell  us  many  tabs  coor 
cevoing  tbcm^  b«t  they  so  evidently  bear  the  marks  of 
^orgnry,  4s  not  to^Jbe  wprth  repeating.  Each  nation  was 
theft  an  (Msovhfage  of  several  cottages  more  or  less  nn- 
iberodi^  vtkat  mreii^l-Att  matoally  confederated  by  alli- 
ances, but  without  any  chief.  Thev  were  straQgers 
•even  t^  GKat  ob«4«eiiC^  No  kind  of  dress  was  osed  by 
lhs:inpn;|  bnt'tbe  women  made  use  of  some  coveringSi^ 
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and  were  even  fond  t>f  omaimetttiffg  themselves  with  Califonia. 
pearls,  and  such  other  trinkets'  as  the  cbuntry  afforded. 
\Vhat  most  displayed  their  ingenuity  was  the  con- 
struction of  their  fishing  nets,  whieh  are  'said  by  the 
Jesuits  to  have  even  exceeded  in  goodness  those  made 
in  Europe.  They  were  made  by  the  women,  of  a 
coarse  kind  of  flax  procured  from  some  plants  wbicb 
grow  there.  Their  houses  were  built  of  branches  and 
leaves  of  trees  \  nay,  many  of  tlieni  were  only  enclo- 
sures of  earth  and  stone,  raised  half  a  yard  high,  with« 
out  any  covering ;  and  even  these  were  so  small,  that 
they  could  not  stretch  themselves  at  length  in  thenx. 
In  winter  they  dwelt  under  ground,  in  caves  either 
natural  or  artificial. 

In  1526  Ferdinand  Cortez  having  reduced  and  set- 
tled Mexico,  attempted  the  conquest  of  Califisrnia ;  but 
was  obliged  to  return,  without  even  taking  a  survey 
of  the  country,  a  report  of  his  death  having  disposed 
the  Mexicans  to  a  general  insurrection.  Some  other 
attempts  were  made  by  the  officers  of  Cortez,  but  these 
were  also  unsuccessful ;  and  this  valuable  coast  was 
long  neglected  by  the  Spaniards,  who,  to  this  day, 
have  but  one  settlement  upon  if.  In  1595  a  galleon 
was  sent  to  make  discoveries  on  the  Califomiao  shore ; 
but  the  vessel  was  unfortunately  lost.  Seven  years 
after,  the  Count  de  Monteroy,  then  viceroy  of  New 
Spain,  sent  Sebastian  fiiscayno  on  the  same  design  with^ 
two  ships  and  a  tender;  but  he  made  no  discovery  of 
importance.  In  1684  the  Marquis  de  Laguna,  also 
viceroy  of  New  Spain,  dispatched  two  ships  with  a 
tender  to  make  discoveries  on  the  lake  df  Califoroia. 
He  returned  with  an  indifferent  aecount,  but  was 
among  the  first  who  asserted  that  California  was  not 
an  island  \  which  was  afterwards  confirmed  by  Father 
Caino,  as  already  related.  In  1697,  the  Spaniards 
being  discouraged  by  their  losses  and  disappointments, 
the  Jesuits  solicited  and  obtained  permission  to  nnder-^ 
take  the  conquest  of  California.  They  arrived  among 
the  savages  with  curiosities  that  might  amuse  them, 
corn  for  their  food,  and  clothes  for  which  they  could 
not  but  perceive  the  necessity.  The  hatred  these 
people  bore  the  Spanish  name  could  not  support  itself 
against  these  demonstrations  of  benevolence.  They 
testified  their  acknowledgments  as  much  as  their  want 
of  sensibility  and  their  inconstancy  would  permit  them. 
These  faults  were  partly  overcome  by  the  religious  in- 
stitutors,  who  pursued  their  project  with  a  degree  of 
warmth  aud  resolution  peculiar  to  the  society.  They 
made  themselves  carpenters,  masons,  weavers,  and-has- 
l>andmen  \  and  by  these  means  succeeded  in  imparting 
knowledge,  and  iu  some  measure  a  taste  for  the  useful 
arts,  to  this  savage  people,  who  have  been  all  succes- 
sively formed  into  one  body.  In  1745  they  composed 
45  villages,  separated  from  each  other  by  the  barren- 
ness of  the  soil  and  the  want  of  water.  The  inbabitanrs 
of  these  small  villages  subsist  prinerpally  on  com  and 
pulse,  which  they  cultivate  $  aud  on  the  frnits  and 
domestic  animals  of  Europe,  the  breeding  *t>f  which 
last  is  an  object  of  continual  attenhon.  The  Indians 
have  each  their  field,  and  the  property  of  what  they 
reap}  but  such  is  their  want  of  foresight^  that  tbejf 
would  squander  in  a  day  what  thejr  bad  gatheivd,  if 
the  missionary  did  not  take  upon  brmself  to  distribute 
it  to  them  as  they  stand  in  need  of  it.  Tfaey  manu- 
ftctiire  some  coarse  sinfis^  aad  tlic  necassMss  tbey  «re 
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Calilbiiiui  i>*  ^mini  of  are  puxckased  with  peftr1«,  and  with  wine 
I         nearljr  zesembling  that  of  Madeira,  which  they  sell  to 

€alignU>  t||0  Meaicans  and  to  the  galkroas,  and  which  expert* 
eace  hach  shown  the  necessity  of  prohibiting  in  Cali- 
foroia.  A  few  laws,  which  are  Tery  simple,  are  sniB- 
cieol  to  regalale  this  rising  state.  In  order  to  enforce 
them,  the  missiooary  chooses  the  most  intelligent  per* 
'SOD  of  the  village ;  who  is  empowe^d  to  whip  and  im- 
prisoQ  $  the  only  punishments  of  which  they  have  any 
knowledge.  In  all  California  there  are  only  two  gar- 
risons, each  consisting  of  30  men,  and  a  soldier  with 
every  missionary.  These  troops  were  chosen  by  the 
legislfitors,  tboogh  they  are  paid  by  the  government* 
Were  the  court  of  Madrid  to  push  their  interest  with 
half  the  zeal  of  the  Jesuits,  California  might  become 
one  of  the  most  valuable  of  their  acquisitions,  on  ac- 
count of  the  pearls  and  other  valuable  articles  of  com- 
merce which  the  country  contains.  At  present  the 
little  Spanish  town  near  Cape  St  Lucar  is  made  use  of 
for  no  other  purpose  than  as  a  place  of  refreshment  for 
the  Manilla  ships,  and  the  bead  residence  of  the  mis- 
sionaries. 

C  ALIGA,  in  Roman  antiquity,  was  the  proper  sol- 
dier*8  shoe,  made  in  the  sandal  fashion,  without  upper 
leather  to  cover  the  superior  part  of  the  foot,  though 
otherwise  reaching  to  the  middle  of  the  leg,  and  fasten- 
ed  with  thongs.  The  sole  of  the  caliga  was  of  wood, 
like  the  sabot  of  the  French  peasants,  and  its  bottom 
stock  full  of  nails }  which  clavi  are  supposed  to  have 
been  very  long  in  the  shoes  of  the  scouts  and  sentinels ; 
whence  these  were  called  by  way  of  distinction,  caliga 
ipecuiatori^e ;  as  if,  by  mounting  the  wearer  to  a  higher 
pitch,  they  gave  a  greater  advantage  to  the  sight : 
though  others  will  have  the  caligte  tpeculatorut  to  have 
been  made  soft  and  woolly,  to  prevent  their  making  a 
noise.  From  these  caligtE  it  was  that  the  emperor 
Caligula  took  hi^  name,  as  having  been  born  in  the 
army,  and  afterwards  bred  up  in  the  habit  of  a  common 
soldier. 

According  to  Du  Cange,  a  sort  of  caliga  was  also 
worn  by  monks  and  bishops,  when  they  celebrated  mass 
pontifically. 

CALICATI,  an  appellation  given  by  some  ancient 
writers  to  the  common  soldiers  in  the  Roman  armies, 
by  reason  of  the  caliga  which  they  wore.  The  caliga 
was  the  badge  or  symbol  of  a  soldier  j  whence  to  take 
away  the  caliga  and  belt,  imported  a  dismtssiog  or 
cashiering. 

CALIGO,  or  Caligaxio,  in  Medicine^  an  opacity, 
er  doodineas  of  the  anterior  surface  of  the  crystal- 
line  lens  of  the  eye,  causing  a  dimness  or  suffusion  of 
sight. 

CALIGULA,  the  Roman  emperor  and  tyrant, 
A«  D.  37,  began  his  reign  with  every  promising  ap- 
pearance of  becoming  the  real  father  of  his  people  ; 
but  at  the  end  of  eight  months  he  was  seized  ivtth  a 
fever,  which  it  is  thought  left  a  frenzy  on  his  mind  : 
•forhiailispoaition  totally  changed,  and  he  committed 
the  oioet  atrocious  acts  of  impiety,  cruelty,  and  folly  ; 
soch  as  proclaiming  his  horse  consul,  feeding  it  at  bis 
table»  introducing  it  to  the  temple  in  the  vestments  of 
the  priests  of  Jupiter,  &c.  and  causing  sacrifices  to  be 
offetedl  to  himself,  his  wife,  and  the  horse.  After  hav- 
.ing  murdered  many  of  his  subjects  with  his  own  hand^ 
<«Bd  oaosed  others  to  be  put  to  death  without  any  jost 
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cause,  he  was  assassinated  by  a  tribune  of  the  people    Cali^uls 
as  he  came  out  of  the  amphitheatre,  A.  D.  41,  in  th^ 
29th  year  of  his  age,  aud  4th  of  his  reign* 

CALIN,  a  compound  metal,  whereof  the  Chinese 
make  tea  canisters,  and  the  like*  The  ingredients  seem 
to  be  lead  and  tin. 

CALIPH,  or  Khalif,  the  supreme  ecclesiastical 
dignity  among  the  Saracens  :  or,  as  it  is  otherwise  de- 
fined, sovereign  dignity  among  the  Mahometans,  vest- 
ed with  absolute  authority  in  all  matters  relating  both 
to  religion  and  policy.  In  the  Arabic  it  signifies  nrc- 
ccssor  or  vicar  ;  the  ^caliphs  bearing  the  same  relation 
to  Mahomet  that  the  popes  pretend  they  do  to  Jesos 
Christ  or  St  Peter.  It  is  at  this  day  one  of  the  Grand 
Signior^s  titles,  as  successor  of  Mahomet  j  and  of  the 
Sophi  of  Persia,  as  successor  of  Ali.  One  of  the  chief 
functions  of  the  caliph,  in  quality  of  imam  or  chief 
priest  of  Mussulmanism,  was  to  begin  the  public  pray- 
ers every  Friday  in  the  chief  mosque,  and  to  deliver 
the  khothbak  or  sermon.  In  after  times,  they  had  as- 
sistants for  this  latter  office  \  but  the  former  the  caliphs 
always  performed  in  person*  The  caliph  was  also  obli- 
ged to  lead  the  pilgrims  to  Mecca  in  person,  and  to 
march  at  the  head  of  the  armies  of  his  empire.  He 
granted  investiture  to  princes  j  and  sent  swords^  stand*> 
ards,  gowns,  and  the  like,  as  presents  to  princes  of  the 
Mahometan  religion  \  who,  though  they  had  thrown  off 
the  yoke  of  the  caliphate,  nevertheless  held  of  it  as  vas- 
sals. The  caliphs  usually  went  to  the  mosque  mounted 
on  mules  ;  and  the  sultans  Selgiucides,  though  masters 
of  Bagdad,  held  their  stirrups,  and  led  their  mule  by 
the  bridle  some  distance  on  foot,  till  such  time  as  the 
caliph  gave  them  the  sign  to  mount  on  horseback.  At 
one  of  the  windoirs  of  the  caliph's  palace  there  always 
hung  a  piece  of  black  velvet  20  cubits  long,  which 
reached  to  the  ground,  and  was  called  the  caiipk's 
sleeve :  whicb  the  grandees  of  his  court  never  fail<Ml  to 
kiss  every  day,  with  great  respect.  After  the  dcstroe- 
tion  of  the  caliphate  by  Hulaku,  the  Mahometan  princes 
appoioted  a  particular  officer,  id  their  respective  domi- 
nions, who  sustains  the  sacred  anthority  of  caliph.  In 
Turkey,  he  goes  under  the  denomination  of  tm^ti^  and 
in  Persia  under  that  of  sadns. 

CALIPHATE,  the  office  or  dignity  of  Caliph : 
See  the  preceding  aiticle.  The  'successions  of  caliphs 
coiitinuftd  from  the  death  of  MabtHnet  till  the  655th 
year  of  the  Hegira^  when  the  city  of  Bagdad  was  taken 
by  the  Tai-tars.  After  this,  however,  there  were  per-^ 
sons  who  claimed  the  caliphate,  as  pretending  to  be  of 
the  family  of  the  Abassides,  and  to  whom  the  eoltaus 
of  Egypt  rendered  great  honours  at  Cairo,  as-  the  true 
successors  of  Alahomet:  but  this  honour  was  merely 
titular,  and  the  rights  allowed  them  only  in  matters, 
relating  to  religion  \  and  though  they  bore  the  sove- 
reign title  of  caliphs^  they  were  nevertheless  snbjeots 
and  dependents  of  the  sultans.  In  the  year  cf  the  He- 
gira  361,  a  kind  of  caliphate  was  erected  by  the  Fa- 
temites  in  Africa,  and  lasted  till  it  was  suppfesaed- by 
Saladin.  Historians  also  speak  of  a  third  caliphate  in 
Yemen  or  Arabia  Feliz,  erected  byoome  princeaof  the 
family  of  the  Johites.  The  empetfors  «f  Morocco  as- 
sume the  title  of  grand  ckerih  /  and  pretend  to  be  the 
true  caliphs,  or  sacoeBSors  di  IdUiimiet,  tboogh  under 
another  name.  *  ^  ''• 

CALIPPIO  UKloi>9  in  (SirMioAgy,  a  sariaa  of 
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Calipple  Mvenfty^six  yean,  perpetually  recurring}  wbich  elapsed, 
penod  the  middle  of  the  new  and  full  moons,  as  its  inventor 
Caltppus,  an  Athenian,  imagined,  retaro  to  the  same 
day  of  the  solar  year.  Meton,  a  hundred  years  be- 
Ibre,  had  invented  the  period,  or  cycle,  of  nineteen 
years  ^  assuming  the  quantity  of  the  solar  year  ^S^d*  ■ 
6A.  18'  56^'  50*  41^  34':  and  the  lunar  month,  2^(L 
izh,  4S'  47"  2^  4^^  3^  •  ^^^  Calippos,  considering 
■that  the  Metonic  qnantity  of  the  solar  year  was  not 
exact,  multiplied  Meton^s  period  by  4,  and  thence 
afose  a  period  of  76  years,  called  the  Caiqipicm  The 
Calippio  period,  therefore,  contains  27,759  days :  and 
aince  the  lunar  cycle  contains  235  lunations,  and  the 
Co^ppic  period  is  quadruple  of  this,  it  contains  940 
lunations*  Thia  period  began  in  the  third  year  of 
the  XX  2th  Olympiad,  or  the  4384th  td  the  Julian 
period.  It  is  demonstrated,  however,  that  the  Calip- 
jiic  period  itself  is  not  accurate }  that  it  does  not  bring 
-the  new  and  full  moons  precisely  to  their  places }  8A* 
5'  52".  60'",  being  the  exicess  of  940  lonations,  above 
76  solar  years ;  but  brings  them  too  late,  by  a  whole 
day  in  225  years. 

CAUSTA,  in  fabulous  history,  the  daughter  of 
Lycaon  king  of  Arcadia,  and  one  of  the  nymphs  of 
Diana.  Being  beloved  by  Jopiter,  that  god  assumed 
the  form  of  the  goddess  of  chastity,  by  which  means 
Jhe  debauched  her :  but  her  disgrace  being  revealed,  as 
she  was  bathing  with  her  patroness,  the  incensed  deity 
turned  her  and  the  son  with  which  she  was  pregnant 
into  bears  }  when  Jupiter,  in  compassion  to  her  suffer- 
ings, took  them  up  into  the  heavens,  and  made  them 
the  constellations  Ursa  Major  and  Ursa  Minor* 

CALIX.    See  Caltx. 

CALIXTINS,  a  name  given  to  those,  among  the 
liUtherans,  who  follow  the  sentiments  of  George  C»- 
lixtus,  a  celebrated  divine,  and  professor  at  Helmstadi 
in  the  duchy  of  Brunswick,  who  died  in  1656  :  he  op- 
|Msed  the  opinion  of  St  Augustin,  on  predestination, 
grace,  and  free  will,  and  endeavoured  to  form  an  union 
among  the  various  members  of  the  Romish,  Lutheran, 
and  reCiirmed  churches ;  or  rather,  to  join  them  in  the 
bonds  of  motual  ibrbearanoe  and  charity. 

Calixtiks  also  denote  a  sect  in  Bohemia,  derived 
fvom  the  Hossites,  about  the  middle  of  the  xjth  cen- 
tury, who  asserted  the  use  of  the  cup  as  essential  to  the 
encharist.  And  hence  their  name^  which  is  formed 
from  the  Latin  cafyx^  a  cup. 

The  Calixtins  are  not  ranked  by  Romanists  in  the 
Jist  of  heretics,  since  in  the  main  they  still  adhered  to 
the  doctrine  of  Rome*  The  reformation  they  aimed 
At  terminated  in  the  four  following  articles,  i.  Li  re- 
storing the  cup  to  the  laity.  2*  In  subjecting  the  cri- 
.minal  clerks  to  the  punishment  of  the  civil  magistrate. 
^.  In  stripping  the  clergy  of  their  lands,  lordships,  and 
M  temporal  jorisdietion.  4.  In  granting  liberty  to  all 
capable  priests  to  preach  the  woxd  of  God. 

C ALKA,  a  kingdom  of  TartSkry,  in  Asia,  to  the  east 
of  Siberia. 
CALKING.    See  Cadlrinc. 
CALKINS,  the  proounent  parts  at  the  extremities 
>of  a  horse  shoe^  bent  downwards,  and  forged  to  a  sort 
of  poinL 

CaUdns  are  iqit  to  make  hoeaea  trip :  they  also  00- 


be  pared  a  little  low,  they  do  little  damage ;  whereas    Calkiat 
the  great  square  calkins  quite  spoil  the  foot.  U 

Calkins  are  either  single  or  double,  that  is,  at  one .  ^^***' 
end  of  the  shoe,  or  at  both :   these  last  are  deemed  less 
hurtful,  as  the  horses  can  tread  more  even. 

CALL,   among  hunters,   a  lesson  blown  upon  the 
horn,  to  comfort  the  hounds. 

Caix,  an  English  name  for  the  mineral  called  tiing« 
sten  or  wolfram  by  the  Germans. 

Call,  among  sailors,  a  sort  of  whistle  or  pipe,  of 
silver  or  brass,  used  by  the  boatswain  and  bis  mates  to 
summon-  the  sailors  to  their  duty,  and  direct  them  in 
the  different  employments  in  the  ship.  As  the  call  can 
be  sounded  to  various  strains,  each  of  them  is  appro- 
priated  to  some  particular  eiiercise  ^  such  as  hoisting, 
heaving,  lowerinfr,  veering  away,  belaying,  letting  go 
a  tackle,  &c.  The  act  of  winding  this  instrument  is 
called  piping,  which  is  03  attentively  observed  by  saiU 
as  the  beat  of  the  drum  to  march,  retreat,  rally. 


ors 


charge,  &c«  is  obeyed  by  soldiers. 

Call,  among  fowlers,  the  noise  or  cry  of  a  bird, 
especially  to  its  young,  or  to  its  mate  in  coupling 
time.  One  method  of  catching  partridges  is  by  the 
natural  call  of  a  hen  trained  for  the  purpose,  wbich 
drawing  the  cocks  to  her,  they  are  entangled  in  a  net* 
Different  birds  require  different  sorts  of  calls ;  but  they 
are  most  of  them  composed  of  a  pipe  or  reed,  with  a 
little  leathern  bag  or  purse,  somewhat  in  form  of  a 
bellows ;  which,  by  the  motion  given  thereto,  yields  a 
noise  like  that  of  the  species  of  bird  to  be  taken.  The 
call  for  partridges  is  formed  like  a  boat  bored  through, 
and  fitted  with  a  pipe  or  swan's  quill,  &c.  to  be  blown 
with  the  mouth,  to  make  the  noise  of  the  cock  par- 
tridge, which  is  very  differeut  from  the  call  of  the  hen. 
Calls  for  quails,  &c.  are  made  of  a  leathern  purse  ia 
shape  like  a  pear,  stuffed  with  horse  hair,  and  fitted  at 
the  end  with  the  bone  of  a  cat's,  harp's,  or  coney's  leg, 
formed  like  a  flageolet.  They  are  played,  by  squeez- 
ing the  purse  in  the  palm  of  the  hand,  at  the  same 
time  striking  on  the  flageolet  part  with  the  thomb,  to 
counterfeit  the  call  of  the  hen  quail. 

Call  of  the  House,    See  Caixing. 

CALLA,  Wak£-iiobik,  or  EtUopicm  Arum*  See 
BoTAKT  Inde». 

C4LLA  Susungf  a  town  of  Asia,  in  the  island  of 
Bouton  in  the  East  Indies.  It  is  seated  about  a  mile 
from  the  sea,  on  the  top  of  a  small  hill  surrounded  with 
cocoa-nut  trees.     See  BouTON. 

CALLAO,  a  strong  town  of  South  America,  in 
Peru.  It  is  the  port  of  Lima,  from  which  it  is  disi- 
tant  about  five  miles.  The  town  is  built  on  a  low  flait 
point  of  land  on  the  sea  shore.  It  is  fortified  j  but  the 
.fortifications  were  much  damaged  by  the  last  great 
earthquake,  and  have  not  since  been  repaired.  The 
town  is  not  above  nine  or  ten  feet  above  the  level  of 
high  water  mark ;  but  the  tide  does  not  commonly 
rise  or  fail  above  five  feet.  The  streets  a«e  drawn  in  a 
line ;  but  are  full  of  dust,  which  is  very  troubleaDMe. 
In  a  square  near  the  sea  side  are  the  governor's  honae, 
the  viceroy's  palace,  the  parish  churdi,  and  a  battery 
of  three  pieces,  of  cannon.  On  the  north  side  are  the 
warehouses  for  the  merokaodiae  brought  from  Chili, 
Mexico,  and  other  parts  of  Pern.    The  other  cbttDches 


casion  bleymes,  and  ruin  the  back  sinews.  If  fashioned    ,an  built  with  reeds^  and  covered  with  timber  or  day, 
in  form  of  a*htfe^  ear,  asid  the  iwin  of  aJmnse^s Jleel   .but  they  look  tolerably  neat.    There  axe  fiive mnnasta^ 
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ries  Md  un  hodplUl,  AoMgb  fbe  namber  of  flumlies 
does  not  exteei  400*  The  trade  of  Callfto  is  comi* 
derabl^.  FrAM^  Chili  tliey  britig  cordtge,  leatber,  tal* 
Ipwt  dried  fisb«  and  eom  |  from  Cbiloe,  cedar  pkink«| 
ftooHen  adatfafiMitares,  and  carpets ;  from  Pern,  eogars, 
niftet,  brmdyi  iaait«,  oOrdage,  timber  for  shippingi 
eaeao,  tobacco,  and  Melafises }  from  Mexicoi  pitcbi 
tar»  woode  for  dyi^itig)  sulpbuTi  balsam  of  Pern,  both 
white  and  bfofril,  as  well  as  commodities  from  China. 
At  the  port  of  Calko  the  watering  is  easy,  but  the 
wood  is  a  mile  w  two  distant.  Earthquakes  are  very 
ffeqoOiit  in  these  parta,  which  have  done  vast  mischief 
to  Lima  and  CaHao.    W.  Long.  76.  15.  S.  Lat.  la. 

CALLE,  in  Ancwni  Geography^  a  town  of  Hithet 
Spain,  situated  on  an  eoiinence  which  hangs  over  the 
rivet  Darias  }  Whose  port  was  at  the  month  of  the  ri- 
ver.   Now  Porto,  Oporto^  or  Fori  a  Part. 

CALLEN,  a  town  of  Ireland,  in  the  coanty  of 
Kilkenny  and  province  of  Leinster,  about  ten  miles 
soath-west  of  Kilkenny.    W.  Long^  7.  aa.  N.  Lat» 

52.  2$' 

CALLICARPA.    See  Johnsokia. 

CALLICO,  in  commerce,  a  sort  of  cloth  resem- 
bling linens  made  of  cotton.  The  name  is  taken  from 
that  of  Calient,  a  city  on  the  coast  of  Malabar,  being 
the  first  place  at  which  the  Portoguese  landed  when 
they  discovered  the  India  trade;  The  Spaniards  still 
call  It  caUieu. 

Callieoes  are  of  different  kinds,  plain,  printed,  puint* 
ed,  stained,  dyed,  ohintz,  muslins,  and  the  like,  all  in- 
eluded  under  the  genetal  denomination  of  ctdHcoes. 
Some  of  them  are  painted  with  various  flowers  of  dif«> 
ferent  colours ;  others  are  not  stained,  but  have  a  stripe 
of  sold  and  silver  quite  through  the  piece,  and  at  each 
end  is  fixed  a  tissue  of  gold,  silver,  and  silk,  intermix*, 
ed  with  flowers.  The  printing  of  callieoes  was  first  set 
on  fiiot  in  Lotadon  about  the  year  1676. 

CALLICRATE8,  an  ancient  scnlptor,  who  en- 
graved some  of  Homer^s  verses  on  a  grain  of  millet, 
made  an  ivory  chariot  that  might  be  concealed  under 
the  wtog  of  a  fly,  add  an  ant  of  ivory  in  which  all  the 
members  were  distinct :  but  ^lian  justly  blames  him 
for  exerting  his  genius  and  talents  in  things  so  useless, 
and  at  the  same  time  so  difficult.  He  flourished  about 
the  year  47  a  before  Christ. 

CALLIOONUM.    See  Botant  Index. 

CALLIGRAPHUS,  anciently  denoted  a  copyist, 
or  scrivener^  who  transcribed  fair,  and  at  length,  what 
the  notaries  had  taken  down  in  notes  or  minutes.  The 
wird  is  compounded  of  a4iAA«c,  beauty^  and  yf«f #,  I 
vnitt.  The  minutes  of  acts,  &c  were  always  taken  in 
a  kind  of  cypher,  or  short  hand  ;  such  as  the  notes  of 
Tyro  in  Groter :  by  which  means  the  notaries,  as  the 
Iiatins  called  them,  or  the  ^nftMy^aipu  and  r«;^tiy^Ji^M, 
aft  the  Gt^ks  called  them,  were  enabled  to  keep  pace 
with  a  speaker  or  person  who  dictated.  These  notes, 
being  nnderstood  by  few,  wore  copied  over  fair,  and  at 
length,  by  persons  Who  had  a  good  hand,  for  sale,  dbe. 
Umbo  petaons  were  called  caliigropM;  a  name  fSre- 
qoently  met  with  in  the  ancient  writers. 

CALLIGRAPHY,  the  art  of  fair  writing.  Callr- 
crates  is  said  to  have  written  an  elegant  distich  on  a 
aesanfotti  ieed.  Junius  spesks  of  a  person,  as  vtty  tt" 
traordinnryi  who  WMte  the  aposda  ctttd^  and  be^. 


iiing  of  St  John*i  Gospel,  in  the  compass  of  a  fiirthiog.   Gan^gra- 
What  would  he  have  said  of  our  famous  Peter  Bale,      phy 
who  in  1575  wrote  the  Lord^s  prayer,  creed,  ten  com-     ,„'!'|. 
mandraeata,  and  two  short  prayers  in  Latin,  with  his .      ^'*' 
own  name,  motto,  day  of  the  month,  year  of  the  Lord, 
and  reign  of  the  queen,  in  the  compass  of  a  single 
penny,  enchased  in  a  ring  and  bordef  of  gold,  and  co- 
vered with  a  crystal,  all  so  accurately  wrought  as  to  be 
very  legible  P 

CALLIMACHUS,  a  celebrated  architect,  painter, 
and  sculptor,  bom  at  Corinth,  having  seen  by  accident 
a  vessel  about  which  the  plant  called  acantkus  had 
raised  its  leaves,  conceived  the  idea  of  forming  the  Co- 
rinthian capital ;  hence  the  Corinthian  order  of  archi- 
tecture. The  ancients  assure  us,  that  be  worited  in 
marble  with  wonderful  delicacy.  He  flourished  about 
540  B.  C. 

Callimachus,  a  celebrated  Greek  poet,  native  of 
Cyrene  in  Libya,  flourished  under  Ptolemy  Philadel- 
phus  and  Ptolemy  Euergetes,  kings  of  Egypt,  about 
aSo  years  before  Christ.  He  passed,  according  to 
Quintilian,  for  the  prince  of  the  Greek  elegtac  poets. 
His  style  is  elegant,  delicate,  and  nervous.  He  wrote 
a  great  number  of  small  poems,  of  which  we  btve  only 
some  hvmns  and  epigrams  remaining.  CatuHus  has 
.closely  imitated  him,  and  translated  into  Latin  verse 
his  small  poem  on  the  locks  of  Berenice.  Callimachai 
was  also  a  good  grammarian  and  a  learned  critic.  There 
is  an  edition  of  bis  remains,  by  Mes.  le  Fevre,  quarto ; 
and  another  iu  two  volumes  ovo.  with  notes  by  Spati- 
heim,  Grsevius,  Bentley,  &c. 

CALLING  the  House,  in  the  British  Parliament, 
fs  the  calling  over  the  members  names,  every  one  an- 
swering to  his  own,  and  going  ont  of  the  bouse,  iti  the 
order  in  which  he  is  called  :  this  they  do  in  order  to 
discover  whether  there  be  any  person  there  not  returtf- 
ed  by  the  clerk  of  the  crown,  or  if  any  member  be  ab- 
sent without  the  leave  of  the  house. 

CALLINICUS  of  Helfopolis,  inventor  of  a  com- 
position to  burn  in  the  water,  called  the  Greeky  and 
since  Wild-fire^    See  Grecian  Finx, 

CALLlKUS  of  Ephesus,  a  very  ancient  Greek  poet, 
inventor  of  elegiac  verse ;  some  specimens  of  which  are 
to  be  found  in  the  collection  of  Stobeus.  He  flourish- 
ed f bout  776  years  before  Christ. 

CALLI0NYM08,  the  Bragoket.  See  IchTHT-^ 
OLOGT  Index, 

CALLIOPE,  in  the  Pagan  mythology,  the  Muse 
who  presides  over  eloquence  and  heroic  poetry.  Sbo 
was  thus  called  from  the  sweetness  of  her  voice,  and 
was  reckoned  the  first  of  the  nine  sisters.  Her  distin- 
guishing office  was  to  record  the  worthy  actions  of  the 
living ;  and  accordingly  she  is  represented  with  tablets 
in  her  hand. 

CALLIP^DTA,  the  art  of  getting  or  breedio^ 
fine  and  beautiful  children.  We  find  divers  rules  and 
practices  relating  to  this  art,  in  ancient  and  modern 
writers.  Among  th)e  Magi,  a  sort  of  medicine  called  er- 
fne9ia  was  administered  to  pregnant  womeo^.as  a  means 
of  producing  a  beautiful  issue.  Of  this  kind  were  tbfe 
kernels  of  pine  nuts  ground  with  honey,  myrrh,  saf-. 
fron,  palm  wine,  and  milk.  The  Jews  are  said  to  have 
been  so  solicitous  about  the  beauty  of  their  children, 
thtlt  care  Wat  taken  to  hiive  some  very  iieaotifol  child 
^lacied  m  the  door  of  the  pnbiic  batiitf,  tiiat  the  Women 
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(•HlliMBlia  at  gotog  oat  beiDg  strock  ivitb  bis  kppearaDce,  wid 
I  retaining  the  idea,  might  all  hare  children  as  fine  as 
he«  The  Chinese  take  «tiU  greater  c^re  of  their  breed- 
iug  women,  to  prevent  oncoutb  objects  of  any  kind 
from  striking  their  imagination.  Musicians  are  emplojn 
ed  at  night  to  entertain  them  with  agreeable  songs  and 
odes,  in  which  are  set  forth  all  the  daties  and  comforti 
of  a  conjugal  and  domestic  life ;  that  tbe  infant  may 
receive  good  impressions  even  before  it  is  born,  and  not 
only  come  forth  agreeably  formed  in  body,  bot  well 
disposed  in  mind.  Catlipsedia,  nevertheless,  seems  to 
have  been  first  erected  into  a  just  art  by  Claude  Quillet 
de  Cbinon,  a  French  abbot,  who,  under  the  fictitious 
name  of  Calvides  L€etus^  has  published  a  fine  Latin 
poem  in  four  books,  under  the  tide  of  CaUipiedia^  seu 
de  pulchrtt  prtdU  hahendcR  raiione ;  wherein  are  con* 
tained  all  the  precepts  of  that  new  s^rt.  There  is  a 
translation  of  it  into  English  verse  by  Mr  Rowe. 

CALLIPOLIS,  in  Aacient  Geography^  the  name  of 
several  cities  of  antiquity,  particularly  one  upon  the 
Hellespont,  next  the  Propontis,  and  opposite  to  Lamp* 
sacus  in  Asia.     Now  Gallipoli. 

CALLIPPIC  PERIOD.    See  Calippic. 

CALLIRRHO£,  in  Ancient  Geography^  surnamed 
£nneacrunoSf  from  its  nine  springs  or  channels  y  a 
fountain  not  far  from  Athens,  greatly  adorned  by  Pi- 
sistratus,  where  there  were  several  wells,  but  this  the 
only  ronoing  spring.  Callirrhoe  was  also  the  name  of 
a  very  fine  spring  of  hot  water  beypnd  Jordan  near  the 
Dead  sea,  into  which  it  empties  itself. 

CALLISIA.     See  Botaky  Index. 

CALLISTEA,  in  Grecian  antiquity,  a  Lesbian 
festival,  wherein  the  women  presented  themselves  in 
Juno^s  temple,  and  the  prize  was  assigned  to  the  fairest. 
There  was  another  of  these  contentions  at  the  festival 
of  Ceres  Eleusinia  among  the  Parrhasians,  and  another 
among  the  Eleans,  where  the  most  beautiful  man  was 
presented  with  a  complete  suit  of  armonr,  which  be 
consecrated  to  Minerva,  to  whose  temple  be  walked  in 
procession,  being  accompanied  by  his  friends,  who  a- 
domed  him  with  ribbons,  and  crowned  him  with  a 
garland  of  myrtle. 

CALLLSTHENES  the  philosopher,  disciple  and 
relation  of  Aristotle,  by  whose  desire  he  accompanied 
Alexander  the  Great  in  his  expeditions ;  but  proving 
too  severe  a  censurer  of  that  hero's  conduct,  he 'was 
by  him  put  to  the  torture  (on  a  suspicion  of  a  treason- 
able conspiracy),  and  died  under  it,  318  years  before 
^hrUt. 

CALLISTRATUS,  an  excellent  Athenian  orator, 
was  banished  for  having  obtained  too  great  an  authority 
in  the  government.  I)emosthene8  was  so  struck  with 
the  force  of  his  eloquence,  and  the  glory  it  procured 
him,  that  he  abandoned  Plato,  and  resolved  from 
thenceforward  to  apply  himself  to  oratory. 

CALLITRICHE,  or  Stargrass,  in  Botany,  a 
genus  ef  the  digynia  order,  belonging  to  the  monan- 
dria  class  of  plants  ;  and  in  the  natural  method  rank- 
ing under  the  I2tb  order,  Holorace^r,  There  is  no 
calyx,  but  two  petals,  and  tbe  capsule  is  bilocular  and 
tetraspermous. 

CALLOO,  a  fortress  in  the  Netherlands,  iii  the 
territory  of  Waes,  on  the  river  Scheldt,  subject  to  the 
liottse  of  Austria.  Tbe  Dutch  were  defeated  here  by 
the  Spaniattls  in  1638.  £.  Long«  4.  xo.  N.  Lat.  51*  i  J. 
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CALL08UM  CORPUS,  in  Amtamy^  %  wbttiah  batd  Callomi 
substance,  joining  the  two  bemispberes  of  tbe  brain,     rorpas 
aad  appearing  in  view  when  the  two  henispbecea  are 
drawn  back.     See  Avatomy  Index* 

C ALLOT,  James,  a  celebrated  engraver,  bom  at 
Nancy  in  X5Q3«    In  his  yovth  he  travelled  to  Borne 
to  learn  designing  and  engraving:  and  from  theiic« 
went  to  Florence,  where  the  grand  duke  took  bim  into 
bis  service.     After  tbe  aeath  of  that  prince,  Callot  x<e* 
turned  to  his  native  country  \  when  be  was  very  fa- 
vourably received  by  Henry  duke  of  Lorrain,  who  set- 
tled a  considerable  pension  upon  him*     His  reputation 
being  soon  after  spread  all  over  Europe,  tbe  infanta  of 
the  Netherlands  drew  him  to  Brussels,  where  be  en* 
graved  tbe  siege  of  Breda.  Louis  XIIl^,made  him  de- 
sign the  siege  of  Rochtrlle,  and  that  of  the  isle  of  Bh& 
The  French  king,  having  taken  Nancy  in  163 1,  made 
Callot  the  proposal  of  representing  that  new  conquest^ 
as  he  had  already  done  tbe  taking  of  Bochelle :  but 
Callot  begged  to  bc^  excused ;  and  some  courtiers  resolv- 
ing to  oblige  him  to  do  it,  he  answered,  that  be  would 
soonei'  cut  off  bis  thumb  than  do  any  thing  against  the 
honour  of  his  prince  and  xonntry.     This  excuse  the 
king  accepted  \  and  said,  that  tbe  duke  of  Lorrain  was 
happy  in  having  such  faithful  and  affectionate  subjects. 
Callot  followed  his  business  so  closely,  that,  though  he 
died  at  43  years  of  age,  be  is  said  to  bave  left  of  bis 
own  execution  about  1500  pieces.     The  following  are 
a  few  of  the  principal,    i.  The  murder  of  the  innoeentSj 
a  small  oval  plate,  engraved  at  Florence.     Callot  en- 
graved the  same  subject  at  Nancy,  with  some  difference 
in  the  figures  on  the  back  ground.     The  former  is  the 
roost  rare  ;  a  fine  impression  of  it  is  very  difficult  to  be 
found.  2.  The  marriage  qfCana  in  Galilee,  from  Paolo 
Veronese,  a  middling  sized '  plate  lengthwise.     3.  The 
passion  of  Cht^t,  on  12  very  small  upright  plates:  first 
impressions  very  scarce.     4.  St  John  in  the  island  of 
Patmos,  a  small  plate,  nearly  square.   5.  The  temptation 
of  St  Anthony,  a  middling  sized  plate  lengthwise.     He 
also  engraved  the  same  subject  larger  j  which,  though 
not  the   best,  is  notwithstanding  tbe  scarcest    print. 
There  is  a  considerable  difference  in  the  treatment  of 
the  subject  in   the  two  prints.     6.  Tbe  punishments^ 
wherein  is  seen  the  execution  of  several  criminals.   The 
marks  of  the  best  impressions  of  this  plate  are,  a  small 
square  tower  which  appears  above  tbe  houses,  towards 
the  left,  and  a  very  small  image  of  the  Virgin  placed 
in  an  angle  of  tbe  wall,,  near  the  middle  of  the  print. 
7.  The  miseries  of  war,  18  small  plates,  lengthwise. 
There  is  another  set  on  the  same  subject,  consisting  of 
seven  plates  less  than  the  former.     8.  The  great  fair  of 
Florence,  so  called  because  it  was  engraved  at  Florence. 
As  several  parts  of  tliis  plate  were  not  equally  bitten 
by  the  aquafortis,  it  is  difficult  to  meet  with  a  fine  im- 
pression.    Callot,  on  his  return  to  Nancy,  re-engraved 
this  plate  without  any  alteration.      The  cojw,  how- 
ever, is  by  no  means  equal  to  the  original.     The  first 
is  distinguished  from  the  second  by  the  words  in  Firen- 
%a,    which  appear  below  at  the  right-hand  corner  of 
the  plate.      The  second  has  tliese  words  in  the  same 
place,  JFV.  Florientis,  excudit  Nanceu     There  is  also 
a  large  copy  of  this  print,  reversed,  published  by  Sa- 
vory ;  but  the  difference  is  easily  distinguished  between 
it  and  tbe  true  print.     9.  The  little  fair,  otherwise  called 
the  players  at  bowls  ;  where  also  some  peasants  are  re- 
presented 
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'  plate  failed  in  the  bHing  it  with  the  aqoafortis.   lo.  The 

tHttng^  or  the  new  street  at  Naney^  a  middliog  sized 

plate,  lenffthwise.     XI.  The  Garden  of  Nancy^  where 

yoong   meo  are  pla^iig  with  a  halloon,  the  same. 

12.  View  tfthe  Font  Ifettf^  a  small  plate,  lengthwise. 

13.  View  rfthe  Lcuvre^  the  same.   14.  Four  kmdseapes^ 
small  pfates,  lengthwise. 

CALLUS,  or  Cai.xx>sttt,  in  a  general  sense,  any 
cotaneoas,  comeons,  or  osseous  hardness,  whether  na» 
toral  or  preteroatural ;  hot  most  frequently  it  means 
the  callos  generated  ahoat  the  edges  of  a  fractore,  pro- 
vided by  nature  to  preserve  the  fractured  bones,  or  di« 
vided  parts,  in  the  situation  in  which  they  are  replaced 
by  the  surgeon.  A  callus,  in  this  last  sense,  is  a  sort  of 
jelly,  or  liquid  viscous  matter,  that  sweats  out  from 
the  small  arteries  and  bony  fibres  of  the  divided  parts, 
and  fills  up  the  chinks  or  cavities  between  them.  It 
first  appears  of  a  cartilaginous  substance  \  but  at  length 
becomes  quite  bony,  and  joins  the  fractured  part  so  finp* 
ly  together,  that  the  limb  will  oi^en  make  greater  re- 
sistance to  any  external  violence,  with  this  part  than 
with  those  which  were  never  broken. 

Call0S  is  also  a  hard,  dense,  insensible  knob,  rising 
on  the  hands,  feet,  &c  by  much  friction  and  pressure 
against  hard  bodies, 

CALM,  the  state  of  rest  which  appears  in  the  air 
•ad  sea  when  there  is  no  wind  stirring.  A  calm  is 
nore  dreaded  by  a  seafaring  man  than  a  storm,  if  be 
lias  a  strong  ship  and  sea  room  enough  y  for  under  the 
line  excessive  beat  sometimes  produces  such  dead  calms, 
that  ships  are  obKged  to  stay  two  or  three  months  with- 
out beiuff  able  to  stir  one  way  or  other.  -  Two  opposite 
winds  Will  sometimes  make  a  calm.  This  is  frequently 
observed  in  the  gulf  of  Mexico,  at  no  great  distance 
firom  the  shore,  where  some  gust  or  land  wind  will 
80  poise  the  general  easterly  wind,  as  to  produce  a  per- 
fect calm. 

Calms  are  never  so  great  on  the  ocean  as  on  the 
Mediterranean,  because  the  flux  and  reflux  of  the 
former  keep  the  water  in  a  continual  agitation,  even 
wbere  there  is  no  wind  \  whereas  there  being  no  tides 
in  the  latter,  the  calm  is  sometimes  so  deadi  that  the 
face  of  the  water  is  as  clear  as  a  looking  glass  \  but 
such  calms  are  almost  constant  presages  of  an  approach- 
ing storm.  On  the  coasts  about  Smyrna,  a  long  calm 
is  reputed  a  prognostic  of  an  earthquake. 

It  is  not  uncommon  for  the  vessels  to  be  calmed,  or 
becalmed,  as  the  sailors  express  it,  in  the  road  of  the 
constant  Levantine  winds,  in  places  where  they  ride 
near  the  land.  Thus  between  the  two  capes  of  Caiv 
tooche  towards  the  main,  and  Cape  Antonio  in  Cuba, 
the  sea  is  narrow,  an^  there  is  often  a  calm  produced 
by  some  gust  of  a  land  wind,  that  poises  the  Levantine 
wind,  and  renders  the  whole  perfectly  still  for  two  or 
three  days.  In  this  cane,  the  current  that  runs  here  is 
of  use  to  the  vessels,  if  it  sets  right  \  when  it  sets  easter- 
ly, a  ship  will  have  a  passage  in  three  or  fonr  days  to 
the  Havtnnah  \  but  if  otherwise,  it  is  often  a  fortnight 
or  three  weeks  sail,  the  ship  being  embayed  in  the  gulf 
of  Mexico. 

When  the  weather  is  perfectly  calm,  no  wind  at  all 
stirring,  the  sailors  try  which  way  the  current  lets,  by 
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means  of  a  boat  which  they  send  out,  and  which  wift     ^Calm 
ride  at  anchor,  though  there  is  no  bottom  to  be  found,        1 
as  regularly  and  well  as  if  fastened  by  the  strongest  an-  Caloggrt. 
chor  to  the  bottom.     The  method  Is  this:  they  row 
the  boat  to  a  little  distance  from  the  ship,  and  tben 
throw  over  their  plummet,  which  is  about  forty  pounds 
weight;  they  let  this  sink  to  about  two  hundred  fa- 
thoms ;  and  then,  thoogh  it  never  reaches  the  bottom, 
the  boat  wilt  turn  head  against  the  current,  and  ride  as 
firmly  as  can  be. 

Calm  Latitudes^  in  sea  language,  are  situated  in  the 
Atlantic  ocean,  between  the  tropic  of  Cancer  and  the 
latitude  of  29^  N.  or  they  denote  the  space  that  lies  be- 
tween the  trade  and  variable  winds,  because  it  is  fre- 
quently subject  to  calms  of  long  duration. 

CALMAB,  a  strong  sea  port  of  Sweden,  in  the 
province  of  Sinaland,  divided  into  two  towns,  the  old 
and  the  new  ;  but  of  the  former  there  remains  only  the 
church  and  a  few  houses.  The  new  town  is  built  a 
little  way  from  the  other,  and  has  large  handsome 
houses.     E.  Long.  16.  15.  N.  Lat  56.  40. 

CALMET,  Augustine,  one  of  the  most  learned 
and  laborious  writers  of  the  x8th  century,  was  born  at 
Mesnil  le  Horgne,  a  village  in  the  diocese  of  Tool  in 
France,  in  the  year  1672,  and  cook  the  habit  of  the 
Benedictines  in  1688.  Among  the  many  works  be 
published  are,  I.  A  literal  exposition,  in  French,  of  all 
the  books  in  the  Old  Testament,  in  nine  volumes  folio. 
2.  An  historical,  critical,  chronological,  geographical, 
and  literal  dictionary  of  the  Bible,  in  four  vols  folio, 
enriched  witb  a  great  number  of  figures  of  Jewish  an- 
tiquities. 3.  A  civil  and  ecclesiastical  history  of  Lor- 
rain,  three  vols  folio.  4.  A  history  of  the  Old  and 
New  Testament,  and  of  the  Jews,  in  two  volumes  fo- 
lio, and  seven  volumes  duodecimo.  5.  An  universal 
sacred  and  profane  history,  in  several  volumes  quarto. 
He  died  in  1757' 

CALMUCkS.    See  Kalmucks. 

CALNE,  a  town  of  Wiltshire  in  Enffland,  seated 
on  a  river  of  the  same  name.  It  has  a  handsome  church, 
and  sends  two  members  to  parliament.  W.  Long.  i. 
59.  N,  Lat.  51.  30.     Population  in  181 1,  3457. 

CALNEH,  in  Ancient  Geography^  a  city  in  the  land 
of  Shinar,  built  by  Nimrod,  and  the  last  city  men- 
tioned (Gen.  X.  10.)  M  belonging  to  his  kingdom.  It 
is  believed  to  be  the  same  with  Calno,  mentioned  in 
Isaiah  (x.  9.)  and  with  Canneh  in  Ezekiel  (xxvii.  23.) 
with  still  greater  variation.  It  is  observed,  that  it 
must  have  been  situated  in  Mesopotanria,  siaoe  these 
propliets  join  it  with  Haran,  Eden  Assyrian,  and  Cbil- 
mad,  which  carried  on  a  trade  with  Tyre.  It  is  said 
by  tbe  Chaldee  interpreters,  as  also  by  Eusehius  and 
Jerome,  to  be  the  same  with  Ctesiphon,  standing  upon 
the  Tigris,  about  three  miles  distant  from  SeTeucia, 
and.  that  for  some  time  it  was  the  capieal  city  of  the 
Parthians. 

CALOGERI,  in  church  history,  monks  of  tlie 
Greek  church,  divided  into  three  degrees :  the  Devices, 
called  archari;  the  ordinary  professed,  called  nurroche* 
mi;  and  the  more  perfect,  called  megalochemi;  they  are 
likewise  divided  into  ccenobites,  ancborites,  and  recluses. 
The  coenobites  are  employed  in  recUing- their  offices 
from  midnight  to  sunset,  tbey  are  obliged  t^  oiaka 
three  genulexinns  at  tlie  door  of  the  choir,  Midi  return* 
ing,  to  bow  to  tbe  right  and  to  the  left,  to  tlieir  bre^ 
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Pftlogfeii  threm  The  ancliowU  retive  frcmi  the  codv«rtRUeB  of 
II  the  1901*4^9  and  live  in  hermita^as  in  the  mH^hbour- 
koo<l  of  the  monaBteries ;  they  cultivate  a>  liuU  »pei 
oFgroond,  aiHl  never  go  out  but  on  Sandiij^-anilbolr' 
day»  to  perform  theiv  devotions  at  the  next  aioaeaiepy. 
As  for  the  rieduses^  tliey  shut  theoMelvas  up  In  f^roUoo^ 
and  eavernflfon-  the  tops  of  mountains^  whiclvckey  mvei 
go  out  off,,  abandoning,  themselves  entiraly  to  Puovi* 
cleno^  :  they  live  on  the  alms*  sent  thorn  by  the  oeigh*^ 
bourinpf  roonasteries. 

CALO&tfiLi.  or  duloifiad  sublimate  of  merooriiy  is  a 
combination- ef*mer>cury  with- the  muriatic  acid,  in-  the 
present  nonienolature  called  a  sub-mtiriai^  qfm^rcurym 
See  Pharmacy  and  Chsmistrt  Index^ 
CALOPHYLLUM..  See  Botany  Index. 
CALOTTE^  a  capor  ooif  of  hair,,  satioi  or  odter 
staff ^  an  eodesiastiiciil- ornament  in  most  Popisb  conn^ 
tries.     See  Gap. 

Calotte,  in-  ArMUoture^  a  round'  cavity  or  de^ 
pressure,  in  form  of  a  cap  or  cof  >  lathed  and  plaeteeed, 
used  to  diminish  the  rise  or  devation  of  a  moderate  cba^ 
pel,  cabinet,,  alcove,  &o,  ivhich*  ivithout  such  ao  ex- 
pedient would  be  too  high  for  other  pieces  of  tho  afiarit* 
mentk 

CALP£,  a  mountain  of  Andalusia  in'  Spaio^  at 
the  foot  of  whiol],  towards  the  sea,,  stands  the  town  of 
Gibraltar.  It  is  half  a  league  in  height  towards  the 
land,  and  so* steep  that  there  is  no  approaching  it  on 
that  side. 

CALPUBNIUS,  Titus,  a  Latin  Sioiiian  poet^ 
lived  under  the  emperor  Cams  and  his  son*  We  have 
seven  of  his  eclogues  remaining. 

CALQUIN6,  or  Caxk^ng,  a  term  used  in  paint- 
ing, &o.  where  the  back  side  of  ao^  tbiog  is  covered 
over  With  a  bhick  or  red  colour,  and  the  strokes  or  lines 
traced  thronghion  a  waxed  pjate,  wall,  or  other  mat- 
ter, by  passing  lightly  over  each  stroke  of  the  design 
Tfith  a  point,  which  leavee  an  impression  06  the  colour 
on  the  plate  or  wall. 

•  CAI#THA.  Bee  fioiviNT  Itute^i, — ^There  is  only 
one  speciea  known,  whicb  grows  naturally  in  moist 
boggy  lands  in  many  parts  of  England  and  Scotland. 
The  flowers  gathered  before  they  expand,  and  pre- 
served in  salted  vinegar,  are  a  good  substitute  for  ca« 
pers.  The  juice  of  the  petals,  boiled  with  a  little 
alum,  stains  paper  yellowt  The  remarkable  yellow- 
ness of  tbe  bntter  in  spring  is  supposed  to  be  caused 
by  thid  plant :  but  cows  will  not  eat  it^  unless  compell- 
ed by  extreme  banger ;  and  then,  Boerhatfve  says^  it 
oocasfORs  such  an  inflammation,  that  they  generally  die» 
UpoQ  May-day,  the  country  people  strew  tbe  flowers 
upon  the  pavement  before  tbeir  doors.  Goatd  and  sheep 
eat  thie  plant ;  horses,  cows,  and  swine,  refuse  it. 
CALTROP.  See  Tribulus,  Botakt  Indesf. 
Caltrop,  in  military  affairs,  an  instrument  with 
four  iron  points,  disposed  in  a  triangular  form,  so  tliat 
three  of  them  are  always  on  tbe  ground,  and  the  fourth 
in  the  air.  They  are  scattered  over  the  ground  where 
the  encmy^s  cavalry  is  to  pass,  in  order  to  embamiss 
them. 

CALVABIA9  10  Anatomy^  the  hairy  scalp  or  upper 
part  of  the  bead,  wbich^  either  by  disease  er  old  age, 
growebald  first. 

CALVABT,  Dsiriftf  a  celebrated  painter^  was 
bom  at  Antirerp  in  1552)  and  had.  fbr  \i^  masters 


Presp^ro  Featena.  and  Loreaad  Staibbaciai*-  He  epanod-  CalnK 


%  sebo«i>  aJt  BoJogaa,  wttieb  beoame  oelebrated^  and 
£rsnv  wJiich- proeeeded  G««de,  AJbaai^ .  aAd  other  gieat- 
ma^teps.  Calvert  was  well  skilled  in  ardiiteatare,  per- 
s^etive^  and.  aaatomjK,  which  be  considered  as  neces- 
sary to  a>  paMKer,>  and<  taught  thenk  to  his-  popiin..  His 
pBincLpal  work»  aM  at  I&Io^ia^,  fiome«.  and  Keggio« 
Ha  died  at  Boiognai  in.  1619* 

CAJiiVARY,  a  term*  used  in  Catholic  ooontries  far 
a  kind  of  chapel  of  devotion  raised  on  a.  hillock  near  a 
oilyi,  ia  menery  of  tiie  place  wheve  Jesos-Cbrist  w«ks 
ciHicified*  near  the  oitj  of  Jerusalem.  The  word  ooflra»« 
fromUie  Latin  eakmnum;  and  that  from  eaiuuef,  hM^ 
in  regard  tJie  top«of.  that  hillock  was  bare  and  deatituttt' 
of  verdure ;  which-  ia  alio  signified  by  the  Hebrew  word' 
golgfUha*  Sucb  is  tbeCalvary  of  St  Valerian  neav  Paris  ^ 
which  is  accompanied  with,  several  little  chapels,,  in. 
eaah  oC  which  is  represented  in  saulptvre  one  of  the 
mysteries  of  llie  Passion* 

Calvary,  m* Heraldry ^  a  cross  so>called,  because  it 
resembles  the  oross  on*  whiehi  our  Savionr  suffeied.  It 
is  alwayft  set  npsn*  steps* 

CALVERT,  George,  aftensarda  Lord  Baltimere, 
was- bom- at  Kipling  in  Yorkshire  about  the  year  1582^. 
and  educated  at  Oxford^,  where  he  took  the  degree  of. 
bachelor  of  aits,  and  afterwaads.  travelled*     At  bis  re- 
turn, be  was  made  secKtary  to  Sir  Robert  Cecil :  he^ 
was  afterwards  knighted,  and  in  161%  appointed  one 
of  the  {irincipai  secretaries  of  state.    But  after  he  bad 
enjo3^>tbat  post  about  fiveyears^  he  willingly  resigoedr 
it.  \  freely,  awning  to  his  majesty  that  be^  was  become  » 
Roman  Caibolio,  so  that  he  most  either  be  wanting  te 
bis  tirostv  OT  violate  hie  consoieDea  in  discharging  his- 
office.     This  ingenuous  confession  se  a&cted  King 
James^  that  he  eontinoed  him  privy  counsellor  all  his. 
reign,  and  the  same  year  created  hioi'  bavon  of  Bal*^ 
timere  in  tho  kingdom  of  Ireland.      He  had  before 
obtained  a  patentfor  hio^  and  his  helrs^  far  the  |»o* 
vince  of  Avelon  in  Newfoundland :   hot   that  being 
exposed  to  the   insults  of  tbe  French,  he   abandon- 
ed it,  sndafierwarda  obtained  tbe  grant'  of  a  conntly 
OB  the  north  part  of  Virginia  from  Charles  L  who  oalU 
ed  it  MaryUmd^  in  banoor  of  his  qneen  :  but  he  died) 
in  April  1632  (aged  50),  before  tbe  patent  was  mado' 
out.     It  was,  however,  filled  up  to  his  son  Cecil  CaU 
vert  Lord  Baltimore  \  and  bears  date  Jane  10.  163 2* 
It  is  held  from  the  crewa  as  part  of  the  manor  of 
Windsor,  on  one  very  singular  condition,  viz.  to  pre- 
sent two  Indian  arrows  yearly,  on  £aster  Tunsdayi  at . 
the  castle,  where  they  are  kept  andsbown  to  visitois.*- 
His  lordship  wrote,  I.  A  Latin  poem  on  tbe  death  of 
Sir  Henry  Upton,    a.  Speeches  in  parliament.   3,  Va- 
rious letters  of  state.  4«  The  answer  of  Tom  Tell-tmtb*. 
5.^  The  Practice  of  Princes*   Andf  6.  The  Lamcatalioa 
of  the  Kirk. 

CALVi,  a  town  of  the  province  of  Lavaro,  in  the 
kingdom  of  Naples^  siteated  near  tbe  sea,  about  fifteen 
miles  north  of  the  city  of  Naples*  £•  Long*  14.  45. 
N.  Lat.  41.  15. 

Calyi  is  also  tbe  name  of  a  sea  port  in  the  island  of 
Corsica,  situated,  on  •  a  bav,  on  the  west  side  of  the  . 
island,  afaeat  40  miles  sooth-west  of  Bastiftt   £•  Long* 
9.  5.  N.  Lat.  42.  16. 

CALVIN,  Joiiif,  the  oelebiated  refsmer  of  tbe 
Chri^att  checcb  bom  JEUmish  aapefalkaODS  and  doctri- 
nal 
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CaWio.  nm\  enoTtj  and  femMler  of  tlie  lect  siaoe  called  €ahi$^ 
tsis^  waB  bora  in  1509.  Ho  ww  tftioooiiof  a  cooper  of 
Noyon  ia  Pioardy  ^  and  his  real  name  was  Ckaumn^ 
vf bicb  be  ohose  to  iatiaiza  into  CaMnus^  styling  bim- 
arlf  in  the  tkle  page  to  bis  fifst  work  (a  Commentary 
on  Seneca  de  Clementm)^  **  Locios  Calvinos,  Civis  Ro- 
manus ;"  an  early  proof  of  bis  pride,  at  about  24  years 
of  age.  In  15299  he  was  rector  of  Font  I'Eveque  ;  and 
in  1 534  "he  threw  «ip  this  benefice,  aeparating  himself 
entirely  from  the  Itomisb  churoh.  The  perseoution 
against  the  Proteslaots  in  France  (with  whom  he  was 
now  associated)  obliged  him  to  retire  to  Basle  in  Swit- 
BeHand :  here  he  ^blished  his  famoos  Institotes  of  the 
-Christian  religion  in  1535.  The 'following  year  he  was 
xbesea  professor  of  divinity,  and  one  of  the  ministers  of 
the  cbarch  at  Geneva.  The  next  year,  viz.  1 537,  he 
.made  all  the  people  solemnly  swear  to  a  body  of  doe- 
-Irines  ^  but  finding  that  religion  had  not  yet  bad  any 
great  influence  on  the  morals  of  the  people,  be,  assisted 
by  other  ministers,  declared,  that  since  all  their  admo- 
nitions and  warnings  had  proved  onsacoessfal,  they 
conld  not  celebrate  the. holy  sacrament  as  long  as  these 
disorders  reigned ;  he  also  declared,  that  he  conkl  not 
submit  to  some  regulations  made  by  £be  synod  of  Berne. 
iJpon  which  the  syndics  having  summoned  the  people, 
it  was  onlered  that  Calvin  and  two  other  ministers 
ebould  leave  the  city  within  two  days.  Upon  this  Cal- 
vin retired  to  Stra&borg,  where  he  established  a  French 
chufch,  of  which  be  was  the  first  mioisteri  and  was  al- 
so chosen  professor  of  divinity  there.  Two  years  af- 
ter be  was  chosen  to  assist  at  the  diet  appointed  by  the 
emperor  to  meet  at  Worms  and  at  Batisbon  in  order 
•to  appease  the  trooblea  occasioned  by  the  difference  of 
religiott.  He  went  with  Beocer,  and  entered  into  a 
coofierence  with  Melanctbon.  The  people  of  Geneva 
BOW  entreated  him  to  return ;  to  which  he  consented, 
mid  arrived  at  Geneva,  September  13.  1541.  He 
b^^an  with  establisbiog  a  form  of  ecclesiastical  disci- 
plioe,  and  a  oeosistorial  jurisdiction,  with  the  power  of 
inflicting  aU  kiadn  of  canonical  punishments.  This 
was  greatly  disliked  by  many  persons,  who  imagined 
that  the  papd  tyranny  would  soon  be  revived.  Calvin, 
however,  assettod  en  all  occasions  the  rights  of  his 
consistory  with  inflexible  strictness  ;  and  be  caused  Mi- 
chael SorvetOB  to  be  burnt  at  the  stake  for  writing 
apainst  the  doctrine  of  the  Trinity.  But  though  the 
rigour  of  bis  proceedings  sometimes  occasioned  great 
tnmulta  in  the  city,  yet  nothing  could  shake  his  stea- 
diness and  inflexibility.  Amongst  all  the  disturbances 
of  the  commonwealth,  be  took  care  of  the  foreign 
churches  in  England,  France,  Germany,  and  in  Po- 
land ;  and  did  more  by  his  pen  than  his  presence,  send- 
ing his  advice  and  instructions  by  letter,  and  writing 
a  greater  number  of  books.  This  great  reformer  died 
on  the  27th  of  May  1564,  aged  55.  His  works  were 
printed  together  at  Amsterdam  in  1671,  in  nine  vo- 
Jumea  folio  ^  the  principal  of  which  are  his  Institutions, 
in  Latin,  the  best  edition  of  which  is  that  of  Robert 
Stephens  in  1553,  in  folio;  and  his  Commentories  on 
the  Holy  Scriptures.— Calvin  is  universally  allowed 
to  have  had  great  talents,  an  excellent  genius  and  pro- 
feond  learning.  His  s^le  is  grave  and  polite.  Inde- 
pendent of  his  spirttual  pride,  his  morals  were  exem- 
plary ',  for  he  was  pioas,  sober,  chaste,  kborioos,  and 
disinterented,  .B«l  bia  memory  can  never  be  pnrified    tion  of  Torgaw,  held  in  J 576.    The  Calmels  in 
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from  the  stain  of  burning  Servetus ;  it  ill  became  a 
reformer,  to  adopt  the  most  odious  practice  of  the  cor- 
rupt churoh  of  Rome. 

CALVINISM,  the  doctrine  and  sentiments  of  Cal- 
vin and  his  followers.  Calvinisro  subsists  in  its  great- 
est purity  in  the  city  of  Geneva :  and  from  thence  it 
was  first  propagated  into  Germany,  France,  the  United 
Provinces,  and  England.  In  France  it  was  aboliiih- 
ed  by  the  revocation  of  the  edict  of  Nantz  in  1685. 
It  hiis  been  the  prevailing  religion  in  the  United  Pro- 
vinces ever  since  the  year  Z57i«  The  theological  sy- 
•stem  of  Calvin  was  adopted,  and  made  the  public  rule 
-of  iaith  in  England,  under  the  reign  of  Edward  VI. 
and  the  church  of  Scotland  was  modelled  by  John 
KnoX|  the  disciple  of  Calvin,  agreeably  to  the  doc- 
trine, rites,  and  form  of  ecclesiastical  government,  esta- 
blished at  Geneva.  In  England,  it  has  declined  since 
the  time  of  Queen  Elizabeth  ;  though  it  still  subsists, 
some  say  a  little  allayed,  in  the  articles  of  the  etablish- 
•ed  church  ;  and  in  its  rigour  in  Scotland. 

The  distinguishing  theological  tenets  of  Calvinism, 
as  the  term  is  now  generally  applied,  respect  the  doc- 
trines of  Predestikatiok,  or  particular  Election 
and  Reprobation,  original  Sin,  particular  Redemp- 
TI0N|  effectual,  or,  as  some  have  called  it,  irresistible 
Grace  in  regeneration,  Jcstipigation  by  faith,  Per- 
sEVERANCEy  and  the  Trinity.  See  each  of  these  ar- 
ticles. 

Besides  the  doctrinal  part  of  Calvin's  system,  which, 
so  far  as  it  differs  from  that  of  other  reformers  of  the 
same  period,  principally  regarded  the  absolute  decree 
of  God,  whereby  the  future  and  eternal  condition  of 
the  human  race  was  determined  out  of  mere  sovereign 
pleasure  and  free  will  ^  it  extended  likewise  to  the  dis- 
cipline and  government  of  the  Christian  church,  the 
natare  of  the  Euoharist,  and  the  qualification  t^  those 
who  were  entitled  to  the  participation  of  it.     Calvin 
considered  every  church  as  a  separate  and  independent 
body,  invested  with  the  power  of  legislation  for  itself. 
He  proposed  that  it  should  be  goveiacd  by  presbyteries 
and  synods,   composed   of  clergy  and  laity,   without 
bishops,  or  any  clerical  subordination  j  and  maintain- 
ed, that  the  province  of  the  civil  magistrate  extended 
only   to  its  protection    and  outward   accommodation. 
In  order  to  facilitate  an  union  with  the  Lutheran  church, 
lie  acknowledged  a  real,  though  spiritual,  presence  of 
Christ,  in  the  Eucharist,  that  true  Christians  were  uni- 
ted to  tlie  man  Christ  in  this  mrdi nance,  and  that  di- 
vine grace  was  conferred  upon  (hem,  and  sealed  to 
them,  in  the  celebration  of  it  \   and  he  confined  the 
privilege  of  communion  to  pious  and  regenerate  be- 
lievers.    In  France  the  Calvinists  are  distwguiebed  by 
the  name  of  Huf^uenots  ;  and,  among  the  common  peo* 
pie,  by  that  of  PsrpmUoU*    In  Germany  they  are  oon- 
foonded  with  the  Lutherans,  under  the  general  title 
Protestants  ;  only  sometimes  distinguished  by  the  name 
Refirmedn 

CALVINISTS,  in  church  hUtory,  Chose  who  fol- 
low  the  opinions  of  Calvin.  See  the  two  preceding 
articles. 

Cfypto-CALFtvisTs^  a  name  givea  te  |be  favaasers 
of  Calvinism  in  Saxony,  on  aoeount  of  their  secret  at- 
tachment to  the  Genevan  doctrine  and  discipline. 
Many  of  them  suffered  by  the  decrees  of  :iha  coavoca- 
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CaIviih^u  pvogpsess  bave  divided,  into  vArioas  bri^acbtS|  or  lesser 

Ciilumcu  ^  CALVISIUS,  Seth,  a  celebrated  Germ»n  cbro- 
nologer  in  the  beginnloj;  of  tbe  17th  century.  He 
wrote  Eienchu^  caJcndarn  Grfgonani\  et  dvpltoi  calen^' 
darti  meUorisfonna^  and  ot!)er  learned  work^,  together 
with  some  excellent  treutites  on  music.  He  died  in 
^^617,  afted  6i. 

•  CA.LVITIES,  or  Calvi^ium,  in  Medicine^  bald- 
ne^is,  or  a  want  of  hair,  particularly  on  the  sineiiMit, 
occasioned  by  jthe  ,inoi;stuxe  of  the  beadi  which  nhould 
feed  it,  being  dried  up,  by  some  disease,  old  age, 
or  the  immoderate  pse  of  powder,  &c.  See  Alope- 
cia. 

CALUMET,  a  symbolical  inatniment  of  great  im- 
portance among  the  American  Indians.-— It  is  uothiog 
more  than  a  pipe,  whose  howl  is  generally  made  of  a 
90ft  red  marble ;  the  tube  of  a  very  long  reed,  orna- 
mented with  the  wings  and  feathers  of  birds.  No  af- 
fair of  consequence  is  transacted  without  the  calumet* 
It  ever  appears  in  meetings  of  commerce  or  exchanges  ; 
in  congresses  for  determining  of  peace  or  war^  and 
even  in  the  very  fury  of  a  battle*  The  acceptance  of  the 
calumet  is  a  nurk  of  concurrence  with  the  terms  pro- 
posed \  as  the  refusal  is  a  certain  mark  of  rejection. 
Even  in  the  rage  of  a  conflict  this  pipe  is  sometimee 
oflTered  y  and  if  accepted,  the  weapons  of  destruction 
instantly  drop  from  their  hands,  and  a  truce  ensues.  It 
seems  Uie  sacrament  of  the  savages  ^  for  no  compact 
is  ever  violated  which  is  confirmed  by  a  whiff  nrom 
this  holy  reed*  When  they  treat  of  war,  the  pipe  and 
all  its  ornaments  are  usually  red,  or  sonHstimes  red  ooh 
ly  on  one  side*  The  size  and  decorations  of  the  calu- 
met are  for  the  most  part  proportioned  to  the  quality 
of  the  persons  to  whom  the]^  are  presented,  and  to  the 
importance  of  the  occasion.  The  calumet  of  peace  is 
different  from  that  of  war.  They  make  use  of  the  for- 
mer to  seal  their  alliances  and  treaties,  to  travel  with 
safety,  and  to  receive  strangers  \  but  of  the  latter  to 
proclaim  war.  It  consists  of  a  red  stone,  like  marble, 
formed  into  a  cavity  resembling  the  head  of  a  tobacco 
pipe,  and  fixed  to  a  hollow  reed.  They  adorn  it  with 
feathers  of  various  colours  \  and  name  it  the  calumet 
of  the  sun,  to  which  luminary  they  present  it,  in  ex- 
pectation of  thereby  obtaining  a  change  of  weather  as 
oitea  as  they  desire.  From  the  wingnd  ornaments  of 
the  calumet,  and  its  conciliating  uses,  writers  compare 
it  to  the  caduceve  of  Mercury,  lyhich  was  carried  by 
tjie  caduceatores,  or  messengers  of  peace,  with  terma 
tp  the  hostile  states.  It  is  singular,  that  the  most  re- 
mote ^nations^  and.  the  most  opposite  in  their  other 
customs  and  manners,  should  io  aome  things  have, 
a9  it  were,  a  certain  consent  of  thoughtc  Tite  Greeks 
and  the  Ameri<iaos.  bad  the  same  idea,  in  the  inven* 
tioo  of  the  caduceua  o£  the  oae^  and  thei  ealumet  of  the 
other. 

,  Dance  (^thfi  Caujuet^  \a  a  solemn  rite  among  the 
Indians  qn  yarioas..  op^asions^  They  dare  not  wash 
theaiselvea  10.  rivers  ia  the>  beginning  of  summer,  nor 
taste  of  the  new  fruits,  without  performing  it  \  and 
the  same  ce«fimony  «lwaja«e^rma  a  p^ace  or  puectdes 
9,war.i^  It,  is  peKforio^d  lA.  th^  winter  time  In  their 
calkins,  and  In  summer  in  the  open  fields..  FoK  this 
purpq^a.  ithey,  <;(^?ofe  ^;^t„aiaoQg  treea  tq  shade 
lhe^»&opAb^heat;oir  tlie.soo,.an4  lay.iQ  thp  iQtddli; 


a  large  mat,  a$  aearpet,  setting  iipen  it  ibe  monitqr,  Calnmct 
or  god,  of  the  chief  of  the  company.  On  the  right 
hand  of  this  image,  they  place  the  calumet^  a»  their 
great  deity,  erecting  around  it  a  kind  of  ti^phy  with 
tliejr  arms.  Things  being  tlius  disposed,  and  the  hour 
of  dancing  come,  those  who  are  to  sing  take  the  most 
honourable  scats  adder  the  shade  of  the  trees*  The 
company  is  then  ranged  roond,  ^^^f^  one,  before  he  sits 
down,  saluting  the  monitor,  which  is  done  by  blowing 
upon  it  the  smoke  j>f  their  tobacco*  Each  person  nest 
receiver  the  oalnmet  io  rotation,  and  holding  it  with 
both  hands,  dances  to  the  cadence  of  the  vocal  music, 
which  is  accompanied  with  the  beating  of  a  sort  of 
drum*  During  this  exercise,  he  gives  a  signal  U>  one 
of  their  warriors,  who  takes  a  bow,  arrow,  and  axe^ 
from  the  trophies  already  mentioned,  and  fights  him  \ 
the  former  defending  himself  with  the  calumet  only^ 
and  both  of  them  dancing  all  the  while*  This  mock  en- 
gagement being  over,  he  who  holds  the  oalumet  makes 
a  speech,  in  which  he.  gives  an  aceount  of  the  battles 
he  has  fought,  and  the  prisoners  he  has  taken,  and 
then  receives  a  cloak,  or  some  other  present,  from  the 
chief  of  the  ball.  He  then  resigns  the  calumet  to  ano- 
ther, who,  having  acted  a  similar  part,  delivers  it  to  a 
third,  who  afterwards  gives  it  to  his  neighbour,  till  at 
last  the  instrument  returns  to  the  person  that  began  the 
ceremony,  who  presents  it  to  the  nation  invited  to  the 
feast,  as  a  mark  of  their  friendship,  and  a  confirmation 
of  their  alliance,  when  this  is  the  occasion  of  the  en- 
tertainment. 

CALUMNY,  the  crime  of  accusing  another  falseiy« 
and  knowingly  so,  of  some  heinous  offence* 

Oath  of  ddLUUHX^  JuramcfUum  (or  rather  JusfU^ 
randum)  CaUimniit^  among  civilians  and  canonists,  was 
an  oath  which  both  parties  in  a  cause  were  obliged  to* 
take  f  the  plaintiff  that  he  did  not  bring  his  charge^ 
and  the  defendant  that  he  did  not  deny  it,  with  a  design 
to  abuse  each  other,  but  beoanse  they  believed  their 
cause  was  just  and  good  ^  that  they  wonld  not  deny 
the  truth,  nor  create  nnneoessary  delays,  nor  offer  the 
judge  or  evidence  any  gifts  or  bribes.  If  the  plaintiff 
refused  this  oath,  the  complaint  or  libel  was  dismissed  ^ 
if  the  defendant,  it  was  taken  pr9  coi^esso*  This  custom 
was  taken  from  the  ancient  athletes ;  who,  before  they 
engaged,  were  to  swear  that  they  had  no  malice,  nor 
would  use  any  unfair  means  for  overcoming  each  other* 
Thejuramentum  caUnnnue  is  moeh  disused,  as  a  great 
occasion  of  perjury.  Anciently  the  advoc^ates  and 
proctors  also  took  this  oath  j  but  of  late  it  is  dispensed 
with,  and  thought  sufficient  that  they  take  it  once  for 
all  at  their  first  admission  to  practice*  See  also  Law, 
Part  III.  N°  clxxxiv*  y. 

CALVUS,  CoRNKLius  LiciNius,  a  celebrated  Ro- 
man orator,  was  the  friend  of  Catullus  j  and  flourished 
64  B.  C.     Catullus,  Qvid,  and  Horace,  speak  of  him. 

CALX  properly  signifies  /fme,  but  has  been  used  .by 
chemists  apd  physioians  for  a  fine  powder  remaining 
after  the  calcination  of  metals*  All  metallic  caleea 
are  found  to  weigh  more  than  the  roetal  from  which 
they  were  originally  produoed*  This  arises  firom  the 
metal  having  c^mUined  with  oxygen  during  the  pvo- 
cesa  of  qatcifi«tion  or  burning  ^  and  hence  in  the  pse- 
sent  chemical  nomenclature  tlwy  are  called  omd^s. 

Cam  NaUvflf  in  i^atural  Hirstof  y,  a  kind*  of -marly 
<artk,  qf.a.  dead  whitish  cpjouri.  which,  i£  thrown  ia^ 

water,. 
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Calx      water,  naked  A-  eonsMerable  bubMtng  and  hUnng  none, 
R        and  has,  without  previout  burniilg,  the  cjuality  of  mak- 
Camaea.  ^  Jlng  a  cement  like  lime  or  plaster  of  Paris. 

Calx  Fiva^  or  Cluieklime^  that  wbereoo  no  water 
has  been  cast  }  io  contradiction  to  lime  which  has  been 
slaked  by  pooriatf  water  on  it. 

CALYBITES^  the  inhabitants  of  a  cottage,  an  ap* 
petlatloa  g^ven  to  diirers  saints  on  account  of  their  long 
residence-  in  some  hot  by  way  of  mortification. 

The  word  is  formed  from  MtAvirr#,  tego^  leaver; 
whence  mbXvCii,  a  littte  cot,  llie  Romi9b  church  com- 
memorates 8t  John  the  Calybite  on  the  i  jtb  of  De- 
eember. 

CALYCANTHEMiE,  in  Botany^  an  order  of 
plants  in  the  Fragmenta  methodi  naturaiis  of  LinnseuSi 
in  which  are  the  following  genera,  viz.  epilobium, 
Oenothera,  jussisca,  ludivii^ia,  oldenlandia,  isnairda,  Sec. 
See  BoTANT,  Natural  Orders. 

CALYCANTHUS.    See  Botant  DtWbr. 

CALYCfFLORiE,  in  Botany,  the  x6th  order  in 
L!nn8eos*s  Fragmenta  methodi  naturalU^  consisting  of 
plants  which,  as  the  title  imports,  have  the  stamina 
(the  flower)  inserted  into  the  calyx*  This  order  con- 
tains the  following  genera,  viz.  eleagnus,  hippophae, 
osjris,  and  trophis.     See  Botaht. 

CALYCIST^,  (from  caiyx^  the  flower-cop),  sy* 
atematic  botanists,  so  named  by  Linnaeus,  who  have 
arranged  all  vegetables  from  the  diflerent  species, 
structure,  and  other  circuaastances,  of  the  calyx  or 
flower*cop.  The  only  systems  of  this  kind  are  the 
Character  Piantarum  Novus^  a  posthumous  work  of 
Magnolius,  professor  of  botany  at  Montpelier,  publish- 
ed in  X720 ;  and  Linnieos^s  Methodus  Calycina,  pub- 
lished in  his  Ciaues  Piantarum^  at  Ley  den,  in  I738. 
See  Botany,  History. 

CALYDON,  in  Ancient  Geography,  a  town  of 
J£tolia,  situated  seven  miles  and  a  half  from  the  sea, 
and  divided  by  the  river  Eveous ;  the  country  was  aa- 
otently  called  JEoiis^  from  the  .Soliatis  ita  inhabitants. 
This  country  ivas  famous  for  the  story  of  Meleagtr 
and  the  Calydonian  boar. 

CALYPSO,  in  fabulous  history,  a  goddess  who 
was  the  daughter  of  Oceanus  and  Tetbys,  or,  as  others 
say,  of  Atlas.  She  was  queen  of  the  island  of  Ogygia, 
which  from  her  was  called  the  island  of  Calypso,  Ac- 
cording to  Homer,  Ulysses  suffered  shipwreck  on  her 
coast,  and  staid  with  her  several  vears. 

CALYPTRA,  aoMmg  botanists,  a  thin  membrana- 
ceous tnvolocrum,  usually  of  a  conic  figure,  which  co- 
vers the  parts  of  jfractifioation.  The  capsules  of  most 
of  t  he  mosses  have  calyptrss. 

CALYX,  among  botanists,  a  general  term,  expree- 
sing  tlie  oup  of  a  flower,  or  that  part  of  a  plant  which 
surrounds  and  supports  the  other  parts  of  the  flower. 

The  cops  of  flowers  ara  very  various  in  their  struc- 
ture, and  on  that  account  distinguished  by  several  names, 
ma  perianthium^  invohtcrum^  spatha^  gfuma^  &c.   See 

BOTAKT. 

CAL^ADA,  a  town  of  Old  Castile  in  Spain,  seat- 
ed on  the  river  Leglera.  W.  Long.  2.  47.  N.  Lat» 
42.  12. 

CAM^A,  in  Natural  History,  a  genus  of  the  semi- 
pellucid  gems,  approaefaiog  to  the  onyx  stmelure,  be- 
ing composed  of  zones,   and  formed  on  a  crystalline 


imiii. 


5    ]  CAM 

basis :  but  having  their  zones  very  broad  and  thick,    Diaa»a 
and  laid  alternately  one  on  another,  with  no  common         B^ 
matter  between  j    usually  less  transparent,  and  more  ^^^^^^' 
deba«ed  with  earth,  than  the  onyxes. 

I.  One  species  of  the  camsea  is  the  dulMooking 
onyx,  with  broad,  black,  and  white  zones ;  and  is  tbe 
camsea  of  the  moderns,  and  the  Arabian  onyx.  This 
species  is  found  in  Egypt,  Arabia,  Persia,  and  the  East 
Indies.  2.  Another  species  of  the  eamaea  U  the  dull 
broad- zoned,  green  and  white  camsea,  or  the  jaspi- 
caniaeo  of  the  Italians :  it  is  found  in  the  East  Indies, 
and  in  some  parts  of  America.  3.  The  third  is  the 
hard  canasea,  with  broad  white  and  cfaesnut- coloured 
veins.  4.  The  hard  camsea,  with  bluish,  white,  and 
flesh-coloured  broad  veins,  being  the  sardonyx  of  Pli- 
ny^s  time,  only  brought  from  the  East  Indies* 

CAMAIEU,  or  Camateu,  a  word  used  to  express 
a  peculiar  sort  of  onyx :  also  by  some  to  express  a 
stone,  whereon  are  found  various  figures,  and  repre- 
sentations of  landscapes,  &c.  forme<l  by  a  kind  of  lustts 
naturar,  so  as  to  exhibit  uictures  without  painting. 
The  word  comes  from  camahhia,  a  name  the  Orientals 
give  to  the  onyx,  when  they  find,  in  preparing  it,  ano- 
ther colour ;  as  who  should  say,  a  second  stone.  It  is 
of  these  eamaieux  Pliny  is  to  be  understood  when  be 
apeaks  of  the  manifold  picture  of  gems,  and  the  party- 
coloured  spots  of  precious  stones :  Gemmamm  pfetura 
tarn  multiplex  lapidumque  tarn  discohres  maculce, 

Camaieu  is  also  applied  by  others  to  those. precious 
stones,  as  onyxes,  cornelians,  and  agates,  whereon  the 
lapidaries  employ  their  art  to  aid  nature,  and  perfect 
these  representations.     See  Camaa. 

Camaieu  is  also  frequently  applied  to  any  kind  of 
gem,  whereon  figures  may  be  engraved  either  indent- 
edly  or  in  relievo.  In  this  sense  the  lapidaries  of  Paris 
are  called-in  their  statutes,  cutters  ofcamayeux, 

A  society  of  learned  men  at  Florence  undertook  to 
procure  ail  tbe  cameos  or  camayeux  and  intaglios  in  the 
great  duke*s  gallery  to  be  engraven  \  and  began  to 
draw  the  heads  of  divers  emperors  in  cameos, 

Camaieq  is  also  used  for  a  painting,  wherein  there 
is  only  one  colour )  and  where  the  lights  and  shadows 
ore  of  gold,  wrought  on  a  golden  or  azure  ground. 
When  the  ground  is  yellow,  the  French  call  it  cirage  ; 
when  gray,  grissaHe,  This  kind  of  work  is  chiefly 
used  to  represent  basso  relievos:  the  Greeks  call  pieces 
of  this  sort  fufx^^fueru, 

CAMALDULIANS,  Camalduktaks,  rr  Ca- 
MALDOLITES,  an  order  of  religious,  founded  by  Ro- 
muald,  an  Italian  fanatic,  in  1023,  '**  ^^  horrible  de- 
sert of  Camaldoli,  otherwise  called  Campo  Maldoli, 
situated  in  the  state  of  Florence,  on  the.  Apennines. 
Their  rule  ts  that  of  St  Benedict ;  and  their  houses,  by 
the  statutes,  are  never  to  be  less  than  five  leagues  from 
cities.  The  Camaldulians  have  not  borne  that  title 
from  the  beginning  of  their  order  ^  tilt  the  close  of  the 
eleventh  century  they  were  called  Bomualdins,  from 
the  name  of  their  founder. .  Till  that  time,  Camaldu- 
Han  was  a  particular  name  for  those  of  the  desert  Ca- 
maldoli ;  and '  D..  Gnuidi  observes,  was  not  given  to 
the  whole  order  in  regard  it  was  in  this  monastery  that 
tbe  order  commenced,  bnt  becatise  the  regulation  was 
best  nuitttained  here. 

Gnidt  Grandly  mathematician  of  the  grand  duke4>f 

Tuscany, 


CAM  t 

Cainaldu.  Tttscany,  and  ft  monk  of  thU  order,  has  poblisbed  Ca* 
liana  tnalduHaH  DissertationSy  on  the  origin  and  establish* 
ment  of  iL 

The  CatnalduiiU9  were  dtstttignisJied  into  two  classes, 
of  whicli  the  one  were  Ck>EKOBiT£S,  and  the  other 
Kremites. 

CAMALODUNUftf,  in  Ancient  Geography,  a 
town  of  the  Trioobantes,  the  first  Roman  coiony  in 
Britain,  of  veterans  under  the  emperor.  From  the  Iti- 
neraries it  appears  to  have  stood  where  now  Maiden 
stands.  It  continued  to  be  an  open  place  under  the 
Romans ;  a  place  of  pleasure  rather  than  strength  \  yet 
not  unadorned  with  splendid  works,  as  a  theatre  and 
a  temple  of  Claodios :  which  the  Britons  considered  as 
badges  of  slavery,  and  which  gave  rise  to  several  sedi- 
tions and  commotions.  It  stands  on  a  bay  of  the  sea, 
at  the  mouth  of  the  Chelmer,  in  the  county  of  Essex : 
the  modern  name  is  curtailed  from  the  aoeient. 

CAM  ARAN  A,  an  island  of  Arabia,  in  the  Red  sea, 
whose  inhabitants  are  little  and  black.  It  is  the  best 
of  all  the  islands  in  this  sea,  and  here  they  fiah  for  co- 
ral and  pearls.     N.  Lat.  15.  o. 

CAMABSEI,  or  Camac£,  Andrea,  painter  of  hi- 
story and  landscape,  was  bom  at  Bevagna,  and  at  first 
learned  the  principles  of  design  and  colouring  from 
Domenicbino  \  but  afterwards  be  studied  in  the  school 
of  Andrea  Sacchi,  and  proved  a  very  great  painter. 
He  was  employed  in  St  Peter^s  at  Rome,  as  also  at  St 
John  Lateran  \  and  bis  works  are  extremely  admired, 
for  the  sweetness  of  his  colouring,  the  elegance  of  his 
thoughts  and  design,  and  likewise  for  the  delicacy  of  his 
pencil.  Sandrart  laments  that  the  world  was  deprived 
of  30  promising  a  genius,  in  the  very  bloom  of  iife, 
when  his  reputation  was  daily  advancing.  He  died  in 
1657.  ^^  ^^  2i(ihvk  Lateran  are  to  be  seen,  the  Battle 
of  Constantino  and  Maxentius;  and  the  Triumph  of 
Constantino  \  which  are  noble  and  grand  compositions ; 
and  they  aiford  sofficient  proofe  of  the  happiness  of  bis 
invention,  and  the  correctness  of  his  execution.  Abo 
at  Wilton,  the  seat  of  the  earl  of  Pembroke,  there  is  a 
picture  of  Venus  with  the  Graces,  said  to  be  by  the 
hand  of  Camassei. 

CAMARCUM,  in  Anoteui  Geography,  the  capital 
of  the  Nervii,  a  people  of  Gallia  Belgica,  (Anton ine, 
Peutinger)  ;  before  whose  time  no  mention  was  made 
of  it.  Now  Cambray,  capital  of  the  Cambresis,  in 
French  Flanders.     E.  Long.  3.  15.  Lat.  50.  15. 

CAMARINA,  in  Ancient  Geography,  a  city  of  Si- 
cily, built  by  the  Syracusans  on  an  eminence  near  the 
sea,  in  the  south  of  Sicily,  to  the  west  of  the  promon- 
tory P^chynom,  between  two  rivers,  the  Hipparis  and 
Oanus.  Of  so  famona  a  city  nothing  now  remains  but 
its  name  and  aneient  walls,  a  mile  and  a  half  in  com- 
pass, with  the  sHght  remains  of  housei ;  now  called 
-Camartma, 

VAHjtHiJfA  Pbius,  a  marsh  or  lako  near  the  city  Ca- 
martna,  and-from  which  it  took  its  name.  In  a  time  of 
drought,  the  stench  of  the  lake  produced  a  pestilence ; 
upoti  wl^ch  the*  inhabitants  consulted  the  oracle,  whe- 
ther they  simald  not  quite  drain  it.  The  oraole  dis- 
suaded them :  tbey  notwithstanding  drained  it,  and 
opened  A  way  ibr  their  eneams  to  come  and  plnoder 
their  eity  t  hence  tlie  proverb  life  mtoveas  Camarimamt 
that  is,  not  to  remove  one  evil  to  h^ing  on  a  greater. 
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Lago  di  Camarana,  situated  in  a  beautiful  plain;  under  Canmriua 
the  very  walls  of  Camarina,  and  of  a  triangular  form.  II 

CAMAYEU.     SeeCAMAIEO.  CamlWct 

CAMBAIA,  or  Camvay,  a  town  of  Asia,  in  In- 
dia, and  in  the  peninsula  on  this  aide  the  Ganges ;  ca- 
pital of  a  province  of  the  same  name ;  but  more  com- 
monly called  Gttmerat,  It  is  seated  at  the  bottom  of 
a  gulf  of  the  same  name,  on  a  small  river;  is  a  large 
place  with  high  walls,  and  has  a  pretty  good  tTa£. 
The  product  and  manulaetnres  are  inferior  to  few  towns 
in  India,  for  it  abounds  in  .com,  cattle,  and  silk  ;  and 
cornelian  and  agate  stones  are  found  in  its  rivers.  The 
inhabitants  are  noted  for  embroidery ;  and  aone  of 
their  quilts  have  been  valued  at  40L  It  came  into  tbe 
possession  of  the  British  in  1803.  £.  Long.  72*  15. 
N.  Lat.  22.  30. 

CAMBAiES,  in  commerce,  cotton  cloihs  made 
at  Bengal,  Madras,  and  some  other  places  on  the  coast 
of  Coromandel.  They  are  proper  for  the  trade  of 
Marseilles,  whither  the  English  at  Madras  send  great 
numbers  of  them.  Many  are  also  tfoported  iato  Hol- 
land. 

CAMBER,  according  to  our  monkiafa  historians,  one 
of  tbe  three  sons  of  Brute,  who,  upon  his  lather's  death, 
had  that  part  of  Britain  assigned  him  for  his  share, 
called  from  him  Cambria,  now  Wales. 

CAMBER^Beantf  among  builders,  a  piece  of  timber  in 
an  edifice  cut  archwise,  or  with  an  ci^tose  angle  in  tbe 
middle,  commonly  used  in  platforms,  as  ohorob  leads, 
and  on  other  occasions  where  long  and  strong  beams  are 
required. 

CAMBERED  decks,  among  sbip-boilden.  The 
deck  or  flooring  of  a  ship  is  said  to  be  cambered, 
or  to  lie  cambering,  when  it  >is  higher  in  the  middle 
of  the  ship's  length,  and  droops  towards  the  stem 
and  stern,  or  the  two  ends.  Also  when  it  lies  irregu- 
lar ;  a  circumstance  which  renders  tbe  ship  very  unfit 
for  war. 

CAMBERT,  a  French  mvsician  in  the  17th  een- 
tory,  was  at  first  admired  for  the  manner  in  which  he 
touched  the  organ,  and  became  superintendent  of  tbe 
music  to  Anne  of  Austria  tbe  queen^motber.  Tbe 
Abb€  Perin  associated  him  in  tbe  privilege  be  obtained 
of  his  majesty,  of  setting  up  an  opera  in  1669.  Cam- 
bert  set  to  music  two  pastorals,  one  entitled  Pomona, 
the  other  Ariadne,  which  were  the  first  operas  given  in 
France.  He  also  vrrote  a  piece  entitled  Thepmins  and 
pleasures  ofhve.  These  pieces  pleased  the  public ;  yet 
in  1672,  Lnlly  obtaining  the  privilege  of  the  opera, 
Cambert  vat  obliged  to  come  to  England,  where  he 
became  su  perin tendant  of  the  mosic  to  King  Charles  II. 
and  died  there  in  1677* 

CAMBIO^  an  Italian  word  which  ngnlitu  exchange, 
commonly  used  hi  Provence,  and  in  some  other  coon- 
tries,  particnUrly  Holland. 

CAMBIST,  a  name  given  in  France  to  those  who 
trade  in  notes  and  biHa  of  exchange*  The  word  cam- 
bist, though  a  term  of  antiquity,  is  even  now  a  techni- 
cal word,  of  seme  use  among  merchants,  traders,  and 
.  bankers.  Some  derive  it  from  the  Latin  cambium,  or 
rather  eambio,  * 

CAMBLET,  or  Cramblet,  a  stdF  sometimes  of 
wool,  sometimes  -  silk,  and  sonietimes  hair,  especiaU 
iy  that  of  goats,  with  wool  or  ailk:  in  some,  the 
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c«mbl«i  x$uf^  lA.ftUk  and  wool  Urbted  togetbep,  and  Uie  iroof        CAMBSASBQES,  in  bomiieiica,  fine  lin«n  Aiade   Cambm. 


The  troe  tr  opiei^Ul  camblet  is  made  ol  tlie  pore 
hair  ef  »  »09C  oF  goat^  frequent  about  Angera,  Mid 
wliielk  iMiJiee  tJle  Ficbes.  of  tbat  citfy  all  the  inhab»taDt» 
whereof  are  employed  in  tlie  manufacture  and  oom* 
niei^e  6f  camblet^.  It  is  eeitain  we  find  roentioned 
itt^middt#-ag»  wtiljene  stttff«-  minie  of  eam^U  hair,,  ondei' 
the  deBomifiatioiiaof  cameUtum  and'  camelimum,  whence 
pitobubly  tlie  origin  of  the  tetm>^  but  these  are  repre- 
sealed  a^a|raBgelfC0af8e«  i^gby  lind  pdckly,  and  seem 
te'  have^-beea  ehieflj  used  among  th«  monks  by  way  of 
moHifieateaDy  as  the  hatr  shirt  of  latter  times* 

We  have  oo  camUets  made  in  £urope  of  tbe  goats 
hair  aUne;  even  at  Brussels,  they  find  it  necessary  to 
add  a  mixtore  of  Woollen  thread. 

Ejigkad^  France,  Hollbndt  and  Flanders,  are  the 
chief  places  of  tkis  lytanufacture.  Brussels  eseeeds 
them  all  in  the  beauty  and  quality  of  its  eamblet8'>  those 
oF^  EnglaiMd  are  repaied  the  seooud. 

Fiffiiwd  Cambists^  are  those  ef  one  e6lour,  whereon 
axe  stamped  various  figures,  flowers,  foliage,  &c.  by 
meaas  of  hoC  JraiM,  which  are  a*  kind  of  moulds,  passed 
tegeAer  with  the  stuff  uadef  a  pvess.  These  are  chief- 
ly brooglit  from*  AoHens  and  Flanders ;  the  commerce 
of  theee  waa  antieDtly  nracb  laove  ooasiderable  than-  at 


Waiened  CjMBBSTSf.  those  whtch»  aAer  weaving,  re- 
osif«'a  oeiiain  preparaliod  with  water  j  and'  are  after- 
wards passed  wider  a  hot-  press,  whioh  gives  tJien  a- 
asMMthoess  and  lustre* 

ITamd  CUwUsatrSf  are  those  whereon  waves  are'  im- 
pressed, as  on  tabbies;'  by  means  of  a  calender,  uads]^ 
which' tbey  are  paseed  ana  repassed  several  times. 

The  nMumfacturers,  &c.  of  camblets  are  to  tak»  care 
they  dO'  not  acquire  any  false  and  needless  plaits  \  it 
being  aloMSt  impossible  to  get  them  out  again.  This 
is  noterioua  even  to  a  proverb ;  we  say  a  person  is  like 
caalblet  he  has  take»  bis  plaiu 

CAMBODIA,  a  kingdom  of  Asia,!  in  the  East  In- 
dies,, bounded  oa  the  north  by  the  kingdom  of  Laos, 
on*  the  easi;<hy  Coehio-Cbina  and'Chiapa,  and  on  the 
seoth  and  west  by  the  golf  and  kingdom  of  Siam  \ 
divided  by  a  larga  liver  called  Mecon^  The  capital 
town  is  of  the  same  name,  seated  oo  the  western  shove 
of  the  said  rive v,  abeut  150  miles  north  of  its  meoth. 
This  cesBtry  is  amiuaUy  overflowed  in  the  raiay  sea- 
son, hetweea  June  and  October;  and  its  productions 
and  fruits  are  mnch  the  same  widi  those  usually  fouod 
between  the  tropics*     £*  Long*  Z04»  15.  N.  Lat.  I2. 

CAMBODUNUM,  (Itinewy) ;  a  town  of  the  Bri- 
gaates  IB  Britain;  now  in  roias,  near  Almonbury  in 
Yorkshire*  Westchester,  (Talbot.)  Also  a,  town  of 
Vind^icia,  on  the  Gambas  ;  new  Kempten  in  Suabia. 

CAMBOGIA,  in  Boimty^  a- genus  of  the  roenogy* 
Bja  ordes,  belenging  to  the  pelyandria  class  of  plants  ; 
and  in  the  natoral  method  ranking  under  the  38th  or* 
der,  Trnpoar^  The  osrolla  is  tetrapetalous ;  the  calyx 
tetrapbylloas ;  and  the  fruit  is  a  pome  with  eight  cells, 
and  solitary  seeds.  There  is  but  one  species,  the 
gDtt%  m  native  of  India^  which  yields  the  gimi«resiii 
knewB'  hy  the  nane  ef  gamiogg  ib  the  shops.  See 
Gammas. 


in  £gypt,  of  which  there  is  a  ooasiderable  trade  at 
Cairo,  Alexandria^  and  Bosetta,  or  Biaschit^     They 
SEre  called  cam^asines  bowf  their  resertiblance  to  cam-  y 
bries. 

GAME  RAY,  an  archieptscopal  city,  the  capital  of 
the  Gamibresis,  in  the  Low  Countries,  seated  en  the 
Scheldt^     It  is  defended  by  good  fitftjfications,  and 
has  a  fort  on  the  side  ef  the  rive^ ;  and  as*  the  land  id 
low  on  that  side,  they  can  hif  the  adjacent  parts  under 
water  by  means  of  slnicrs.     Its  ditches  are*  large  ami 
deep,  and  those  of  the-  oitadd  are  cut  into  a  rock.    Clo^* 
dion  became  roastei'  of  Gambray  10^445.    The  I>aner 
burnt  it  afterwards ;  since  which  time  io  became  a  free' 
im|»erial  cky.    It  has  been  the  subject  of  contest  be- 
tween the  emperors,  the  kings  of  Frailce,  and  the  earls^ 
of  Flanders.     Francis  I.  let  it  remain  neutral  during? 
the  war  with  Charles  V.  but  this  last  took  possession -of 
it  in  1543.     After  this  it  was  given  to  John  of  Mont- 
luc  by  Henry  III.  of  France,  whom  he  created  prince- 
of  GamlMvy  ;  but  the  Spaniards  took  it  from  Mentlu& 
in  1593,  which  broke  his  heart*     It  continued  under 
the  dominion  of  the  boose  ci  Austria  till  1677,  when* 
the  king  of  France  became  master  of  it,  in  whose  bands 
it  has  continued' ever  since* 

The  buildings  of  Cambray  are  tiderably  handsome, 
and  the  streets  fine  and  spacious.  The  place  or  square 
for  arms  is  of  an  extraardinary  lai^neis,  and  capable 
of  leceiving  the  whole  garrison  in  order  of  battle.  The 
cathedral  dedicated  to  the  Vii^in>  Mary  is  one  of  the 
finest  in  Europeu  The  body  of  the  church  is  verv  large,^ 
and:  there  are  rich  chapels,  the  piltan  of  which  are 
adorned  with  marble  tombs  tbat  are  of  es^uisite  work^' 
manship,  and  add  greatly  to  the  beauty  of  the  place. 

There  are  two  galleries,  one  of  which  is  of  copper, 
finely  wrongfat.  The  door  of  the  choir  is  of  the  same 
metal,  and  well  carved.  The  steeple  of  this  church  is 
very  high,  and  built  in  the  form  of  a  pyramid;  and 
from  it8  top  you  have  a  view  of  the  city,  which  is  one 
of  the  finest  and  most  agreeable  iit  the  Low  Countries* 
There  are  nine  parishes,  four  abbeys,  and  several  con- 
vents for  both  sexes.  The  citadel  is  very  advantage- 
ously situated  on  the  high  ground,  and  ooounands  the 
whole  city.  Cambray  is  one  of  the  most  opulent  and 
commercial  cities  in  the  Low  Countries ;  and  makes 
every  year  a  great  number  of  pieces  of  cambric,  with- 
which  the  inbabitanta  drive  a  great  trade.  £•  Long* 
3.  20*  N.  Lat.  50.  IT. 

CAUffKiAY,  3f«  de  Feneion^  arehiishop  ^.     See  Fe- 

NELOK. 

GAMBRESIS,  a  province  of  France,  in  the  Ne- 
therlands, about  25  miles  in  length.  It  is  bounded  oa> 
the  north  and  east  by  Hainault,  on  the  south  by  Picar-* 
dy,  and  on  the  west  by  Artois*  It  is  a  very  fertile  and- 
populous  country ;  and  the  inhabitants-  are  industrious,^ 
active^  and  iageniooa.  The  trade  consists  principally 
in  com,  sheep^  very  fine  wool,,  and  fine  linen  doth. 
Gambray  is  the  capital  town; 

CAMBRIA,  a  name  for  the  principality*  of  Wales. 

CAMBfiiC,  iu  commerce,  a  species  of  linen  made' 
of  flax,  very  fine  and  white  ;  the  uanM  of  which  was 
originally  derived  from  the  city  of  Cambray,  where 
they  were  first  maiiufiictored#    They  are  now  made  at 
other  places  in  Fmioe.  - 
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Tlie  manu&cture  of  cambrics  hath  long  since  proved  handtome  etone  eondaiti  to  which  water  k  conveyad  Cambrnl^. 

of  extraordinary  advantage  to  France.   For  many  years  by  an  aoneducti  which  was  the  benefaction  of  the  cele-  < 

it  appeared  that  England  did  not  in  this  article  contri--  brated  Hobson,  a  carrier  in  the  reign  of  James  L  who 

hute  less  than  200,oool.  per  annum  to  the  interest  of  was  a  native  of  this  town.     A  fine  road  for  the  benefit 

France.     This  proved  motive  soOScient  to  induce  the  of  the  inhabitants  and  students  was  made  a  few  ▼eara' 


parliament  of  Great  Britain  to  enact  numy  salutary 
laws  to  prevent  this  great  loss  of  our  wealth*  See 
x8  Geo.  If.  c.  38.  and  21  Geo.  II.  c  26.'  See  also 
Stat.  32  Geo.  II.  c.  32.  and  4  Geo.  III.  c.  37.  which 
regulates  the  cambric  manufactory,  not  long  since  in- 
troduced into  Winchelsea  in  Sussex }  hot  very  soon 
abolished.  The  cambrics  now  allowed  in  this  country 
are  manufactured  in  Scotland  and  Ireland.  Any  per- 
sons convicted  of  wearing,  skiing  (except  for  exporta- 
tion), or  making  up  for  hire  any  cambric  or  French 
lawns,  are  liable  to  a  penalty  of  jl.  by  tlie  two  first  sta- 
tutes cited  above. 

CAMBRIDGE,  a  town  of  England,  and  capital 
of  the  county  of  that  name.  It  takes  the  name  of 
Cambridge  from  the  bridge  over  the  Cam,  which  di- 
vides the  town  into  two  parts.  Either  it  or  a  place  in 
the  neighbourhood  was  styled  Camborttum^  in  the  time 
of  the  Bomans.  It  suffered  much  during  the  wars 
with  the  Danes.  Here  was  a  castle  built  by  William 
the  Conqueror,  of  which  the  gatehonne  yet  remains, 
and  is  now  the  county  gaol.  By  Doomsday-book  it 
appears  that  it  then  had  ten  wards,  containing  387 
bouses.  In  William  Rufus^s  reign  it  was  quite  de- 
stroyed by  Roger  do  Montgomery ;  l>ut  Henry  L  be- 
stowed many  privileges  upon  it  to  encourage  its  resto- 
ration, particularly  an  exemption  from  the  power  of 
the  sheriff,  on  condition  of  its  paying  yearly  into  the 
exchequer  100  merks  (equivalent  to  1000  pounds  now), 
and  from  tolls,  lastage,  pontage,  passage,  and  stallage, 
in  all  fairs  of  his  dominions.  It  was  afterwards  often 
plundered  in  the  barons  wars  by  the  outlaws  from  the 
isle  of  Ely,  till  Henry  III.  secured  it  by  a  deep  ditch. 
In  1388,  Richard  II.  held  a  parliament  there.  In  the 
rebellion  of  Wat  Tyler  and  Jack  Straw  against  that 
prince,  the  university  records  were  taken  and  burnt  in 
the  market  place. 

The  modem  town  is  about  one  mile  long  from  sooth 
to  north,  and  about  half  a  mile  broad  in  the  middle,  di« 
minishing  at  the  extremities.  It  has  14  parish  church- 
es, of  which  two  are  without  any  towers.  It  contained 
11,108  inhabitants  in  181 1  j  but  the  private  buildings 
are  neither  elegant  nor  large,  owing  chiefly  to  their  be- 
ing held  on  college  leases.  It  is  govemecl  by  a  mayor, 
lugh  steward,  recorder,  13  aldermen  and  24  common 
council  men,  a  town  clerk,  &c.  Its  chief  trade  is 
water  carriage  from  bence  to  Downham,  Lynn,  Ely, 
&c.  The  Jews,  being  enoouraged  to  settle  in  Eng- 
land by  William  I.  and  11.  were  very  populous  here  for 
several  generations,  and  inhabited  that  street  now  call- 
ed the  Jewry,  They  had  a  synagogue,  since  convert- 
ed to  a  parish  church,  called  from  the  shape  of  its 
tower  Round  Church;  though  others  are  of  opinion 
that  it  was  built  by  the  Knights  Templars,  it  bearing 
41  resemblance  to  the  Temple  church  in  London.  The 
market  place  is  sit-oated  in  the  middle  of  the  town,  and 
consists  of  t\n\  spacious  oblong  squares  united  together  \ 
at  the  top  of  the  angle  stands  the  shire  hall,  lately 
erected  at  the  expence  of  the  county.  At  the  back 
of  the  shire  hall  is  the  town  hall  and  gaol.  In  the 
market  place,  fronting  the  shire  hall,  is  a  remarkably 

3 


since  for  four  miles,  firom  this  town  to  Gogmagog  bills, 
pursuant  to  the  will  of  Mr  Worts.  The  late  Dr  Ad- 
denbroke  also  left  it  4000!.  towards  bailding  and  fur- 
nishing an  hospital  for  the  core  of  poor  diseased  people 
gratis  \  of  which  charity  the  master  of  Catharine  ball 
is  a  trustee  \  which  hospital  has  been  erected  at  the 
sonth-east  end  of  the  town.  At  a  little  distance  from 
Bennet  college  is  the  botanic  garden  of  five  acres,  and 
a  large  house  for  the  use  of  the  governors  and  tbe  resi- 
dence of  the  curator,  given  to  the  university  by  tbe  late 
Dr  Walker,  who  settled  an  estate  00  it  towards  its  sup- 
port, to  which  the  late -Mr  Edward  Betbam  added  a 
very  considerable  benefaction.  The  town  has  fairs  on 
June  24.  and  August  14. 

Tbe  glory  of  Cambridge  is  its  university  \  but  when 
it  bad  its  beginning  is  uncertain.    At  first  there  was 
no  public  provision  for  the  accommodation  or  mainte- 
nance of  the  scholars ;  but  afterwards  inns  began  to  be 
erected  by  pious  persons  for  their  reception,  and  in 
the  time  of  Edward  I.  colleges  began  to  be  bailt  and 
endowed.      This  university,  not  inferior  to  any  in 
Christendom,  consists  of  1 2  colleges  and  4  halls,  which 
have  the  same  privileges  as  the  colleges.    Tbe  whole 
body,  which  is  commonly  about   1 500,  enjeytf  very 
great  privileges  granted  by  several  of  oar  sovereigns  $ 
but  it  was  James  I.  who  empowered  it  to  send  two 
members  to  parliament,  as  the  town 'bad  done  from 
the  first.     The  university  is  governed,  x.  By  a  chan- 
cellor, who  is  always  some  nobleman,  and  may  be 
changed  every  three  years,  or  continued  longer  by  tbe 
tacit  consent  of  tbe  university,     a.  By  a  high  steward, 
chosen  by  the  senate,  and  holding  his  place  by  patent 
from  the  university.    3.  By  a  vice-chancellor;  who  is 
the  bead  of  some  college  or  hall,  and  chosen  yearly  by 
the  body  of  the  university,  the  heads  of  the  colleges 
naming  two.     4.  By  two  proctors  chosen  every  year, 
according  to  the  cycle  of  colleges  and  balls ;  as  are 
two  taxors,  who  with  the  proctors  regulate  the  weights, 
and  measures, '  as  clerks  of  markets.      The  proctors 
also  inspect  the  behavioor  of  the  scholars,  who  mtist 
not  be  out  of  their  colleges  after  nine  at  night.    Here 
are  also  2  moderators,  2scmtators,  a  commissary,  pub- 
lic orator,  2  librarians,  a  register,  a  school-keeper,  3 
esquire  beadles  and  a  yeoman  beadle,  18  professors,  and 
the  Capnt,  consisting  of  the  vice-chancellor,  a  doctor 
of  divinity,  a  doctor  of  laws,  a  doctor  of  physic,  a  re- 
gent and  a  non-regent  master  of  arts.      Henry  VI. 
granted  it  the  power  to  print  all  books  of  any  kind 
within  itself,  a  privilege  which  Oxford  had  net.     Tbe 
senate  house  of  the  university  is  an  elegant  building  of 
the  Corinthian  order,  cost  near  x6,oool.  buildings  in 
which  on  the  north  side  is  a  fine  statne  of  George  I. 
erected  in  1739  at  the  expence  of  the  late  Lord  Town- 
shend  \  opposite  to  this  on  the  sonth  side  is  another  of 
George  II.  erected  in  1765  at  the  expence  of  the  late 
duke  of  Newcastle :  at  the  east  end,  on  each  side  of 
the  entrance,  are  two  others  $  one,  the  late  dnke  of 
Somerset,   after   the  Vandyke  taste ;  the  other,   an 
Italian  emblematical  figure  of  Gloria.    This  is  allowed 
to  be  the  roost  superb  room  in  England,  being  10 1  feet 
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Ctabridfe.  I^f «  4*  bimd,  miid  5a  high  ^   and  k  has  a.  gallery 
which  can  conUio  1000  penoos.    This  huiiding  forms 
the  north  side  of  the  quadrangle,  as  the  schools  and  pub- 
lic library  do  the  west,  the  schools  being  the  ground 
floor,  and  the  library  over  them  sorroonding  a  small 
oourt^.    North  of  the  philosophy  school  is  the  repository 
of  Dr  Woodward's  fossils,  eres,  shells,  &,c.     The  doc^ 
tor,  together  with  that  collection,  and  a  part  of  his 
library,  left  a  sum  of  money  to  this  uniyersity  for  erect- 
ing a  professorship  for  natural  philosophy,  with  a  pro- 
vision of  ijol.  a-year  for  ever.     At  the  south-east  cor- 
■er  of  this  building  is  an  elegant  geometrical  stone  stair- 
case which  leads  to  the  old  library,  and  consists  of  18 
classes  ^  at  the  end  of  which  is  an  elegant  square  room, 
ia  which  are  deposited  the  MSS.  and  a  valuable  cabi- 
net of  oriental  books  and  curiosities,  &c.     This  room 
opens  to  two  other  rooms,  containing  26  large  classes, 
consisting  of  3O,p0O  volumes  presented  tojthe  university 
by  George  L  being  the  entire  collection  of  Dr  Moore, 
bishop  of  Ely,  and  purchased  of  the  doctor's  executors 
by  bis  majesty  for  6ooo  guineas  y  before  which  his  ma- 
jesty gave  the  university  2000I.  to  defray  the  ex  pence  of 
fitting  up  the  apartments,  and  erecting  classes  for  their 
reception  ;  they  consist  of  the  first  editions  of  the  Greek 
and  Latin  classics  and  historians,  and  the  greatest  part 
of  the  works  of  the  first  printers ;  Urge  collections  of 
prints  by  the  greatest  masters  ^  and  a  valuable  MS*  of 
the  Gospels  and  Acts  of  the  Apostles,  on  vellum,  in 
Greek  and  Latin  capitals,  given  to  the  university  by 
Theodore  Beu,  and  supposed  to  be  as  old  as  any  MS* 
txtMnt.      The  other  part  of  the  library  has  been  re- 
built in  aa  elegant  manner,  and  forms  the  west  'side  of 
the  intended  quadrangle.    The  books  which  are  con- 
tained in  the  last  room  are  part  of  Che  old   library, 
augmented  with  a  considerable  number   of  the    best 
modem  books,  several  of  which  are  presents  from  foreign 
sovereigns  and  eminent  men*     The  south  side  of  the 
quadrangle  is  designed  for  a  building  to  contain  the 
printing-office,  &c*  of  the  university,  for  which  pre- 
parations began  lately  to  be  made  by  pulling  down  the 
old  buildings  on  the  spot.      St  Mary's  church  forms 
the  east  side  of  this  quadrangle ;  here  the  university 
have  their  public  sermons  y  and  the  pulpit,  which  stands 
in  the  centre  of  the  church,  and  faces  the  chancel,  has 
■0  soundingboard.     In  a  grand  gallery  over  part  of  the 
chancel  is  a  seat  for  the  chancellor,  vice-chancellor,  &c* 
George  I.  when  he  gave  the  books,  also  established  a 
professor  of  modern  history  and  modern  languages  in 
this  university,  with  a  salary  of  400I.  for  himself  and 
two  persons  under  ;fatm,   qualified  to  instruct  in   that 
blanch   20  scholars,   to   be   nominated,  by  the  king, 
each  of  whom  is  obliged  to  learn  at  least  two  of  the 
languages.      A   fellowship   is   founded   at   Magdalen 
college,   appropriated   to  the  gentlemen  of  Norfolk, 
and  called   the    travelling  Norfolk  /eilowship.     All 
the   libraries  in   Cambridge,  except   that   of  King's 
college,   are  lending   libraries:   and  those  at  Oxford 
are  studying  libraries*    The  different  colleges  are  as 
follow  *: 

I.  St  Peter's,  the  most  ancient,  and  the  first  on  enter- 
ing the  town  from  London,  consisting  of  two  courts,  se- 
parated by  a  cloister  and  gallery.  The  largest  is  144 
feet  long,  and  84  broad.  The  buildings  in  this  court 
have  been  lately  repaired  in  an  elegant  manner*  The 
lesser  coort  is  divided  by  the  chapel,  which  is  a  fine 
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old  building,  J4  feet  lorig,   27  broad,  and  27  high^Cambi 
This  college  was  founded  in  1157.  There  are  three  col- ' 
leges  in  Oxford,  which  dispute  the  antiquity  with  tbisw 
Cambridge  and  Oxford  ware  universities  long  before 
they  were  possessed  of  any  colleges  in  their  own  rights 
the  students   then    lodging   and    boarding  with    the 
townsmen,  and  they  then  hired  hotels  for  their  exer- 
cises and  disputations.     A  hotel  or  hall,  now  denomi- 
nated Pytkagoras^s  school^  situated  on  the  west  side  of 
the  river,  is  one  of  the  ancient  hotels  that  remain  un- 
demolished,  and  in  which  Erasmus  read  his  first  Greek 
lectures  in  England.     2*  Clare  hall,  on  the  brink  of 
the  river,  over  which  it  has  an  elegant  stone  bridge, 
was  founded  in  1326,  consisting  of  one  grand  court,  150 
feet  long,  and  1 1 1  broad*     The  front  of  this  building 
that  fiices  the  fields  has  the  appearance  of  a  palace. 
To  this  college  a  new  chapel  has  been  added*   3*  Pem- 
broke hall  is  near  St  Peter^s  college,  and  was  fqiinded 
in  1343  ;  it  consists  of  two  courts.     It  has  an  elegant 
chapel,  built  by  Sir  Christ*  Wren*     4.  Corpus  Christi 
or  Bennet  college,  founded  in  1350,  has  but  a  mean  ap- 
pearance, but  is  possessed  of  a  remarkably  large  col- 
lection of  valuable  and  curious  ancient  manuscripts* 
5*  Trinity  hall,  on  the  north  of  Clare  hall,  near  the 
river,  was  founded  in  13 5.1  j  it  is  a  small  but  remark- 
ably neat  building.     6.  Gonvil  and  Caius  college  Is 
near  the  middle  of  the  town,  north  of  the  senate  house, 
and  has-. three  courts*  It  was  founded  in  1348,  and  aug- 
mented in  I  SSI*      7*  King's  college,  the  most  noble 
foundation  in  Europe,  was  first  bndowed  by  Henry  VI* 
The  old  court  resembles  a  decayed  castle,,  more  than  a 
college*     The  new  building  .is  very  magnificent,  near 
300  feet  long.     The  chapel  is  one  of  the  finest  pieces 
of  Gothic  architecture  now  remaining  in  the  world* 
It  is  304  feet  long,  73  broad  on  the  outside,  and  40 
within,  and  91  high  j  and  yet  not  a  single  pillar  to 
sustain  its  ponderous  roofs,  of  which  it  has  two :  the 
first  is  of  stone,  most  curiously  carved  \  .the  other  of 
wood,  covered  with  lead,  between  which  is  a  vacancy 
of  10  feet*    There  is  such  a  profusion  of  carvings,  both 
within  and  without,   as   Is   nowhere   to  be   equalled- 
Henry  VIL  enlarged  it  188  feet  in  length,  and  Hen- 
ry VIII.  gave  tlie  elegant  stalls  and  organ  gallery, 
with  its  inimitable  carvings,  where  are  the  coats  of 
.arms  of  that  king  and  those  of  Anne  Boleyn  quarter- 
ed*    He  gave  also  the  elegant  painted  glass  windows, 
which  are  in  fine  preservation,  and  were  permitted  by 
Cromwell  to  be  preserved  when  almost  every  other  in. 
England  was  destroyed,  as  he  had  a  particular  regard 
for  this  university,  where  he  had  his  education,  and 
for  the  town  which  he  had  represented  in  parliament* 
A  new  altar  has  been  lately  erected,  which  corresponds 
with  the  architecture  of  the  huiiding,  embellished  with 
an  antique  painting  of  Christ  taken  down  from   the 
purchased  in  Italy,  and  presented  to  the  college 
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by  the  earl  of  Carlisle.  In  this  chapel  are  put  up  the 
Spanish  colours  taken  at  the  reduction  of  Manilla  by 
Colonel  Draper,  a  member  of  this  college.  This  col- 
lege has  an  ancient  stone  bridge  over  the  Cam* 
8.  Queen^s  college,  near  the  river,  south  of  King^s,  was 
founded  in  1448,  and  consiBts  of  two  courts,  with  a  fine 
grove,  and  gardens  on  both  sides  of  the  river,  connected 
with  each  other  and  the  college  by  two  wooden  brldgpes, 
one  of  which  is  of  a  curious  structure*  9*  Catharine 
hall  is  east  of  Queen\  and  its  principal  front  on  the 
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Cambridge.  It  contains  only  one  cour|,  1 80  feet  long,  and  1 20  broad, 
and  was  fbqnded  in  1475*  lo.  Jesus  college  ia  at  the 
east  end  of  the  town,  sarroanded  by  groves  and  gar- 
dens. The  principal  front  faces  tbe'  south,  1 80  feet 
long,  regularly  built  and  sasbed  :  it  was  origioally  a 
Benedictine  convent,  and  converted  to  the  present  use 
in  1 576.  II.  Christ's  college  is  opposite  to  St  Andrew's 
church,  on  the  east  side  of  tbe  town  j  and  was  founded 
by  Henry  Vllth's  mother,  in  1505.  It  has  lately  had 
a  thorough  repair,  and  is  now  a'  neat  and  beautiful 
structure.  1 2.  St  John's  college  was  founded  by  the 
same  lady,  in  1509,  on  the  site  of  a  dissolved  priory. 
It  consists  of  three  courts,  and  has  a  large  library  filled 
with  scarce  and  valuable  books.  To  this  college  be* 
longs  a  fine  stone  bridge  over  the  river,  which  leads  to 
their  grand  walks.  13.  Magdalen  college,  the  only 
one  that  stands  on  tbe  north  side  of  the  river,  near  the 
great  bridge,  consists  of  two  courts,  and  was  founded 
in  1 519.  14*  Trinity  college  is  east  of  the  river,  hav- 
ing 8t  John's  college  on  tbe  north,  and  Caius's  col- 
lege and  Trinity  ball  on  the  south.  It  contains  two 
large  quadrangles,  the  first  of  which  is  344  feet  long, 
and  280  broad.  It  has  two  noble  entrances  ^  and  on 
the  north  side  of  it  is  the  chapel,  204  feet  long,  34 
broad,  and  44  high.  It  has  every  grand  ornament, 
and  the  much  admired  statue  of  Sir  Isaac  Newton, 
who  was  a  student  in  this  college.  The  hall  is  above 
100  feet  long,  40  broad,  and  50  high.  The  inner 
court  is  esteemed  the  finest  in  tlie  university,  and  sur- 
passes any  in  Oxford.  It  is  very  spacious,  and  has  an 
elegant  cloister  of  stone  pillars,  supporting  grand  apart* 
ments :  on  the  west  is  the  library,  the  most  elegant 
structure  of  the  kind  in  the  kingdom,  190  feet  long, 
40  broad,  and  38  high  within.  Its  entrance  is  by  a 
staircase,  tbe  steps  black  marble,  and  tbe  walls  in- 
crusted,  with  ancient  Roman  monuments.  The  en- 
trance into  the  library  is  by  folding  doors  at  the  north 
end.  Its  inside  appearance  is  inexpressibly  grand, 
having  at  the  south  end  (lately  erected)  a  beautiful 
painted  glass  window  of  bis  present  majesty  in  his  robes  j 
and  the  classes  are  large,  beautiful,  and  noble,  weU 
stocked  wjtb  books,  manuscripts,  &c.  Its  outside  has 
every  suitable  embellishment,  and  was  erected  by  Sir 
Christopher  Wren,  at  the  ex  pence  of  near  20,oool« 
Under  this  building  is.  a  spacious  piazia  of  equal  di- 
mensions }  out  of  which  open  three  gates  to  a  lawn 
that  leads  to  the  river,  over  which  is  a  new  elegant 
cycloidal  bridge  of  three  arches,  leading  to  extensive 
walks.  In  the  middle  is  a  remarkable  vista.  This  col- 
lege was  founded  on  the  site  of  two  other  colleges  and 
a  ball  in  1546,  by  Henry  VIII.  15.  Emanuel  college 
is  at  the  south-east  end  of  the  town  ;  consists  of  two 
coorts,  tbe  principal  of  which  is  very  neat }  and  was 
built  on  the  site  of  a  Dominican  convent.  It  has  been 
lately  in  great  part  rebuilt  and  elegantly  embellished. 
i6»  Sidney-Sussex  college  is  in  Bridge-street.  Its  hall 
is  elegant,  but  tbe  chapel  remkrk-able  only  for  standing 
north  and  sooth,  as  others  do  east  and  west.  The  nom« 
her  of  inhabitants  in  the  town  of  Cambridge  in  1801^ 
was  10,087. 

CAMBRIDGESHIRE,  an  inland  county  of  Eng- 
land, bounded  on  the  east  bj  Norfolk  and  Suffolk,  on 
the  south  by  Essex  and  Hertfordshire^  on  the  west  by 


Bedfordshire  and  Huntingdonshire,  and  00  the  north  esmbridge- 
by  Lincolnshire.  Prior  to  the  arrival  of  the  Romans  it  ibiie, 
was  included  in  the  ancient  division  of  tbe  Iceni }  and  ^*^^.  ^^^' 
after  their  conquest,  in  the  third  province  of  Flavin,  ^"^gg* 
Caesariensis,  which  reached  from  the  Thames  to  tbe 
Humber.  During  the  Heptarchy  it  belonged  to  tbe 
kingdom  of  theXast  Angles,  the  sixth  kingdom,  which 
began  in  575,  and  ended  in  792,  having  had  14  king?; 
and  it  is  now  included  in  the  Norfolk  circuit,  the  dio- 
cese of  Ely,  and  province  of  Canterbury,  except  a 
small  part  which  is  in  the  diocese  of  Norwich.  It  is 
about  40  miles  in  length  from  north  to  south,  and  25 
in  breadth  from  east  to  west,  and  is  130  miles  in  cir- 
cumference, containing  near  570,000  acres.  It  has 
about  17,400  houses,  146,000  inhabitants :  is  divided 
into  17  hundreds,  in  which  are  one  city,  Ely ;  8  market 
towns,  viz.  Cambridge,  which  is  the  shire  town,  and  a 
celebrated  university,  Caxton,<  Linton,  Mercb,  New* 
market,  Soham,  Wisbeach,  Tbomey,  and  part  of  Roy^ 
ston  ;  220  villages,  64  parishes  :  sends  2  members  to 
parliament  (exclusive  of  2  for  the  town,  and  2  for  the 
university  J,  pays  one  part  of  the  laud  tax,  and  pro- 
vides 480  men  in  the  militia*  Its  only  rivers  are  the 
Cam,  the  Nene,  and  the  Ouse.  A  considerable  tract 
of  land  in  this  county  is  distinguished  by  the  name  of  the 
Isle  of  Ely.  It  consists  of  fenny  ground,  divided  by  in- 
numerable channels  and  drains  :.  and  is  part  of  a  very 
spacious  level,  containing  300,000  acres  of  land,  ex- 
tending into  Norfolk,  Sum>lk,  Huntingdonshire,  and 
Lincolnshire.  The  Isle  of  Ely  is  the  north  division  of 
tbe  county,  and  extends  south  almost  as  far  as  Cam* 
bridge.  The  whole  level  of  which  this  is  part,  is  bound- 
ed on  one  side  by  the  sea,  and  on  the  others  by  up- 
lands I  which,  taken  together,  form  a  jrude  kind  of  se* 
micircle,  resembling  a  horse  shoe.  The  air  is  very  dif- 
ferent in  different  parts  of  tbe  county.  In  the  fens  it 
is  moist  and  foggy,  and  therefore  not  so  wholesome  9 
but  in  the  south  and  east  parts  it  is  very  good,  these 
being  much  drier  than  tbe  other  ^  but  both,  by  late  im- 
provements, have  been  rendered  very  fruitful,  the 
former  by  draining,  and  the  latter  by  cinquefoil :  so  that 
it  produces  plentv  of  com,  especially  barley,  saSroa^ 
and  hemp,  and  afiords  the  richest  pastures.  The  rivers 
abound  with  fish,  and  the  fens  with  wild  fowl.  The 
principal  manufactures  of  the  county  are  malt,  paper, 
and  baskets.  As  the  above  tract  appears  to  have 
been  dry  land  formerly,  tbe  great  change  it  has  under- 
gone must  have  been  owing  either  to  a  violent  breach 
and  inundation  of  the  sea,  or  to  earthquakes.  As  tbe 
towns  in  and  about  tbe  fens  were  great  sufferers  by 
the  stagnation  of  the  waters  in  summer,  and  want  of 
provisions  in  winter,  many  attempts  were  made  to 
drain  them,  but  without  success,  until  the  time  of 
Charles  I.  in  which,  and  that  of  his  son,  the  work 
was  happily  completed,  and  an  act  of  parliament  passed, 
by  which  a  corporation  was  established  for  its  preserva* 
tion  and  government.  By  the  san^e  act,  83,000  acres 
were  vested  in  the  corppration,  and  10,000  in  the  king. 
In  these  fens  are  a  great  many  DECOTS,  in  which  in- 
credible  numbers  of  ducks,  and  other  wild  fowl,  are 
caught  during  the  season.  The  popnlation  of  Cam- 
bridgeshire in  181 1  amounted  to  100,109  penons* 
See  Cambridgeshibe,  Supplement. 
New  Cambridge,  a  town  of  New  Eog^andi  aboal 
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Cambridge  three  miles  from  Boston,  remarkable  foran  university  con* 
Q  sisting  of  three  colleges.  W.  Long.  7:3.  4.  N.  Lat.42.  o* 
Cftniden.  Cambpjdge  Manvscript^  a  copy  of  the  Gospels  and 
Acts  of  the  Apostles,  in  Greek  and  Latin.  Beza 
found  it  in  the  monastery  of  Ireneeas  at  Lyons  in  the 
year  1562,  and  gave  it  to  the  university  of  Cambridge 
in.1582.  It  is  a  quarto  size,  and  written  on  vellum; 
66  leaves  of  it  are  much  torn  and  mutilated,  ten  of 
which  are  supplied  by  a  later  transcriber.  Beza  con- 
jectures, that  this  manuscript  might  have  existed  so 
early  as  the  time  of  Irenseus:  Wetstein  apprehends 
that  it  either  returned  or  was  first  brought  from  Egypt 
into  France :  that  it  is  the  same  copy  which  Druth- 
mar,  an  ancient  expositor  who  lived  about  the  year 
840,  had  seen,  and  which,  he  observes,  was  ascribed  to 
6t  Hilary :  and  that  R.  Stepliens  had  given  a  parti- 
cular account  of  it  in  his  edition  of  the  New  Testa- 
ment in  X  550.  It  is  usually  called  Stephen* i  second 
Manuscript,  Mill  agrees  with  F.  Simon  in  opinion, 
that  it  was  written  in  the  western  part  of  the  world  by 
a  Latin  scribe,  and  that  it  is  to  a  great  degree  inter- 
polated and  corrupted  :  he  observes  that  it  agrees  se 
much  with  the  Latin  Vulgate,  as  to  afford  reason  for 
concluding,  that  it  was  corrected  or  formed  upon  a 
corrupt  and  faulty  copy  of  that  translation.  From 
this  and  the  Clermont  copy  of  St  PanPs  Epistles,  Beza 
published  his  larger  Annotations  in  1582. 

CAMBYSES,    See  (Hutory  of)  Persia. 

CAMDEN,  William,  the  great  antiquarian,  was 
bom  in  London  in  the  year  ijji*  His  father  was  a 
native  of  Lichfield  in  Staffordshire,  who  settling  in 
London,  became  a  member  of  the  company  of  paper- 
stainers,  and  lived  in  the  Old  Bailey.  His  mother  was 
of  the  ancient  family  of  Curwen,  of  Workington,  th 
Cumberland.  He  was  educated  first  at  Christ*s  hospi- 
tal, and  afterwards  at  St  Paul*s  school :  from  tbevce 
he  was  sent,  in  1566,  to  Oxford,  and  entered  servitor 
of  Magdalen  college;  but  being  disappointed  of  a  d«- 
my*s  plaee,  be  removed  to  Broadgate  hall,  and  sottre- 
what  more  than  two  years  after  to  Christ- church, 
where  be  was  sapported  by  his  kmd  friend  and  patron 
Dr  Thornton.  About  this  time  he  was  a  candidate  for 
a  fellowship  of  AH-soals  college,  but  lost  it  by  the  in- 
trigues of  the  Popish  party.  In  1570,  he  suptplicated 
tbe  regents  of  the  university  to  be  admitted  bachelor  of 
arts)  bat  in  this  also  he  miscarried.  The  following 
year  Mr  Camden  came  to  London,  where  he  prosecn* 
ted  bii  favourite  study  of  antiquitv,  under  the  patron- 
age of  Dr  Goodman,  dean  of  Westminster,  by  whose 
interest  be  was  made  second  master  of  WestnitMlet 
school  in  x  j75*  From  the  time  of  his  leaving  the  nni- 
verttty  to  this  period,  he  took  several  jonrneya  to  di£- 
fereot  parts  of  England,  with  a  view  to  make  observa- 
tions and  collect  materials  for  bis  Britannia^  in  which 
he  was  now  deeply  eneaged.  In  1581  be  became  in- 
timately acquainted  with  tbe  learned  President  Brisaon, 


who  was  then  in  England  j  and  in  1586  he  published   Ctfmdea. 
the  first  edition  of  his  Britannia  \  a  work  whieh,  though 
much  enlarged  and  improved  in  future  editions,  was 
even  then  esteemed  an  honour  to  its  author,  and  tbe 
glory  of  its  country.     In  1593  he  succeeded  to  the 
bead  mastership  of  Westminster  school  on  the  resigna- 
tion of  Dff  Grant.     In   this  office  he  continued   till 
1^5979  when  he  was  promoted  to  be  Clarencieux  king 
at  arms.     In  the  year  1600  Mr  Camden  made  a  tonr 
to  the  north,  as  far  as  Carlisle,  accompanied  by  his 
friend  Mr  (afterwards  Sir  Robert)  Cotton.     In  x6o6 
he  began  his  correspondence  with  the  celebrated  Pre- 
sident de  Thou,  which  continued  to  the  death  of  that 
faithful  historian.     In  tbe  following  year  he  publish- 
ed his  last  edition  of  the  Britannia,  which   is   that 
from  which  the  several  English  translations  have  been 
made  \  and  iq  1 608,  he  began  to  digest  his  materials 
for  a  history   of  the  reign  of  Queen  Elizabeth.     In 
1609,  after  recovering  from  a  dangerous  illness,  he 
retired  to  Cbisleburst  in  Kent,  where  be  continued  to 
spend  the  summer  months  during  the  remainder  of  hid 
life.     The  first  part  of  his  annals  of  the  queen  did  not 
appear  till  the  year  161 5,  and  he  determined  that  tbe 
second  volume  should  not  appear  till  lifter  his  death  (a). 
The  work  was  entirely  finished  in  1617}  and  from 
that  time  be  was  principally  employed  in  collecting 
more   materials   for   the  further  improvement  of  his 
Britannia.     In   1621,  being  now  upwards  of  70,  and 
finding  his  health  decline  apace,  he  detem^ned  to  lose 
no  time  in  executing  his  design  of  founding  a  historr 
lecture  in  the  university  of  Oxford.    His  deed  of  rift 
waa  accordingly  transmitted  by  his  friend  Mr  Heather 
to  Mr  Gregory  Wheare,  who  was,   by  himself,  ap« 
pointed  his  first  professor.     He  died  at  Chislehurst  ia 
1623,  ^^  ^^^  73^  1^^^  ^f  his  age)  and  was  buried 
with  great  solemnity  in  Westminster  Abbey,  in  tbe  soatk 
aisle,  where  a  monument  of  white  nmrble  was  erected 
to  his  memory.     Camden  was  a  man  of  singnlar  lao- 
deaty  and  integtity ;  profoundly  leaned  in  the  history 
and  antiquities  of  this  kingdom,  and  a' judicious  and 
eenseientious  historian.  He  was  reverenced  and  esteem- 
ed by  the  literati  of  all  nations,  and  will  be  ever  re« 
membered  aa  an  honour  to  the  age  and  country  where* 
in  he  lived.     Besides  the  works  already  mentioned,  he 
was  author  of  an  excellent  Greek  grammar,  and  of  ae* 
veral  tracts  in  Heame's  collection.     But  bis  great  and 
most  useful  work,  tbe  Brikmrnia^  is  that  upon  wkiok 
bis  fame  is  chiefly  built.    Tbe  edition  above  mentio*- 
ed,  to  wUefa  be  pot  bis  last  hand,  waa  correctly  print- 
ed in  folio,  much  augmented,  amended  where  it  waa 
neoesaary,  and  adorned  with  slaps.     If  wtfs  first  tnms- 
lated  into  English,  and  published  in  folio  at  LoUdoiT, 
in  xdxi,  by  tbe  laborioua  Dr  PhiloflMHi  Holland,  a 
physician  of  Coventry,  who  is  tbought  to  have  oon* 
sulted  onr  author  himself}  and  therefore  great  fotpeet 
has  been  paid  to  the  additioBa  and  eSplauelioBi  that 
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(a)  Th»  reign  of  Queen  Elizabeth  -was  so  recent  when  the  first  volume  of  tbe  Annals  was  puUisfaed^  tlwt 
many  of  the  persons  concerned,  or  their  dependents,  were  still  living.  Tt  is  no  wonder,  therefore,  that  the  hoaiMt 
historian  should  ofend  those  whose  acHons  would  not  bear  inquiry.  Some  bf  his  enemies  were  elkmoMoa  and 
taonblesome;  wbieh  determined  him  not  to  publish  the  second  volume  during  bis  life  \  but,  that  postMt^  mitht 
be  in  no  dtoger  of  disapMintment,  he  deposited  one  copy  in  the  Cotton  library,  and  transmktad  aatftbef  ts  lis 
friend  JDnpnj.  ^  Paris.    It  was  first  printed  at  Leydtfn  in  1625. 
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Camden   oce^^tber^iA,  dli  t  supfMMltfOfi  that  they  mty  beldng 
R      '  to  Oftmden.     But  hi  m  Imter  edition  of  the  flume  transla* 
CaiDe«.^  ^2^.  p|||y{{g|Kic|  \fi  i6$6,  th^  doctM  bM  taken  liberties 

..vbftfiftaiiiiot  either  tie  defended  or  ekcntied.  A  new 
trdnfilatioft,  made  with  the  utmost  fidelity  from  the  ladt 
edk^  of  otir  afatborV  work,  was  published  in  1695, 
hy'£dmmid  Gibson  of  Queen*^  college  in  Oxford,  af- 
terwards bishop  of  London  \  itr  which,  besides  the  ad- 
dtCidn  of  notes,  and  of  all  that  deserved  to  be  taken 
notiee  of  tn  JDr  Holland's  first  edition,-  which,  thovgh 
thrown  out  of  the  text,  is  preserved  at  the  bottom  of 
the  page,  then^  We  many  other  atrgmeiitations  and  im- 
provements,  all  properly  dtstingnlshed  from  the  genuine 
work  of  the  author,  as  they  oaght  to  be :  and  the 
same  judicious  method  obtained  in  the  next  edition  of 
thevame  performance,  which  was  jnatly  considered  as 
the  "rery  best  book  of  itt  kind  that  had  been  hitherto 
published.  But  the  pnUio  has  been  recently  pot  in 
possession  of  %  new  translation,  and  still  more  improyed 
edition,  by  that  learned  and  indastrious  topographer 
Mr  Gongh,  under  whose  hands  it  has  been  enlarged 
to  near  double  the  size  of  the  last  of  the  preceding  edi- 
tions. 

€AMEL,  in  Zoohgy.    See  Camelus. 

Camel,  in  MeckanKS^  a  kind  of  machine  nsed  tn 
Holland  for  raising  or  lifting  ships,  in  order  to  bring 
them  over 'the  Pampos,  which  is  at  the  month  of  the 
river  T,  where  the  shallowness  of  the  water  hinders  large 
ships  from  passing.  It  is  also  used  in  other  places,  par- 
ticflflarly  at  the  dock  of  Petersborgh,  the  vessels  built 
here  being  tn  their  passage  to  Cronstadt  lifted  over  the 
bar  by  means  of  camels.  These  machines  were  origi- 
nally invented  by  the  celebrated  De  Wit,  for  the  pur- 
pose above  mentioned  y  and- were  introduced  into  Rus- 
sia by  Peter  the  Great,  who  obtained  the  model  of 
them  when  he  worked  in  Hottand  as  a  common  ship- 
wright. A  camel  is  composed  of  two  separate  parts, 
whose  outsides  are  perpendicular,  and  whose  insides  are 
concave,  shaped  so  as  to  embrace  the  boll  of  a  ship  on 
both  sides.  Each  part  has  a  small  cabin  with  sixteen 
pumps  and  ten  plugs,  and  contains  ao  men.  They  are 
braeed  to  a  ship  nndemeatfa  by  means  of  cables,  and 
entirely  eoelose  its  stdes  and  bottom  \  being  then  tow- 
ed to  the  bflH*,  the  plugs  are  opened,  and  the  water  ad- 
mitted nntil  the  camel  sinks  with  the  ship  and  runs 
agrmmd.  Then,  the  water  being  pumped  out,  the 
•atrtel  Wsea^  lifU  up  the  vessel,  and  the  whole  is  towed 
evet*  the  bmr.  This  machine  can  raise  the  ship  eleven 
feef ,  or,'  in  other  wevds^  make  it  diaw  eleven  feet  leas 
water; 

€AM£LF€)BD,  a  borowgh  town  of  Cortawall  in 
England,  consiitingof  abemt  too  booses,  badly  built  j 
buff  the  stteeis  are  broad  and  weK  paved.  W.  Long. 
^.''4f.  N.  Let. '50.  40.  It  sends  two  members  to  par^ 
liMietit}  and  gtves  title  of  bavon  to  Thomas  Pitt, 
eMer*htoiher'eif  the  great  «arl  ^yf  Chatham. 

OAMELIA.    See  Botant  Index. 

GillifELODUNUM.    See  CAMAtODuimM. 

CAMECOPARDALIS,  in  Zoology,  the  trivial 
name  ef  ik  apeeiea  of  Cnvua.     See  Mawmalta. 

CAlilELI^k  or  CamU,  (0  ^oeAjgry,  a  genus  of 
^nttdr«peda  bekmglnjg  to  the  order  of  peconu.  See 
If AMWAXJA^  Indm* 

CAMSO.    See  GA«AiJtK.. 
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CAMERA  JEOLTA,  aoootrivance  (or  Mowing  the 
fire,  lor  the  fusion  of  ores,  without  bellows,  by  meane     .£oIm 
of  water  falling  through  a  funnel  into  a  close  vessel,        8 
which  sends  from  it  so  much  air  or  vapenr  as  conti»   ^|^|y^ 
noally  blows  the  fire  :  if  there  be  the  space  of  another 
vessel  for  it  to  expatiate  in  by  the  way,  it  there  lets 
fall  its  humidity,    which   otherwise  might  hinder  the 
work.    This  contrivance  was  named  cmmera  aotia  by 
Kircher. 

Camera  Lucida,  a  contrivance  of  Dr  Hook  for  mak*> 
tng  the  image  of  any  thing  appear  en  a  vi^ll  in  % 
light  room,  either  by  day  or  oight.  Opposite  to  the 
place  or  wall  where  the  appearance  is  to  be,  4mike  % 
hole  of  at  least  a  foot  in  diameter,  or  if  tbeie  be  a 
high  window  with  a  casement  of  this  dimension  in  it, 
this  will  do  much  better  without  soch  hole  or  casement 
opened. 

At  a  convenient  distance,  to  prevent  its  being  per- 
ceived by  the  company  in  the  room,  place  the  object 
or  picture  intended  to  be  represented,  hot  in  an  in» 
verted  situation.  If  the  picture  be  tcansparent,  reflect 
the  sun*s  rays  by  means  of  a  booking  glass,  so  as  that 
they  may  pass  through  it  towards  the  place  of  repre- 
sentation \  and,  to  prevent  any  rays  from  passing  aside 
it,  let'  the  picture  be  encompassed  with  some  board  or 
cloth.  If  the  object  be  a  statue,  or  a  living  crpatnr^, 
it  must  be  much  enlightened  by  casting  the  son's  rays 
on  it,  eitber  by  reflection,  refraction,  or  both.  Be- 
tween this  object  and  the  place  of  lepreseotatioo,  pnt 
a  broad  convex  glass,  ground  to  such  a  convexity  as 
that  it  may  represent  the  object  distinctly  in  soch 
place.  The  nearer  this  is  situated  to  the  obje<ct,  the 
more  will  the  image  be  magnified  on  the  wall,  and  the 
further  the  less :  snch  diversity  depending  on  the  dif- 
ference of  the  spheres  of  the  glasses.  If  the  object 
cannot  be  conveniently  inverted,  there  must  be  two 
1*IIS^  glasses  of  proper  spheres,  situated  at  suitable  dis- 
tances, easily  found  by  trial,  te  make  the  representa- 
tions erect.  This  whole  apparatus  of  object,  glasses, 
&C.  with  the  persons  employed  in  the  management  of 
them,  are  to  be  placed  without  the  window  or  hole,  so 
that  they  may  not  be  perceived  by  the  spectators  in  the 
room.  Phil.  Trans.  No.  38.  p.  741.  seii.  See  Camxra 
Lucid  A,  Supplsmcnt. 

Camera  Obscura,  or  Dark  Chamber^  in  Optia^  a 
machine,  or  apparatus,  representing  an  artificial  eye  j 
whereon  the  images  ef  external  objects,  received 
tbrongh  a  double  convex  glass,  are  exhibited  distinctly, 
and  in  their  native  colours,  on  a  white  matter  placed 
within  the  machine,  in  the  focus  of  tbe  glass.. 

The  first  invention  of  this  instrument  is  ascribed  to 
Baptista  Porta.  See  his  Magid  NaUnraHi,  lib.  zvii. 
cap.  6.  first  published  at  Frankfiirt  about  the  year 
1589  or  1591 )  the  fiist  four  books  of  this  work  were 
published  at  Antwerp  in  1560.. 

The  camera  obscnra  aflfocds  very  diverting  spectacles^ 
both  by  exhibiting  images  perfectly  like  their  objects, 
and  each  clothed  in  their  native  colours ;  and  by  ex- 
preesilig,  at  the  same  time,  aH  their  motions ;  which 
latter  00  other  art  can  imitate^  By  means  of  this  in- 
strument, a  person  unacquainted  with  designing  will 
be  able  to  delineate  objects  with  the  greatest  accuracy 
and  justness,  and  another  well  versed  in  painting  win 
find  nsany^  things  herein  to  perfect  his  art.    See  the 

caoitciiclioii  noder.  DiorrRics. 
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GAMEBARIA.    &tt  UmAvr  IndtM. 

GAMERARIUS,  Joachim,  oae  of  the  most  learn* 
ed  imfc«r»of  hk  time,  was  bom  io  1500,  at  Bamhef||r, 
^a  ait  J  ofFraAoaota  ^  aod  obtained  great  reputation  by 
hit  writingf.  •  He  translated  into  Latin  Herodotoa, 
DefaostbeneB,  Xeaopboo,  Euclid,  Homer^  Theocritos, 
Sopbeoles^  Lueiati,  Tbeedoret,  Nicephorua,  &g,  *  He 
poUitbed  a  ealalogoe  of  the  bishops  of  the.pfincipal 
sees;  Greek  epistles j  Accounts  of  his  journeys,  jq 
Latia  ▼cvte  $  a  Commentary  on  Plautus  ;  the  Lives  of 
Helios  Eobaoos  Hessas^  and  Philip  Melancthon,  &c« 

He  died  in  1574- 

Cam£RA&IUS,  Joachim,  sou  of  Uie  former,  and  a 
learned  physieiao,  was  born  at  Nuremberg  in  1534* 
After  having  finished  his  studies  in  Germany,  be  went 
into  Italy,  where  he  obtained  the  esteem  of  the  learn- 
ed.  At  his  return  he  was  courted  by  several  princes 
to  live  with  them ;  but  he  was  too  much  devoted  to 
books,  and  the  study  of  chemistry  and  botany,  to  com- 
ply. He  wrote  a  Hortns  Medicus,  and  several  other 
works.     He  died  in  1598. 

GAM£RAT£D,  among  builders,  the  same  with 
vaulted  or  arched. 

CAMERET  Bat,  in  the  province  of  Brittany  in 
France,. forms  the  harbour- of  Brest.     See  Brkst. 

CAMERINO,  a  town  of  the  Ecclesiastical  State  in 
Italv,  situated  in  E.  Long.  13.  7.  N.  Lat;  45.  5. 

CfAMERLINGO,  according  to  Du  Cange,  signi- 
fied formerly  the  pope's  or  emperor's  treasurer :  at  pre- 
sent, camerlingo  is  oowhere  used  but  at  Rome,  where 
it  deaotea  the  cardinal  who  governs  the  Ecclesiastical 
State,  and  administers  justice.  It  is  the  most  eminent 
office  at  the  court  of  Rome,  because  he  is  at  the  head 
of  the  tceasn^.  During  a  vacation  of  the  papal  chair, 
the  cardinal  camerlingo  publishes  edicts,  coins  money, 
and  exerts  every  other  prerogative  of  a  sovereiga 
prince  ^  be  has  under  him  a  treasurer-general,  auditor* 
general,  and  il  prelates  called  clerks  ojfthe  chamber. 

CAMERON,  John,  one  of  the  most  famous  di- 
vines among  the  Protestants  of  France  in  the  1 7th  cen- 
tury, was  born  at  Glasgow  in  Scotland,  where  he  tanght 
the  Greek  tongue  ;  and  having  read  lectures  upon  that 
language  for  about  a  year,  travelled,  and  became  pro- 
fessor at  several  universities,  and  minister  atBourdeaox. 
He  published,  i.  Theological  lectures;  2.  Icon  Johan- 
fits  Cameronis;  and  some  miscellaneous  pieces.  He 
died  in  1625,  aged  60. 

CAMERONIANS,  a  sect  or  party  io  Scotland,. 
who  separated  from  the  Presbyterians  in  1666,  and 
continued  to  bold  their  religious  assemblies  in  the 
fielda. 

The  Cameroniaos  took  their  denomination  from 
Richard  Cameron,  a  famous  field  preacher,  who  re- 
fuatng  to  accept  the  indulgences  to  tender  consciences, 
|rranted  by  King  Charles  11.  as  such  an  acceptance 
seemed  an  acknowledgment  of  tlie  king's  supremacy, 
and  that  he  had  beibre  a  right  to  silence  them,  made 
a  defection  from  his  brethren,  and  even  headed  a  re- 
bellion, in  which  be  was  killed.  His  followers  were 
never  entirely  reduced  till  the  Revolution,  when  they 
Toluntarily  submitted  to  King  William.  ^ 

The  Cameixmians  adiiered  rigidly  to  the  form  of  go- 
Termneet  established  io  1648. 

Cauccroniaks,  or  Camermntes^  is  also  the  daaomi- 
aation  of  a.party.of  Calviniets  in  France^  who  assent 
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that  the  will  of  a  man  is  only,  determined  by.tli^  prae-  Caaiara- 
tical  judgment  of  the^  mind ;  that  the  iause  of  meoV 
doing  good  or  evil  proceeds  from  the  knowledge  which 
God  infuAes  into  them ;  and  that  God  does  not  maye 
the  will  pliysically,  but  only  morally,  ip  virtue  of.  its 
dependence  on  the  judgment. of  the  mind.  They  bad 
this  name  from  John  Cameron,  a  famous  professor,  first 
at  Glasgow,  where  he  was  born,  in  1580,  and  after- 
wards at  Boordeaux,  Sedan,  and  Saumnr ;  at  which 
last  place  be  broached  his  new  doctrine  of  grace  and 
free  will,  whidi  was  formed  by  Amyraut^  Cai^l,  Bo- 
chart,  Daille,  and  others  of  the  more  learned  among 
the  reformed  ministers^  who  judged  Calvin's  doctrines 
on  tliese  points  too  harsh.  The  Cameronians  are  a 
sort  of  mitigated  Calvin ists,  and  approach  to  the  opif 
nion  of  the  Arminians.  They  are  also  called  Umver» 
saiutSf  as  holding  the  universality  of  Christ's  death  j 
and  sometimes  Am^aldtsts*  The  rigid  adherents  to 
the  synod  of  Dort  accused  them  of  Pelagianism,  and 
even  of  Manicheism.  The  controversy  between  the 
partjes  was  carried  on  with  a  zeal  and  subtlety  scarce 
conceivable  \  yet  all  the  question  between  them  was 
only.  Whether  the  will  of  man  is  determined  by  the 
immediate  a<;tion  of  God  upon  it,  or  by.  the  interven- 
tion of  a  knowledge  which  God  impfessei  into  the 
mind  ?  The  synod  of  Dort  bad  defined  that  God  not 
only  illuminates  the  understanding,  but  g],ves  motion 
to  the  lyill  by  making  an  internal  change  therein. 
Cameron  only  admitted  the  illumination,  whereby  the 
mind  is  morally  moved  %  and  explained  the  sentiment 
of  the  synod  of  Dort  so  as  to  make  the  two  opinions 
consistent. 

CAMES,  a  name  given  to  the  snail  slender  rods- 
of  cast  lead  of  which  the.  glaiiers  make  their  turned 
lead. 

Their  lead  being  cast  into  slender  rods  of  twelve  or 
fourteen  inches  long  each,  is  called  the  came :  some- 
times also  they  call  each  of  these  rods-  a  came^  which 
being  afterwards  drawn  through  their  vice,  makes  their, 
turned  lead. 

CAMILLUS,  Marcus  Furius,  was  the  first  who 
rendered  the  family  of  Furius  illustrious.  He  triumph- 
ed four  times,  was  five  times  dictatof,  and  was. honour- 
ed With  the  title  of  the  second  founder  of  RomSm  In  a 
word,  he  acquired  all  the  glory  a  man  can  gain  in  his 
own  country.  Lucius  Apuleins,  one  of  the  tribunes, 
prosecuted  him  to  make  him  give  an  account  of  the 
spoils  taken  at  Veil.  Camillus  anticipated  judgment,, 
and  banished  himself  voluntarily.  During  his  banish- 
ment, instead  of  rejoicing  at  the  devastation  of  Rome 
by  the  Gauls,  he  exerted  all  his  wisdom  and  bravery 
to  drive  away  the  enemy  \  and  yet  kept  with  the  ut- 
most strictness  the  sacred  law  of  Rome,  in  xefosing  to 
accept  the  command,  which  several  private  persoos  of- 
fered him.  The  Romans  who  were  besieged  in  the 
capitol,  created  him  dictator  in  th^  year  36^ ;  in 
which  office  he  acted  with  so  much  bravery  and  con> 
duct,  that  he  entirely  dcove  the  army- of  the  Gauls  out 
of  the  territories  of  the  commonwealth.  He  died  in 
the  8 1st  year  of  his  age,  365  years  before  the  Cbribtian 
era. 

C AM.ILLI  and  CAMlLLiC,  in  antiquitjr,  bof s .  and 
girls  of  ingenuous  birth,  who  .ministered  jn  the  sacri- 
fices of  the  gods  y  and  especially  those  who  attended- 
ihe^flamen  diaiis^  or  priest  of  JAipiter.  The  woxd.Mema 

borrowed; 
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CftmiHi    borrowed  from  the  language  of  the  ancient  Hetrnrians, 
I        where  it  signified  minister,  and  was  changed  from  cas^ 
camoen..  ,^/j^^     ^jj^  Tuscans  also  gave  the  appellation  Ckimil- 
lus  to  Mercury,  in  quality  of  minister  of  the  gods. 

CAMINHA,  a  maritime  town  of  Portugal,  in  the 
province  of  £ntre-Duero-e-Minho,  with  the  title  of  a 
duchy.  It  is  situated  at  the  mouth  of  the  river  Min- 
ho,  in  W.  Long.  o.  15.  N.  Lat.  41.  14. 

CAMIS,  or  K^AMls,  in  the  Japanese  theology,  de- 
note deified  souls  of  ancient  heroes,  who  are  supposed 
still  to  interest  themselves  in  the  welfare  of  the  people 
whom  thej  anciently  commanded. 

The  carois  answer  to  the  heroes  in  the  ancient  Greek, 
and  Roman  theology,  and  are  venerated  like  the  saints 
In  the  modem  Roman  church. 

Besides  the  heroes  or  carois  heatified  by  the  consent 
of  antiquity,  the  mikaddos^  or  pontiffs,  have  deified 
many  others,  and  continue  still  to  grant  the  apotheosis 
to  new  worthies  ;  so  that  they  swarm  with  camfs :  the 
principal  one  is  Tensto  Dai  SiVt,  the  common  father  of 
Japan,  to  whom  are  paid  devotions  and  pilgrimages  ex- 
traordinary. 

CAMISADE,  in  the  art  of  war,  an  attack  by  sur- 
prise in  the  night,  or  at  the  break  of  day,  when  the 
enemy  is  supposed  to  be  a-hed.  The  word  is  said  to 
have  taken  its  rise  from  an  attack  of  this  kind  ;  where^ 
in,  as  a  badge  or  signal  to  know  one  another  by,  they 
bore  a  shifl,  in  French  called  chemise^  or  ckamise^  over 
their  arms. 

CAMISARDS,  a  name  given  by  the  French  to  the 
Calvinists  of  the  Cevennes,  who  formed  a  league,  and 
took  up  arms  in  their  own  defence,  in  1 688* 

CAaILETINE,  a  slight  stuff,  made  of  hair  and 
coarse  silk,  in  the  manner  of  camblet.  It  is  now  out 
of  fashion. 

CAMMA,  and  GoBBi,  two  provinces  of  the  king- 
dom of  Loango  in  Africa.  The  inhabitants  are  con- 
tinually at  war  with  each  other.  The  weapons  they 
ibrmerly  used  in  their  wars  were  the  short  pike,  bows 
an.d  arrows^  sword  and  dagger ;  but  since  the  Euro- 
peans have  become  acquainted  with  that  coast,  they 
have  supplied  them  with  fire-arms.  The  chief  town 
of  Gobbi  lies  abont  a  day's  journey  from  the  sea.— 
Their  rivers  abound  with  a  variety  of  fish  \  but  are  in- 
fested with  sea-horses,  which  do  great  mischief  both  by 
land  and  water.  The  principal  commerce  with  the  - 
natives  is  in  logwood,  elephants  teeth  and  tails,  the 
hair  oC  which  is  highly  valued,  and  used  for  several  co- 
rious,  purposes.   ' 

CAMMIN,  a  maritime  town  of  Germany,  in  Bran- 
denburg Pomerania,  situated  in  £.  Long.  15^.  N.  Lat* 

54*- 

CAMOENS,  Louis  de,  a  famous  Portngnese  poet, 

the  honour  of  whose  birth  is  claimed  by  different  eities. 

But  according  to  N.  Antonio,  and  Manaal  Correa,  his 

intimate  friend,  this  event  happened  at  Lisbon  in  151 7. 

His  family  was  of  considerable  note,  and  originally 

ISpanish.   In  137^9  Vasco  Perez  de  Caamans,  disgusted 

at  the  court  of  Castile,  fled  to  that  of  Lisbon,  where 

King  Ferdinand  immediately  admitted  him  into  his 

council,  and  gave  hini  the  lordships  of  Sardoal,  Pun* 

nete,  Marano,  Amende,  and  other  considerable  lands  ; 

a  certain  proof  of  the  eminence  of  his  rank  and  abitl- 
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king  of  Castile,  and  was  killed  in  the  battle  of  Alja-  Camof  ri. 
barota.  But  though  John  L  the  victor,  seized  a  great 
part  of  hb  estate,  his  widow,  the  daughter  of  Gonsale 
Tereyro,  grand  master  of  the  order  of  Christ,  and  ge- 
neral of  the  Portoguese  army,  was  not  redaced  beneath 
her  rank.  She  had  three  sons,  who  took  the  naaie  of 
Camoens.  The  family  of  the  eldest  intermarried  with 
the  first  nobility  of  Portugal  ;  and  even,  according  to 
Castera,  with  the  blood  royal.  Bot  the  family  of  the 
second  brother,  whose  fortune  was  slender,  had  the  so* 
perior  honour  to  produce  the  aothor  of  the  Lusiad. 

Early  in  his  life  the  misfortunes  of  the  poet  bemi. 
In  his  infancy,  Simon  Vaz  de  Camoens,  his  fiider, 
commander  of  a  vessel,  was  shipwrecked  at  Goa,  where, 
with  his  life,  the  greatest  part  of  his  fortDne  was  lost* 
His  mother,  however,  Anne  de  Macedo  of  Santarene, 
provided  for  the  education  of  her  son  Louis  at  the  uni- 
versity of  Coimbra.  What  he  acquired  there,  his 
works  discover ;  an  intimacy  with  the  classics,  equal  to 
that  of  a  Scaliger,  but  directed  by  the  taste  of  a  MiK 
ton  or  a  Pope. 

When  he  left  the  university,  he  appeared  at  ooart. 
He  was  handsome  ;  had  speaking  eyes,  it  is  said,  and 
the  finest  complexion.  Certain  it  is,  however,  be  Was 
a  polished  scholar,  which,  added  to  the  natural  ardour 
and  gay  vivacity  of  his  disposition,  rendered^  him  an 
accomplished  gentleman.  Courts  are  the  scenes  of  in* 
trigue  \  and  intrigue  was  fashionable  at  Lisbon.  But 
the  particulars  of  the  amours  of  Camoens  rest  no* 
known.  This  only  appears  ;  he  had  aspired  above  his 
rank,  for  he  was  banished  ftom  the  court ;  and  in  se- 
veral of  his  sonnets  he  ascribes  this  misfortnne  to 
love. 

He  now  retired  to  his  mother's  friends  at  Santarene. 
Here  he  renewed  his  studies,  and  began  his  poem  oa 
the  discovery  of  India.  John  III.  at  this  time  prepay 
red  an  armament  against  Africa.  Camoens,  tired  of 
his  inactive  obscure  life,  went  to  Centa  in  this  espedi- 
tion^  and  greatly  distinguished  his  valour  in  several 
rencounters.  In  a  naval  engagement  with  the  Moors 
in  the  straits  of  Gibraltar,  in  the  conflict  of  boarding, 
he  was  among  the  foremost,  and  lost  his  right  eye. 
Tet  neither  hurry  of  actual  eenrioe  nor  the  dissipation 
of  the  camp  could  stifle  his  genius.  He  continued  his 
Lusiadatf  and  several  of  his  most  beantifol  sonoett  were 
written  in  Africa,  while,  aa  ho  expressed  it. 

One  hand  the  pen,  and  one  the  eword,  employed. 

The  fame  of  bis  valour  had  now  reached  the  court, 
and  he  obtained  permission  to  retom  to  Lisbon.  Bot^ 
while  he  solicited  an  establishment  which  he  had  merit- 
ed in  the  ranks  of  battle,  the  malignity  of  evil  tongues, 
as  he  calls  it  in  one  of  his  letters,  waa  injuriodsly  poor- 
ed  upon  him.  Thoueh  the  bloom  of  his  early  yooth 
was  effaced  by  several  yean  residence  under  the  8oorch-> 
ing  heavens  of  Africa,  and*  thengh  altered  by  the  lees 
of  an  eye,  his  presence  gave  uneastnest  to  the  gentle* 
men  of  some  families  of  the  first  rank  where  be  had 
formerly  visited.  Jealousy  is  the  charactorislio  of  the 
Spaniards  and  Portuguese;  its  resentment  knows  iw 
bounds,  and  Camoens  now  found  it  pmdent  to  banisfc 
himself  from  his  native  country.  Aooordingly,  in 
1553,  he  sailed  for  India,  with  a  resohitiott  never  to 


ties.    In  the  war  for  the  succession,  whidi  broke  ont    return.    As  the  ship  left  the  Tagus,  be  ekdaimed,  in 
won  the  death  of  Fetdinaadi  Camoens  nded  with  the    the  werds  of  the  sepnldiffal  motaotiient  of  Soipio  Atn- 

canott 
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c«iwi»  Ingr^i^  patriOf  mm  fOMtiddns  oua  meM  !  '*  Un* 
Knteful  cQuatrjf  tboa  sbalt  not  posseiM  my  bones  !** 
Bat  be  knevf  not  what  ovilt  io  tbe  east  would  awako 
ihe^remembniiioo  of  big  native  fields. 

Wbeo  Caoaoens  ftrrlved  in  India,  an  expedition  was 
readj  to  sail  to  revenge  tbe  king  of  Cocbin  on  tbe 
king  of  PiaienU.  Witfaout  any  rest  on  shore  after 
Us  long  voyage,  be  joined  this  armament,  and  in  tbe 
ooaqoeat  of  tbe  Alagada  islands  displayed  bis  usual 
bravery* 

In  tbe  year  following,  be  attended  Mannel  de  Vas- 
cooeello  to  an  expedition  to  the  Red  tea.  Here,  says 
Faria,  as  Camoens  bad  no  use  iiir  bis  sword,  be  em- 
ployed his  pea*  Nor  was  his  activity  confined  to  tbe 
fleet  or  camp*  He  visited  Mount  Felix  and  tbe  adja- 
cent inhospitable  regieins  of  Africa,  which  he  so  strong- 
ly pictores  in  tbe  Lustad,  and  in  one  of  bis  little  pieces 
where  be  laments  the  absence  of  his  mistress* 

li¥bcn  he  returned  to  Goa,  he  enjoyed  a  tranquillity 
which  enabled  him  to  bestow  bis  attention  on  his  epio 
poem*  But  tbis  serenitv  was  interrupted  perhaps  by 
bis  own  imprudence.     He  wrote  some  satires  which 

Stve  offence :  and  by  order  of  the  viceroy  Francisco 
arreto,  be  was  banished  to  China. 
Tbe  accomplishments  and  manners  of  Cameens  soon 
found  htm  friends,  though  under  tbe  disgrace  of  ba- 
nisbaieat.  He  was  appointed  commissary  of  tbe  de- 
fanct  in  tbe  island  of  Macao,  a  Portuguese  settlement 
ia  tbe  bay  of  Canton.  Here  be  continued  his  Lusiad  \ 
aad  here  also,  after  five  years  residence,  be  acquired  a 
iertnnc,  though  small,  yet  equal  to  bis  wishes.  Don 
Coustantine  dis  BraganzA  was  now  viceroy  of  India  \ 
and  Camoens,  desirous  to  return  to  Goa,  resigned  his 
charge.  In  a  ship,  freighted  by  himself,  he  set  sail  ^ 
hot  was  shipwrecked  in  tbe  golf  near  tbe  mouth  of  the 
river  Mebon,  on  the  coast  of  China*  All  he  bad  ac- 
quired was  lost  in  tbe  waves  \  bis  poems,  which  be  held 
in  one  band,  while  he  awimmed  with  the  other,  were 
all  he  found  himself  possessed  of  when  be  stood  friend- 
lett  on  the  unknown  shore.  But  the  natives  gave  him 
a  most  humane  reception  :  tbis  he  has  immortalized  in 
the  prophetic  song  in  the  tenth  Lusiad }  and  in  the 
seventh,  he  tells  us,  that  here  be  lost  the  wealth  which 
satisfied  bis  wishes. 

Agora  da  esparanfaja  admnrida^  Sfc. 
Now  blest  with  all  the  wealth  fond  hope  coald  crave, 
Soon  I  beheld  that  wealth  beneath  tbe  wave 
For  ever  lost  \ 

My  life,  like  Judah^s  heaven-doomed  king  of  yore, 
By  miracle  prolonged       ■    i 

On  tbe  banks  of  tbe  Mebon  be  wrote  bis  beautiful 
paraphrase  of  tbe  psalm,  where  tbe  Jews,  ia  tbe  finest 
strain  of  poetry,  axe  represented  as  hanging  their  harps 
on  the  willows,  by  tbe  rivers  of  Babylon,  and  weeping 
their  exile  from  their  native  country.  Here  Camoens 
ooatittued  some  time,  till  an  opportunity  offered  to 
carry  him  to  Goa.  When  be  arrived  at  that  city,. 
Don  Conatantine  de  Braganza,  the  viceroy,  whose  cha- 
racteristio  was  poUtenees,  admitted  him  into  intimate 
friendship,  and  Camoens  was  happy  till  Count  Redon- 
do  assumed  the  government.  Those  who  bad  iormerlyi 
yiocomd  tbe  banishment  of  the  satirist,  were  silent 
while  Coaetaotiae  waa  ia  power  \  but  now  they  exert- 
ad  ail  thcix  ant*  agwutft  him*    Redoodop  when  he.  en-. 


tered  oo  ^fice,  pretended  to  be  the  friend  of  Camoens  $  CanqfUfr 
yet,  with  all  that  unfeeling  indifference  with  which  be 
made  bis  most  horrible  witticism  on  the  Zamorin,  he 
suffered  tbe  innocent  man  to  be  thrown  into  the  com* 
men  prison.  After  all  the  delay  of  bringing  witnesses, 
Camoens,  in  a  public  trial,  fully  refuted  every  accusa- 
tion of  bis  conduct  while  commissary  at  Macao,  ipd 
his  enemies  were  loaded  with  ignominy  and  reproach. 
But  Camoens  had  some  creditors,  and  these  detained 
him  in  prison  a  considerable  time,  till  tbe  gentlemen  of 
Goa  began  to  be  ashamed  that  a  man  of  bis  singular 
merit  should  experience  such  treatment  amoas  them. 
He  was  set  at  liberty  3  and  again  he  assumed  Ae  pro* 
fession  of  arms,  and  received  tbe  allowance  of  a  gen- 
tleman volunteer,  a  character  at  this  time  common  in 
Portuguese  India.  Soon  after,  Pedro  Barreto,  ap- 
pointed governor  of  the  fort  at  Sofala,  by  high  promi- 
ses, alliued  the  poet  to  attend  him  thither.  The  go-^ 
vernor  of  a  distant  fort,  in  a  barbarous  country,  shares 
in  some  measure  the  fate  of  an  exile.  Yet,  though- 
the  only  motive  of  Barreto  was,  in  this  unpleasant  si- 
tuation, to  retain  the  conversation  of  Camoens  at  bis 
table,  it  was  his  least  care  to  render  the  life  of  bis 
guest  agreeable.  Chagrined  with  his  treatment,  and 
a  considerable  time  having  elapsed  in  vain  dependence 
upon  Barreto,  Camoens  resolved  to  return  to  his  na- 
tive country.  A  ship,  on  tbe  homeward  voyage,  at 
tbis  time  touched  at  Sofala,  and  several  gentlemen  who 
were  on  board  were  desirous  that  Camoens  should  ac- 
company thenb  But  this  tbe  governor  ungenerously 
endeavoured  to  prevent,  and  charged  him  with  a  debt 
for  board.  Anthony  de  Cabra,  however,  and  Hec- 
tor de  Sylveyra,  paid  the'  demand }  and  Camoens, 
says  Faria,  and  tbe  honour  of  Barreto,  were  sold  toge- 
ther. 

After  an  absence  of  16  years,  Camoens,  in  1569,  re- 
turned to  Lisbon,  unhappy  even  in  his  arrival,  for  the 
pestilence  then  raged  in  that  city,  and  prevented  hii 
publication  for  three  years.  At  last,  in  1572,  be 
printed  his  Lusiad,  which,  in  the  opening  of  the  first 
book,  in  a  most  elegant  tarn  of  compliment,,  be  ad- 
dressed to  his  prince,  King  Sebastian,  then  in  his  rSth 
year.  The  king,  says  tbe  French  translator^  was  so 
pleased  with  bis  merit,  that  be  gave  tbe  author  a  pen- 
sion of  4000  reals,  on  condition  that  he  should  reside 
at  court.  But  tbis  salary,  says  the  same  writer,  was- 
withdrawn  by  Cardinal  Henry,  who  succeeded  to  tbe 
crown  of  Portugal,  lost  by  Sebastian  at  the  battle  of 
Alcazar. 

Though  tbe  great  patron  of  one  species  of  literature,, 
a  species  the  reverse  of  that  of  Camoens,  certain  it  is, 
that  tbe  author  of  the  Lusiad  was  utteily  neglected  by 
Henry,  under  whose  inglorious  reign  be  died  in  all  the 
misery  of  poverty.  By  some,  it  is  said,  he  died  in  an 
alms-house.  It  appears,  however,  that  he  had  not 
even  tbe  certainty  of  subsistence  nhich  these  houses 
provide.  He  had  a  black  servant,  who  had  grown  old 
with  him,  and  who  had  long  experienced  bis  master's 
humanity.  This  grateful  Indian,  a  native  of  Java, 
who,  according  to  some  writers,  saved  his  raaster^s  lifb 
in  the  unhappy  shipwreck  where  he  lost  his  effects,  beg- 
ged in  the  streets  of  Lisbon  for  tbe  only  man  in  Portu- 
gal on  whom  God  bad  bestowed  those  talents  which 
l^ave  a  tendency  to  erect  tbe  spirit  of  a  downward  age. 
Tl9  the  eya.of  a  faithful  obcerveri  tba  fate  of  Camoena 
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tbrovt  ^preat  light  on  thtX  •£  his  ooustcj,  mi^  m\\  ap- 
pear  atricUv  connected  wkh  it*  Tlie  Bnmn  igooraacei 
the  Moie  degenerated  apiiit,  wUeh  sa&red  CamoeiM 
tP  depend  on  bis  share  of  the  alms  hogged  in  the  etreeta 
hj  hie  old  hoary  servaat,  the  aame  apiril  ivhich  caaaed 
this,  sunk  the  kingdom  of  Portugal  into  the  most  ah- 
jcct  vassalage  ever  experienced  hj>  a  eonqaeted  nation. 
While  the  grandees  of  Portogal  were  hlind  to  the  rain 
which  impended  over  them,  Camoens  beheld  it  with  a 
panffency  of  grief  which  hastened  his  exit*  In  one  of 
his  letters  he  has  these  reauu'kable  words  :  Em  Jim  ac* 
eaBerey  i  vida^  €  verram  todos  qvejisy  tfeicwda  a  min^ 
ho  patrioy  Sfc.  *'  I  am  ending  the  ceorse  of  my  life  \ 
the  world  will  witness  how  I  have  loved  Ukj  eoantry* 
1  have  retnmed,  not  only  to  die  in  her  bosom,  hot  to 
die  with  her.'^ 

In  this  nnhappy  situation^  in  tQ9%  in  hii  62d  year, 
the  year  after  the  fatal  defeat  of  I)ou  SebastiaOy  died 
locals  de  Camoens,  the  greatest  literary  genius  ever 
produced  by  Portugal  \  in  martial  conrage  and  spirit 
of  honoar  nothing  inferior  to  her  greatest  heroes.  And 
10  a  manner  suitable  to  the  poverty  in  which  he  died, 
was  he  buried. 

CAMOMILE.    See  Antheuis,  Botakt  Indem, 

CAMP,  the  ground  on  which  an  army  pitch  their 
tents.  It  is  marked  out  by  the  qoartermastcr  general, 
who  appoints  every  regiment  their  ground. 

The  chief  advantages  to  be  minded  in  choosing 
a  camp  for  an  army,  are  to  have  it  near  the  water,  in  a 
country  of  forage,  where  the  soldiers  mav  find  wood 
for  dressing  their  victuals  \  that  it  have  a  free  commu- 
nication with  garrisons,  and  with  a  country  from 
whence  it  may  be  supplied  with  provisions;  and,  if 
possible,  that  jt  be  situated  on  a  rising  ground,  in  a  dry 
gravelly  soil.  Besides,  the  advantages  of  the  ground 
ought  to  be  considered,  as  marshes,  woods,  rivers,  and 
enclosure  %  and  if  the  camp  be  near  the  enemy,  with 
DO  river  or  marsh  to  cover  it,  the  army  ought  to  be 
intrenched.  An  army  always  encamps  fronting  the 
enemy  \  and  generally  in  two  lines,  running  parallel, 
about  5Gfo  yards  distance  \  the  horse  and  dragoons,  on 
the  wings  \  and  the  foot,  in  the  centre  \  sometimes  a 
body  of  two,  three,  or  four  brigades,  is  encamped  be- 
hind the  two  lines,  and  is  called  the  My  of  reserve: 
The  artillery  and  bread- waggons  are  generally  encamp- 
ed in  the  rear  of  the  two  lines.  A  battalion  of  foot  is 
allowed  80  or  ioe  paces  for  its  camp  \  and  30  or  40  for 
an  interval  betwixt  one  battalion  and  another.  A 
squadron  of  hone  is  allowed  30  for  its  camp,  and  30 
for  an  interval,  and  more  if  the  ground  will  allow  it. 

Where  the  grounds  are  equally  dry,  those  camps  are 
always  the  most  healthful  that  are  pitched  on  the  banks 
of  large  rivers  \  l»ecanse,  in  the  hot  season,  situations 
of  this  kind  have  a  stream  of  fresh  air  from  the  water, 
serving  to  carry  off  the  moist  and  putrid  exhalations. 
On  the  other  band,  next  to  marshes,  the  worst  encamp- 
ments are  on  low  grounds  close  beset  with  trees  ;  for 
then  the  air  is  not  only  moist  and  hurtful  in  itself,  but 

5'  stagnating  becomes  more  susceptible  of  corruption, 
owever,  let  the  situation  of  camps  be  ever  so  good, 
they  are  frequently  rendered  infectious  by  the  putrid 
effluvia  of  rotten  straw,  and  the  privies  of  the  army, 
oMMe  especially  if  the  bloody  flux  prevails ;  in  which 
case,  the  best  method  of  preventing  a  general  infection, 
is  to  leave,  the  gmaad  with  the  privies,  foul  stunvi  and 
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other  filth  of  the  camp,  behind*  TUa  aMil  'be  ^ 
quently  done,  if  coneistcat  with  the  military  apenitioaa : 
but  when  these  reader  ■  tt  tmpvoper  to  chaiige  Ae. 
ground  often,  the  privies  should  be  made  deeper  than 
usmil,  and  once  a-day  a  thick  hiyer  of  eaith  thrown 
into  them  till  the  pita  are  oear  fnli ;  and  then  they  are 
to  be  well  covered,  and  supplied  by  otheia.  It  may 
also  he  a  proper  caution  to  order  tfate  pits  to  he  made 
either  in  the  boat  or  the  rear,  as  the  then  statioaavy 
winds  may  best  carry  off  their  effluvia  from  the  camp. 
Moreover,  it  will  be  necessary-to  change  the  stcaw  fre- 
quently, as  being  not  only  apt  to  rot,  hot  to  retain  the 
infectious  steams  of  the  sick.  But  if  freah  straw  camwt 
be  procured,  more  care  roust  he  taken  in  airing  the 
tents,  as  well  as  the  old  straw* 

The  disposition  of  the  Hebrew  eaoampment  was  at 
first  laid  out  by  God  himself*  Their  camp  was  o(  a 
quadt«ngttlar  form,  surrounded  vrith  an  enckaore  of  the 
height  of  10  hands-breadth.  It  made  a  square  of  la 
miles  in  compass  about  the  tabernacle  \  and  within  this 
was  another  called  the  Levitea  camp. 

The  Greeks  had  also  their  camps,  fortified  with  gates 
and  ditches.  The  I«acedemonians  made  their  camp  of 
a  round  figure,  looking  upon  that  as  the  most  perfect 
aud  defensible  of  ftny  form :  we  are  not,  however,  to 
iomgine,  tl^t  they  thought  this  form  so  easeotial  to  a 
camp,  as  never  to  be  dispensed  with  when  the  circum- 
stances of  the  place  required  it.  Of  the  rest  of  the 
Grecian  camps,  it  may  be  observed,  that  the  most  va«> 
Hant  of  the  soldiers  were  placed  at  the  extremities,  the 
rest  in  the  middle.  Thus  we  learn  from  Homer,  that 
Achilles  and  Ajax  were  posted  at  the  ends  of  the  camp 
before  Troy,  as  bulwarks  en  each  side  of  the  rest  of  the 
princes.      ^ 

The  figure  of  the  Roman  camp  was  a  square  divided 
into  two  principal  parts :  in  the  upper  part  were  the 
general's  pavilion,  or  prsctoriom,  and  the  tents  of  the 
chief  officers}  in  the  lower,  those  of  inferior  degree 
were  placed.  On  one  side  of  the  prsetorinm  stood  the 
quaestorium,  or  apartment  of  the  treasurer  of  the  army: 
and  near  this  the  forum,  both  for  a  market  place  and 
the  assembling  of  councils.  On  the  other  side  of  ihe 
prmtorium  were  lodged  the  legati}  and  below  it  the 
tribunes  had  their  quarters,  opposite  to  thrir  respective 
legions.  Aside  of  the  tribunes  were  the  prs^fecti  of 
the  foreign  troops,  over  against  their  respective  wings  ; 
and  behind  these  were  the  lodgments  of  the  evocati, 
then  those  of  the  extraordinarii  and  ablecti  cquiles, 
which  concluded  the  higher  part  of  the  camp.  Be- 
tween the  two  partitions  was  a  spot  of  ground  called 
principia^  for  the  altars  and  images  of  the  gods,  and  pr<^- 
bably  also  for  the  chief  ensigns.  The  middle  of  the 
lower  partition  was  assigned  to  the  Roman  horse:  next 
to  them  were  quartered  the  triarii  \  then  the  principes, 
and  close,  by  tbem  the  hastati;  afterwards  the  foreign 
horse,  and  lastly,  the  foreign  foot.  They  fortified 
their  camp  with  a  ditch  and  parapet,  which  they  term- 
ed ^^m  and  vaUum :  in  the  latter  some  distinguish  two 
parts,  vix.  the  agger  or  earth,  and  the  sudes  or  weodea 
stakes  driven  in  to  secure  it*  The  camps  were  soaie- 
times  surrounded  by  walls  made  of  hewn  stone  ^  and  the 
tents  themselves  formed  of  the  same  matter. 

In  the  front  of  the  Turkish  camp  are  quartered  the 
jaaixaries  and  other  foot,  whose  tents  encenipain  Ibeir 
1^ ;  IB  thf  rear  aro  the  quarteca  of  the  s^ihis  and 
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Cusp     •^^r  hooMBCD.    The  body  ef  the  camp  is  poamssed 

I        by  tbfr  4Utely  tents  or  pevilions  ef  the  visier  or  gene- 

Campaign.  |^[,  ,»!§  eSeedi  er  cheoceUor,  khmija  er  stewmrd,  the 

»         testendar  hesfaaw  er  brd  treaserer,  and  kapislar  kabia- 

•eer  or  master  of  ibe  ceremonias.     lo  tho  middle  of 

these  teats  is  m  spacioos  field,  whcreia  are  erected  a 

building  far  the  divan,  and  a  bafbaorlreasary.  When 

Uie  ground  is  marked  ant  for  a  camp,  all 'wait  for  the 

pttcbmg  of  the  tent  iaHaCf  the  place  where  the  courts 

of  jnsttee  are  held  ^  it  being  the  dtftpesition  ai  this  that 

is  to  segnlate  all  the  rest* 

The  Arabs  still  Jive  in  camps,  as  the  ancient  Scenites 
*  did.  The  camp  of  the  Assyae  Emir,  er  king  of  the 
ooaotry  abont  Tadmor,  is  described,  by  a  traveller  who 
viewed  it,  as  spread  over  a  very  large  plain,  and  pes. 
sessiog  so  vast  a  space,  that  thoogh  he  bad  the  advan- 
tage of  a  rising  groand,  he  conld  not  see  the  nt- 
qiost  extent  of  it«  His  own  tent  was  iiear  the  middle  ^ 
scarce  distingoishaUe  from  the  rest,  except  that  it  was 
bigger,  being  made,  tike  the  others,  of  a  sort  of  hair- 
dptb. 

,  Camp,  is  also  used  by  the  Siamese,  and  some  other 
nations  in  the  East  Indies,  as  the  name  of  the  quarters 
which  they  assiga  to  foreigners  who  come  to  trade  with 
them.  In  these  camps,  every  nation  forms,  as  it  wevr, 
a  particular  town,  where  they  carry  on  all  their  trade, 
not  only  keeping  all  their  warehouses  and  shops  there, 
hot  also  living  in  these  camps  with  their  whole  families. 
The  Europeans,  liowever,  are  so  fiir  indulged,  that  at 
Siam,  and  almost  everywhere  else,  they  may  live  either 
in  the  cities  or  suburbs,  as  they  shall  judge  most  con- 
venient. 

CAMP'fyhij  or  KjBO^gkif  in  law  writers,  denotes 
the  trial  of  a  cause  by  duel,  or  a  legal  combat  of  two 
champions  in  the  field,  for  decision  of  some  contro- 
versy. 

In  the  trial  by  camp«fight,  the  accuser  was,  with 
the  peril  of  his  own  body,  to  prove  the  accused  guilty  ; 
and,  by  offering  him  his  glove^  to  challenge  him  to 
this  trial,  which  the  other  must  ekber  accept  of,  or  ac- 
knowledge himself  guilty  of  the  crime  whereof  he  was 
accused. 

If  it  were  a  crime  deserving  death,  the  camp-fight 
was  for  life  and  death :  if  the  offence  deserved  only 
imprisonment,  the  camp-fight  was  accomplished  when 
one  combatant  had  suUued  the  other,  so  as  either  to 
make  him  yield  or  take  him  prisoner.  The  accused 
had  liberty  to  choose  another  to  fight  in  his  stead,  but 
the  accuser  was  obliged  to  perform  it  in  his  own  per- 
son, and  with  equality  of  weapons.  No  women  were 
permitted  to  be  spectators,  nor  men  under  the  age  of 
thirteen.  The  priest  and  the  -people  who  looked  on 
were  engaged  silently  in  prayer,  that  the  victory  might 
fall  to  him  who  had  right.  None  might  cry,  shriek,  or 
give  the  least  sign ;  which  in  some  places  was  executed 
with  so  much  strictness,  that  the  executioner  stood 
ready  with  an  axe  to  cot  off  the  right  hand  or  foot  of 
the  party  that  should  oflfend  herein. 

He  that,  being  wounded,  yielded  himself,  was  at  the 
other's  mercy  either  to  be  killed  ot  snfllered  to  Kve. 
But  if  life  were  granted  him,  he  was  declared  infamous 
by  the  judge,  and  disabled  from  ever  bearing  arms,  <nr 
riding  on  korsebaok. 

CAMPAGNA.    SeeCAM?AKlA. 

CAMPAIGN,  in  the  art  ^  war,  dea<^les  At  spues 
Vol.  V.  Part  L  f 


of  time  that  an  army  keeps  the  field,  oris  encamped.  Campsi^^n 
The  beginnings  of  every  campaign  is  considerably  more        D 
unhealthy  than  if  the  men  were  to  remain  in  quarters.  Cannmnk. 
After  tiw  fifUt  fortnight  or  three  weeks  encampment, 
the  sickness  decreases  daily  y  the  most  Infirm  being  by 
that  time  in  the  bospitats,'and  the  weather  daily  grow- 
ing warmer*    This  healthy  state  continues  throogfaout 


the  summM*,  unless  the  men  get  wet  clothes  or  wet 
beds ;  in  which  case,  a  greater  or  less  degree  -of  the 
djrsentery  wilt  appear  in  proportion  to  the  precedii^ 
heats.  But  the  most  sickly  part  of  the  campaign  be- 
gins about  the  niddfe  or  end  of  August,  whilst  the 
days  are  still  hot,  hut  the  nights  cool  and  damp,  wit1i 
fogs  and  dews:  then,  and  not  sooner,  the  dysentery 
prsvails :  and  thoogh  its  violence  is  over  by  the  begin- 
ning of  October,  yet  the  remitting  fever  gaining 
ground,  continues  throughout  the  rest  of  the  campaign, 
and  never  entirely  ceases,  even  iu  winter-quarters,  till 
the  firost  begin.  A.t  the  beginning  of  a  campaign  the 
sickness  is  so  uniform,  that  the  number  may  be  nearly 
predicted  ^  but  for  die  rest  of  the  season,  as  the  dis- 
eases are  then  of  a  contagions  nature,  and  depend  so 
much  upon  the  heats  of  summer,  it  is  impossibfe  to  fore- 
see how  many  may  foil  sick  from  the  beginning  to  the 
end  of  autumn.  It  is  also  observed,  that  the  last  fort- 
night of  a  campaign,  if  protracted  till  the  beginning 
of  winter,  is  attended  with  more  mckness  than  the  first 
two  months  encampmeut  j  so  that  it  is  better  to  take 
the  field  a 'fortnight  sooner,  in  order  to  return  into 
winter-quarters  so  much  the  earlier.  As  to  winter 'ex- 
peditions, though  severe  in  appearance,  they  are  at- 
tended with  little  sickness,  if  the  men  have  strong  shoes, 
quarters,  fuel,  and  provisions.  Long  marches  m  sum- 
mer are  not  without  danger,  unless  made  in  the  night, 
or  so  early  in  the  morning  as  to  be  over  before  the  heat 
of  the  day. 

CAMPANACE^,  in  Botany^  an  order  of  plants 
in  the  Fragmenta  methodi  naturatu  of  Linnseus,  in 
which  are  the  following  genera,  vix.  convolvulus,  ipo- 
mcea,  polemonfum,  campanula,  roella,  viola,  &e.*         a  See  Bo- 

CAMPANELLA,  Thomas,  a  fsmous  Italian  phi-TAirr,  N«^ 
losopher,  bom  at  Stilo  in  Calabria,  in  1$^%.  He  dls-^™*  <>'- 
tinguished  himself  by  his  early  proficiency  in  learn-  *"* 
ing :  for  at  the  age  of  13  he  was  a  perfect  master  of 
the  ancient  orators  and  poets.  His  peculiar  inclina- 
tion was  to  philosophy,  to  which  he  at  last  confined 
his  whole  time  and  study.  In  order  to  arrive  at  trath, 
he  shook  off  the  yoke  of  authiority  :  by  which  means 
the  novelty  of  some  of  his  opinions  ^posed  hiih'to 
many  inconveniences;  for  at  Naples  be  was  thrown 
iufo  prison,  in  which  he  remained  27  years,  and  du- 
ring this  confinement  wrote  his  fontous  work  entitled 
Atheismus  frtumphatus.  Being  at  length  set  at  liberty, 
he  went  to  Paris,  where  he  was  graciously  received  b]r 
Louis  Xni.  and  Cardinal  Eichelieu  \  the  Utter  pro^ 
cured  htm  a  pension  of  2000  livres,  and  often  consdtt- 
ed  him  on  the  afiairs  of  Italy.  Calmpanefla  passed  the 
remainder  of  his  days  in  a  moUastery  of  Dominicans  at 
Paris,  and  died  in  1639. 

CAMPANI,  MATtHEW,  of  Spoletto,  coratfe  at 
Bomu,  wrote  a  curious  treatise  bn  the  art  of  cutting 
ulasses  for  spectacles,  and  mkde  several  improvements 
tn  optics,  assisted  by  his  brother  and  pupil  Jd««ph.'  Hu 
4M  after  i^tS.  ' 
'  CAMPANIA^  a  town  uPI*aJy,m  the  kfngdom  tf 
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Naples,  aqcl  1q  the  Farther  PrIncipatOy  with  a  bisbop^a 
'  9ee.    £^  Loog.  15.  30.  N.  Lat.  40.  40. 

Cam  PAN  I  Ay  or  Ckimpagna  di  RomCf  anciently  Lar 
t'mWf  a  province  of  Italy,  bounded  on  the  west  by  the 
Tiber  and  the  sea,  on  the  south-west  by  the  sea^  on  the 
south  by  Terra  di  Lavoro,  on  the  east  by  Ahruzzo^ 
and  on  the  north  by  Sablna.  Though  the  soil  is  good» 
it  produces  Utile  or  nothing,  on  account  of  the  heavy 
duties  on  corn  ^  and  though  the  waters  are  good,  tlie 
air  is  unwholesome.  It  is  subject  to  the  Pope,  and  it 
about  60  miles  in  length,  on  the  Mediterranean  sea. 

It  has  beea  generally  thought  that  the  air  of  this 
country  hath  something  in  it  peculiarly  noxious  during 
the  summer  time  ^  but  Mr  Condamiue  is  of  opinion 
that  it  is  not  more  unhealthy  than  any  other  marshy 
country.  His  account  follows.  "It  was  after  the  in- 
vasion of  the  Goths  in  the  fifth  and  sixth  centuries  that 
this  corruption  of  the  air  began  to  manifest  itself.  The 
bed  of  the  Tiber  being  covered  by  the  accumulated 
ruins  of  the  edifices  of  ancient  Eome,  could  not  but 
raise  itself  considerably.  But  what  permits  us  not  to 
doubt  of  this  fact  is,  that  the  ancient  and  well-preserved 
pavement  of  the  Pantheon  and  its  portico  is.  overflowed 
every  winter ;  that  the  water  even  rises  there  sonoetimes 
to  the  height  of  eight  or  ten  feet :  and  that  it  is  not 
possible  to  suppose  that  the  ancient  Romans  should 
have  built  a  temple  in  a  place  so  low  as  to  be  covered, 
with  the  waters  of  the  Tiber  on  the  least  inundation. 
It  i^  evident,  then,  that  the  level  of  the  bed  of  this  river 
is  raised  several  feet  *y  which  could  not  have  happened 
without  forming  there  a  kind  of  dikes  or  bars.  The 
choking  up  of  its  canal  necessarily  occasioned  the  over- 
flow and  reflux  of  its  waters  in  such  places  as  till  then 
bad  not  been  subject  to  inundations :  to  these  over- 
flowings of  the  Tiber  were  added  all  the  waters  that 
escaped  out  of  the  ancient  aqueducts,  the  ruins  of  which 
are  still  to  be  seen,  and  which  were  entirely  broken  and 
destroyed  by  Totila.  What  need,  therefore,  of  any 
thing  more  to  infect  the  air,  in  a  hot  climate,  than  the 
exhalations  of  such  a  mass  of  stagnating  waters  de- 
prived of  any  discharge,  and  become  the  receptacle  of 
a  thousand  impurities,  as  well  as  the  grave  of  several 
millions  both  of  men  and  animals  f  The  evil  could  not 
but  increase  from  the  same  causes  while  Rome  was  ex- 
posed to  the  incursions  and  devastations  of  the  Lorn* 
bards,  the  Normans,  and  the  Saracens,  which  lasted  for 
several  centuries.  The  air  was  become  so  infectious  there 
it  the  beginning  of  the  13th  century,  that  Pope  Inno*- 
ceot  III.  wrote,  that  few  people  at  Rome  arrived  at 
the  age  of  forty  years,  and  that  nothing  was  more  un- 
common there  than  to  see  a  person  of  sixty.  A  very 
short  time  after  the  popes  transferred  the  seat  of  their 
residence  to  Avignon  :  during  the  seventy- two  years 
they  remained  there,  Rome  became  a  desert ;  the  mo- 
nasteries in  it  were  converted  into  stables  i  and  Gre- 
gory XL  on  bis  return  to  Rome,  in  1376,  hardly 
counted  there  30,000  inhat>itants.  At  his  death  began 
the  troubles  of  the  great  schism  in  the  west,  which  con- 
tinued for  upwards  of  50  years.  Martin  V.  in  whom 
this  schism  ended  in  the  year  1429,  and  his  first  ancces- 
lors,  were  able  to  make  but  feeble  eflforts  against  so  in* 
veterate  an  evil*  It  was  not  till  the  beginning  of  the 
l6tb  century,  that  Leo  X.  nnder  whom  Rome  began  to 
resome  her  wonted 'splendour,  gave  himself  some  trouble 
aboat  re-estaUisbing  the  salubrity  of  thei  air :  but  the 


city  being  sliwtly  after  besieged  twice  atiaceesitely  by  Camp^aim 
the  emperor  Charles  V.  saw  itself  plunged  again  into  B 
all  its  old  calamities;  and  from  85,000  inhaUtaots, ^^***Hx^^ 
which  it  contained  under  Leo  X.  it  was  redjjced  under 
Clement  VIII.  to  32,000.  In  short,  it  is  only  since  the 
time  of  Pius  V.  and  Sexlus  V.  at  the  end  of  the  16th 
century,  that  the  popes  have  constantly  employed  the 
necessary  methods  for  purifying  the  air  of  Rome  anil 
its  environs,  by  procuring  proper  discharges  for  the 
waters,  drying  up  the  humid  and  marshy  grounds,  and 
cnvciing  the  banks  of  the  Tiber  and  other  places  reput- 
ed uniniiabitable  with  superb  edifices.  Since  that  time 
a  person  may  dwell  at  Rome,  and  go  in-  or  out  of  it  at 
all  seasons  of  the  year.  At  tlie  beginning,  however,  of 
the  present  century,  they  were  still  afraid  to  lie  out 
of  the  city  in  sumftier,  when  they  had  resided  there  j  ae 
they  were  also  to  return  Co  it,  when  once  they  had 
quitted  it.  They  never  ventured  to  sleep  at  Rome,  even 
in  broad  day,  in  any  other  house  than  their  own. 
They  are  greatly  relaxed  at  present  from  these  ancient 
scruples  :  I  have  seen  cardinals,  in  the  months  of  July 
and  August,  go  from  Rome  to  lie  at  Frascati,  Tivoli, 
Aibano,  &c.  and  return  the  next  or  the  following  daya 
to-  the  city,  without  any  detriment  to  their  health  :  I 
have  myself  tried  all  tliesc  experiments,  without  suffer* 
ing  tlie  least  inconvenience  from  them }  we  have  even 
seen,  in  the  last  war  in  Italy,  two  armies  encamped 
under  the  walls  of  Rome  at  the  time  when  the  heata 
were  most  violent.  Yet,  notwithstanding  all  this,  the 
greater  part  of  the  country  people  dare  not  still  venture 
to  lie  during  that  season  of  the  year,  nor  even  to 
much  as  sleep  in  a  carriage,  in  any  part  of  the  terri- 
tory comprehended  under  the  same  of  the  Campagna  of 

CAMPANIFORM,  or  Campakulatsd,  an  appel- 
lation given  to  flowers  resembling  a  bell. 

CAMPANINI,  a  name  given  to  an  Italian  marble 
dug  out  of  the  mountains  of  Carrara,  hecanse,  when  it 
is  worked,  it  sounds  like  a  bell. 

CAMPANULA,  or  Bjcll-flovtzr.  See  Botant 
Index,         * 

CAMPBELL,  Archibald,  Earl  and  Marquis  of 
Argyle,  was  the  son  of  Archibald  earl  of  Argyle,  by 
the  Lady  Anne  Douglas,  daughter  of  William  earl  of 
Morton.  He  was  born  in  the  year  1598)  &nd  edu- 
cated in  the  profession  of  the  Protestant  religion,  ao« 
cording  to  the  strictest  rules  of  the  church  of  Scotland, 
as  it  was  established  immediately  after  the  Reformation. 
During  the  commonwealth  he  was  induced  to  submit  to 
its  authority.  Upon  the  Restoration,  he  was  tried  for 
his  compliance  ^  a  crime  common  to  him  with  the  whole 
nation,  and  such  a  one  as  the  most  loyal  and  affec- 
tionate subject  might  frequently  by  violence  be  induced 
to  commit.  To  make  this  compliance  appear  the 
more  voluntary  and  hearty,  there  were  produced  in- 
court  letters  which  he  had  wrote  to  Albemarle,  while 
that  general  governed  Scotland,  and  which  contained 
expressions  of  the  most  cordial  attachment  to  the  esta^^ 
blished  government.  But,  besides  the  general  indig- 
nation excited  by  Albemarle's  discovery  of  this  private 
correspondence,  men  thonght,  that  even  the  higbeat 
demonstrations  of  affection  might,  during  jealous  times, 
be  exacted  as  a  necessary  mark  of  comjAiance  firom  n 
person  of  such  distinotion  as  Argyle  }  and  could  not,  by 
any  e9aitahk  conftnK^tien^  VBP^7  ^  mmt  of  ti«a- 
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•on.  The  parliannent,  however,  scrupled  not  to  pass 
sentence  open  biin,  and  he  sufiei*ed  with  great  constan- 
ey  ftnd  coarage. 

Camfbkll,  Archibald^  earl  of  Argyfe,  son  to  the 
fftrtnefy  had  from  bis  youth  distinguished  himself  by  his 
hyatty  and  his  attachment  to  the  royal  family.  Though 
his  father  was  head  of  the  covenanters,  he  himself  re« 
'fbsed  to  concur  in  any  of  their  measares  ;  and  when  a 
commission  of  colonel  was  given  him  by  the  convention 
•f  states,  he  forbore  to  act  upon  it  till  it  should  be  ra- 
tified by  the  king.  By  his  respectful  behaviour,  as  well 
as  by  his  services,'  he  made  himself  acceptable  to  Charles 
when  that  prince  was  in  Scotland ;  and  even  after  the 
battle  of  Worcester,  all  the  misfortunes  which  attended 
the  royal  cause  could  not  engage  him  to  desert  it.  lin- 
ger Middleton  he  obstinately  persevered  to  harass  and 
infest  the  victorious  Knglish  \  and  it  was  not  till  he're" 
oeived  orders  from  that  general,  that  he  would  submit 
to  accept  of  a  capitnlation.  Such  jealousy  of  his  loyal 
attachments  waa  entertained  by  the  commonwealth  and 
protector,  that  a  pretence  was  soon  after  fallen  upon  to 
commit  him  to  prison  \  and  his  confinement  was  rigo- 
rously continued  till  the  Restoration.  The  king,  sen- 
sible of  his  services,  had  remitted  to  him  his  father^s 
forfeiture,  and  created  him  earl  of  Argyle  ;  and  when 
a  most  unjust  sentence  was  passed  upon  him  by  the  Scots 
parliament,  Charles  had  anew  remitted  it.  In  the  sub- 
sequent part  of  this  reign  Argyle  behaved  himself  du- 
tifully \  and  though  he  seemed  not  disposed  to  go  all 
lengths  with  the  court,  he  always  appeared,  even  in  his 
opposition,  a  man  of  mild  dispositions  and  peaceable 
deportment. 

A  parliament  was  summoned  at  Edinburgh  in  sum- 
mer 1 68 1,  and  the  duke  was  appointed  commissioner* 
Besides  granting  money  to  the  king,  and  voting  the 
indefeasible  right  of  succession,  this  parliament  enacted 
a  test,  which  all  persons  possessed  of  offices,  civil,  mili- 
tary, or  ecclesiastical,  were  bound  to  take*  In  this  test 
the  king*s  supremacy  was  asserted,  the  covenant  renoun- 
ced, passive  obedience  assented  to,  and  all  obligations 
diidaiaMd  of  endeavonring  any  alteration  in  civil  or  ec- 
deaiastical  establishments.  This  was  the  state  of  the 
test  as  proposed  by  the  conrtiers  \  but  the  country  par- 
ty proposed  also  a  clause  of  adherence  to  the  Protestant 
religion,  which  could  not  with  decency  be  rejected. 
The  whole  was  of  an  enormons  length,  considered  as 
an  oath ;  and^  what  was  worse,  a  confession  of  faith 
was  there  ratified  which  had  be%n  imposed  a  little  after 
tfte  Reformation,  and  which  contained  m^ny  articles 
altogether  forged  by  the  parliament  and  nation.  Among 
others,  the  doctrine  of  resistance  was  inculcated ;  so 
Chat  the  test  being  voted  in  a  hurry,  was  found  on 
examination  to  be  a  medley  of  absurdity  and  contra- 
diction. Though  the  courtiers  could  not  reject  the 
daose  of  adhering  to  the  Protestant  religion,  they 
proposed,  as  a  requisite  mark  of  respect,  that  all  princes 
of  the  blood  shonid  be  exempted  from  taking  that 
osth.    This  exception  was  zealously  opposed  by  Ar- 

Ele  :  who  observed  that  the  sole  danger  to  be  dreaded 
r  the  Protestant  religion  must  proceed  from  the 
perversion  of  the  royal  family.  By  insisting  on  such 
topics,  be  drew  on  himself  the  secret  indignation  of 
tiK  didce  of  York|  of  which  he  soon  felt  the  fatal  con- 
lOQoeiicesa 
When  Afgyfe' took  di»  test  as  a  privy  connsdlor,  he 


subjoined,  in  the  dake^s  presence,  an  explanation  which  Camn)>etl. 
he  liad  b^.forehand  communicated  to  that  prince,  and  ^ 
which  he  believed  to  have  been  approved  by  him.  It 
was  in  these  words.  *'  I  have  considered  the  test,  and 
am  ver^  desirous  of  giving  obedience  as  far  as  I  can.  I 
am  confident  that  the  parliament  never  intended  to  im- 
pose contradictory  oaths  :  therefore  I  think  no  man  can 
explain  it  bat  for  himself.  Accordingly  I  take  it  as  far 
as  it  is  consistent  with  itself  and  the  Protestant  reli- 
gion. And  I  do  declare  that  I  mean  not  to  bind  my- 
self, in  my  station,  and  in  a  lawful  way,  from  wishing 
and  endeavouring  any  alteration,  which  1  think  to  the 
advantage  of  church  or  state,  and  not  reput^nant  to  the 
Protestant  religion  and  my  loyalty ;  and  this  I  nnder- 
stand  as  a  part  of  my^ oath.**  The  duke,  as  was  natural, 
heard  it  with  great  tranquillity :  no  one  took  the  least 
offence  :  Argyle  was  admitted  to  sit  that  day  in  coun- 
cil \  and  it  was  impossible  to  ima^ne  that  a  capital  of- 
fence had  been  committed  where  occasion  seemed  not 
to  have  been  given  so  much  as  for  a  frown  or  repri- 
mand. 

Argyle  was  ranch  surprised  a  few  days  after,  to  find 
that  a  warrant  was  issued  for  committing  him  to  pri- 
son ;  that  he  was  indicted  for  high  treason,  leasing- 
making,  and  perjury  ;  and  that  from  the  innocent  words 
above  mentioned  an  accusation  was  extracted,  by  which 
be  was  to  forfeit  life,  honours,  and  fortune.  It  is  need- 
less to  enter  into  particulars,  where  the  iniquity  of  the 
whole  is  so  evidently  apparent.  Though  the  sword  of 
justice  was  displayed,  even  her  semblance  was  not  pot 
on  ;  and  the  forms  of  law  were  preserved  to  sanctify, 
or  rather  aggravate,  the  oppression.  Of  five  judges, 
three  did  not  scruple  to  find  the  guilt  of  treason  and 
leasing-making  to  be  incurred  by  the  prisoner  :  a  jury 
of  1 5  noblemen  gave  verdict  against  him ;  and  the  king 
being  consulted,  ordered  the  sentence  to  be  pronounced, 
but  the  execution  of  it  to  be  suspended  till  further 
orders.  Argyle,  however,  saw  no  reason  to  tmst  to 
the  justice  or  mercy  of  such  enemies :  He  made  his 
escape  from  prison,  and  till  he  could  find  a  ship  for  Hol- 
land he  concealed  himself  during  some  time  in  London. 
The  king  heard  of  his  lurking  place,  but  would  not 
suffer  him  to  be  arrested.  All  the  parts,  however,  of 
his  sentence,  so  far  as  the  government  in  Scotland  had 
power,  were  rigorously  executed  ;  his  estate  confiscated, 
his  arms  reversed  and  torn.  Having  got  over  to  Hol- 
land, he  remained  there  during  the  remaining  part  of 
the  reign  of  Charles  II.  But  thinking  himself  at  li- 
berty, before  the  coronation  of  James  II.  to  exert  him- 
self in  order  to  recover  the  constitution  by  force' of  arms, 
be  concerted  measures  with  the  duke  of  Monmouth, 
and  went  into  Scotland,  to  assemble  his  firiends :  but' 
not  meeting  with  the  success  he  expected,  he  was  taken 
prisoner;  and  being  carried  to  Edinburgh,  was  be- 
headed upon  his  former  nnjdst  sentence,  Jnne  30. 1685. 
He  showed  great  constancy  and  courage  under  his  mis- 
fortunes \  on  the  day  of  his  death  he  ate  his  dinner  vei^ 
cbeerfolly ;  and,  according  to  custom,  slept  after  it 
a  quarter  of  an  hour  or  more,  very  soundly.  At  the 
place  of  execution,  he  made  a  short,  grave,  and  religions 
speech  ;  and,  after  solemnly  declaring  that  be  for- 
gave all  his  enemies,  submitted  to  death  With  great 
firmness. 

Campbcxx,  Archibald^  first  dnke  of  Argyle,  ^^ 
to  tb«  prtcediflg,  Was  an  actlTO  prdoulter  of  the  reto- 
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Ca^pbtQ.  ItiUeii.  His  cftme  oyer  wi^h  the  prioce  pf  .Onisge }  vfw 
admitted  into  tlbe  convention  as  earl  of  A];gvle»  tbougb 
bis  fatiier's  attainder  was  not  reversed  ^  and  in  theclaiiQ 
it  tigjUts  the  Sentence  against  liim  Was  dediired  to  het, 
what  most  certainly  it  was,  a  reproach  upon  the  nation* 
The  estahlishment  of  the  crown  upon  the  prince  and 
princess  of  Orange  being  carried  by  a  great  majority 
m  the  Scotish  convention,  the  ear)  was  sent  from  the 
nobility,  with  Sir  James  Montgomery  and  Sir  John 
jDalrymplc  from  tJie  barons  and  boroughs,  to  olTer  the 
crown,  in  the  name  of  the  convention,  to  tiieir  ma- 
jesties, and  tendered  them  the  coronation  oath  ;  for 
which,  and  many  other  eminent  services,  be  was  ad- 
mitted a  member  of  the  privy  council,  and,  in  1690, 
made  one  of  the  lords  of  the  treasury.  He  was  after- 
wards made  a  colonel  of  the  Scots  horse  guards }  anjy 
in  1694,  one  of  the  extraordinary  lords  of  session. 
He  was  likewise  created  duke  of  Argyle,  marquis  of 
Kiotyre  and  Lorn,  earl  of  Campbell  and  Cowal],  vis- 
count of  liochow  and  Glenila,  Lord  Inverary,  Mull, 
Morvern,  and  Terrey,  by  leiters-patent,  bearing  date 
at  Kensington  the  23d  of  June,  170 1.  He  sent  over 
a  regiment  to  Flanders  for  King  W illiam^s  service,  tba 
officers  of  which  were  chiefly*  of  his  own  name  and  fa- 
mily, who  bravely  distinguished  themselves  throngh  tliQ 
whole  course  of  the  war.  He  married  Elizabeth,  daugb** 
ter  of  Sir  Lionel  Talmash  of  Helmingham  in  the  county 
of  Suffolk,  by  Elizabeth,  duchess  of  Lauderdale,  his 
wife,  daughter  and  heiress  of  William  Murrayy  earl  of 
Dysart,  by  whom  he  left  issue  two  sons  and  a  daugh- 
ter ;  namely,  John,  duke  of  Argyle,  the  subject  of  the 
next  article }  Archibald,  who  succeeded  hie  brother  at 
duke  of  Argyle  ^  and  Lady  Anne,  married  to  Jamea 
Stuart,  second  earl  of  Bute,  by  whom  she  had  a  son^ 
afterwards  earl  of  Bute, 

Campbell,  John^  second  duke  of  Argyle,  and  also 
duke  of  Greenwich  and  baron  of  Chatham^  son  to  the 
subject  of  the  preceding  article,  was  born  on  the  lOth. 
of  October,  1680  ^  and,  on  the  very  day  when  his  grand- 
fiither  suffered  at  Edinburgh,  fell  out  of  a  window  three 
l^ir  of  stairs  higlu  without  receiving  any  huit.  At 
^e  age  of  15,  he  had  made  a  considerable  progress  ip 
classical  learning.  '  Bis  father  then  perceived  and  en- 
couraged bis  military  disposition,  and  introduced  him 
to  King  William,  who  appointed  him  to  the  com- 
iKan  j  of  a  regiment.  In  this  situation  \ke  remained 
tilV  the  death  of  his  father  in  i  703  i  when  becoming 
duke  ef  Argyle,  he  was  soon  after  sworn  of  Queea 
Aimers  privy  council,  made  captain  (ft  the  Scots  horse 
guards,  and  appointed  one  of  the  extraordidary  lords 
of  session.  In  1 704,  her  majesty  reviving  the  Scotish 
^fder  of  the  TbisUe,  his  grace  was  installed  one  of  the 
knights  of  that  order,  and  was  soon  after  appointed 
liighiCOmmiSBiQner  to  the  Scotch  parliament  \  where^ 
beiiig  of  great  service  in  promoting  tbe  intended  onion, 
lie  ifas  oki  his  return  created  a  peer  of  England,  by  the 
titles  of  baron  of  Chatham   and  earl  oj  Greenwich^ 


the  batfle  of  Malplaqoet,  by  dislodging  them  frqm  ,t|)fi  CMipMt 
wood  pf  Sart,  ana  gaining  a  post  of  great  consequence* 
In  this  sharp  eogagemept,  several  musket-balla  passed 
through  the  duke^s  clothes,  hat^  and  peruke.  Soon  af- 
ter this  hot  action,  he  was  sent  to  take  the  command  in 
Spain  *y  and  after  the  reduction  of  Port  Mahon  he  re^ 
tucaed  to  England.  His  grace  having  now  a  seat  in 
the  house  of  lords,  he  censured  the  measui'es  of  the  mi- 
nistry with  such  freedom,  that  all  his  placet  were  dis* 
posed  of  to  other  noblemen :  but  at  the  accession  t^ 
George  I.  he  recovered  his  influence.  At  the  breaking 
out  of  the  rebellion  in  1715,  he  was  made  commander- 
in-chief  of  his  majesty's  forces  in  North  Britain  \  and 
was  the  principal  means  and  cause  of  the  total  extinc- 
tion, at  that  time,  of  the  rebellion  in  Scotland,  without 
milch  bloodshed.  In  direct  opposition  to  him,  or  that 
part  of  the  army  be  commanded,  at  the  head  of  all  his 
Campbells  was  placed  Campbell,  earl  of  Braidalbin,  of 
the  same  family  and  kindred,  by  some  fatal  error  that 
ever  misguided  and  misled  that  unhappy  family  of  the 
Stuarts  and  all  its  adherents.  The  consequence  was^ 
that  both  sets  of  Campbells,  from  family  affection^ 
refused  to  strike  a  stroke,  and  retired  out  of  tbe 
battle.  He  arrived  at  London  March  6th,  X7269 
and  was  in  high  favour :  but,  to  the  surprise  of  peo- 
ple of  all  ranks,  he  was  in  a  few  months  divested  of 
all  his  employments  \  and  from  this  period  to  the  year 
1718,  he  signalized  himself  in  a  civil  capacity,  by  bia 
ancorrupted  patriotism  and  manly  eloquence.  In  the 
beginning  of  the  year  17191  he  was  again  admitted 
into  favour,  appointed  lord-steward  of  tne  household^ 
and  in  April  following  was  created  duke  of  Green- 
wich, He  continued  in  the  administration  during  all 
the  remaining  part  of  that  reign  \  and,  after  his  late 
majesty's  accession,  till  April  1740^  when  he  deliver- 
ed a  speech  with  such  warmth,  that  the  ministry  being 
highly  offended,  be  was  again  dismissed  from  his  em« 
ployments.  To  these,  however^  on  the  change  of  the 
ministry,  he  was  soon  restored  \  but  not  approving  of 
the  measures  of  the  new  ministry  more  than  those  of 
the  old,  he  gave  up  all  his  posts  for  the  last  time,  and, 
never  after  engaged  in  affairs  of  state.  He  now  en- 
joyed privacy  and  retirement  ^  and  died  of  a  paralytic 
disorder  on  the  4th  of  October  X743*  To  tbe  me- 
mory of  his  grace  a  very  noble  monument  was  erected, 
in  Westminster  Abbey,  executed  by  the  ingenious  Bon* 
billiac. 

The  duke  of  Argyle,  though  never  first  minister^ 
was  a  very  able  statesman  and  politician,  most  steadily, 
fixed  in  those  principles  he  believed  to  be  right,  and. 
not  to  be  shaken  or  changed.  His  delicacy  and  ho- 
nour were  so  great,  that  it  hurt  him  to  be  even  sns-^ 
pected ;  witness  that  application  said  ta  be  made  ta 
him  by  one  of  the  adherents  of  the  Stuart  family  be- 
fore the  last  rebellion  in  order  to  gain  his  interest^ 
which  was  considerable  botli  in  Scotland  and  England*. 
He  immediately  sent  the  letter  to  the  secretary  of  state  ^ 


and  irt  I  jrip  was  made  Knight  of  the  Oarter.  His  grace     and  it  vexed  him  much  even  to  have  an  application 


S'St  distinguished  himself  in  hiM  military  capacity  at 
e  battle  of  Oudenarde  3,  where  he  commanded  as  bri- 
gjidier-general,  with  all  the  bravery  of  youth  and  the 
^ndo(5t  of  a  veteran  officer.  He  was  present  ujoder 
iht  duke  of  Kfarlborough  at  the  siege  of  Ghent,  and 
tpol  possession,  of  the  town.    He  bad  also  a  copsider- 


made  him^  lest  any  person  should  think  him  capable  o£ 
acting  a  double  part.  When  be  thought  measurea 
wrong  or  corrupt,  he  cared  not  who  was  the  author^ 
however  great  or  nowerful  he  might  be  \  witness  bia 
boldly  attacking  the  great  duke  of  Marlborough  ia 
the  house  of  lords,  about  his  forage  and  army  con..< 


%blishere  ap  the  viciory.obtiiiaed  %\^x.  the  |>£nch  ak   tracts  la  Hsndeni^iu  th»  Tery  zenith  of  his  power.and 

popularity^ 


,^  ••  ■» 
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CMptoX  {Mpufiirityy  iboii^h  in  all  otlier  respects  Tie  was  tlie 
OMSC  mbl«  geti^rai  of  hU  time.  The  duke  of  Argyte 
on  all  occasions  spoke  well,  with  a  firm,  m%nly,  aod 
noble  eloquence }  and  seems  to  deserve  the  character 
gi  veitf  of  him  by  Fope : 

Argyk  the  staters  wtiole  thander  bom  to  wieU, 
And  shake  alike  the  senate  aod  the  field. 

In  private  life,  the  doke's  conduct  was  highly  ex- 
ettip>ary.  He  was  an  affectionate  hu<tband  and  an  in- 
M|^C  master.  He  seldom  parted  with  his  servants 
till  age  had  rendered  them  incapable  of  their  employ- 
ments j  and  then  he  made  provision  for  their  subsist- 
ence. He  was  liberal  to  the  poor,  and  particularly  to 
persons  of  merit  in  distress  :  bnt  though  he  was  ready 
to  patronise  deserving  persons,  he  was  extremely  can- 
tieos  not  to  deceive  any  by  lavish  promises  or  lead* 
ing  them  to  form  vain  expectations.  He  was  a  strict 
economist,  and  paid  his  tradesmen  punctually  every 
month )  and  though  he  maintained  the  dignity  of  his 
rank^  he  took  care  that  no  part  of  his  income  should 
be  wasted  in  empty  pomp  or  unnecessary  expences. 
He  was  twice  married,  and  left  five  daughters,  but 
BO  male  issue.  The  titles  of  duke  aod  earl  of  Green- 
wich and  baron  of  Chatham  became  extinct  at  his 
death;  but  in  his  other  titles  he  was  succeeded  by 
his  brother  Archibald  earl  of  Isla,  the  subject  of  the 
next  article. 

Campbull,  Archibald^  third  duke  of  Argyle,  bro- 
Aer  to  the -subject  of  the  preceding  article,  was  born 
at  Hamhouse,  in  England,  in  June  1682,  and  was  edu- 
cated at  the  university  of  Glasgow.     He  afterwards 
applied  himself  to  the  study  of  the  law  at  Utrecht ; 
but,  upon  his  fiitber's  being  created  a  duke,  he  betook 
himself  to  a  military  life,  and  served  some  time  under 
the  duke  of  Marlborough.     Upon  quilting  the  army, 
in  which  he  did  not  long  remain,  he  applied  to  the  ac- 
quisition of  that  knowledge  which  would  enable  him  to 
make  a  figure  in  the  political  world.    In  1 705,  he  was 
constitated  treasurer  of  Scotland,  and  made  a  consider- 
aible  figure  in  pailiament,  though  he  was  not  more  than 
23  years  of  age.     In  x  706,  he  was  appointed  one  of 
the  commissioners    for  treating  of    the  Union;   and 
the  same  year  was  created  Lord  Oronsay,  Dunoon, 
and  Arroi^,  viscount  and  earl  of  Isla.    In   1708,  he 
was  made  an  extraordinary  lord  of  session  ;  and  when 
the  Union  was  effected,  he  was  chosen  one  of  the  Six- 
teen Peers  for  Scotland,  in   the  first  parliament  of 
Great  Britain  ;  and  was  constantly  elected  to  every  fu- 
ture parliament  till  his  death,  except  the  fourth.     In 
17x0,  be  was  made  justice-general   of  Scotland.     In 
171 1,  he  was  called  to  the  privy  council;   and  upon 
the  accession  of  George  I.  he  was  nominated  lord  regi- 
ster of  Scotland.     When  the  rebellion  broke   out  in 
1 715,  he  again  betook  himself  to  arms,  in  defence  of 
the  house  of  Hanover,  and  by  his  prudent  conduct  in 
the  West  Highlands,  he  prevented  General  Gordon, 
at  the  head  of  three  thousand  men,  from  penetrating 
into  the  country  and  raising  levies.     He  afterwards 
joined  his  brother  at  Stirling,  and  was  wounded  at  the 
battle  of  Dumblain.    In  X7259  he  was  appointed  keep- 
er of  the  privy  seal ;  and  from  this  time,  he  was  en- 
trusted with  the  management  of  Scotish   aflkirs.     In 
17341  upon  his  resigning  the  privy  seal,  he  was  made 
fceepiep  of  the  great  seal,  which  office  he  enjoyed  till  his 
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death.  Upon  .the  decease  of  his  brother^  hcf  became  rimi^ffff 
duke  of  Argyle,  hereditary  justice-general,  lieutenanti  " 
sheriflT^  and  commissary  of  Argyleshire  and  the  Western 
Isles,  hereditary  great  master  of  the  household,  heredi-- 
tary  keeper  of  DunstafTnage,  Carrick',  and  several  other 
castles.  He  was  also  chancellor  of  the  university  of 
Aberdeen ;  and  laboured  to  promote  the  interest  of 
that,  as  well  as  of  the.otber  universities  of  Scotland. 
He^  particularly  encouraged  the  school  of  physic  at 
Edinburgh, -which  has  now  acquired  so  high  a  reputa*- 
tion.  Having  the  chief  management  of  Scotch  aSairsf 
be  was  also  extremely  attentive  to  promote  the  trade, 
manufactures,  and  improvements  of  bis  country.  It' 
was  by  hijf  advice  that,  after  the  rebellion  in  1745, 
the  Highlanders  were  employed  in  the  royal  army.  Hlc' 
was  a  man  of  great  endowments,  both  natural  and  ac- 
quired, well  versed  in  the  laws  of  his  countryi  and  po8« 
sessed  considerable  parliamentary  abflities.  He  wai 
likewise  eminent  for  his  skill  in  human  nature,  had' 
great  talents  for  conversation,  and  had  collected  one 
of  the  most  valuable  private  libraries  in  Great  Bii-^ 
tain.  He  built  himself  a  very  magnificent  seat  at 
Inverary.  The  faculties  of  his  mind  continued  sound 
and  vigorous  till  his  death,  which  happened  sudden- 
ly on  the  15th  of  April  1761,  in  the  79th  year  of 
bis  age.  He  was  married,  but  had  no  issue ;  and' 
was  succeeded  in  his  titles  and  the  estates  of  the 
family  by  John  Campbell,  fourth  duke  of  Argyle,  soir* 
of  the  honourable  John  Campbell  of  Mammore,  who 
was  the  second  son  of  Archibald  the  ninth  earl  of 
Argyle. 

The  family  of  Argyle  were  heritable  justice  gene- 
rals for  Scotland  till  abolished  by  the  jurisdiction  act* 
They  are  still  heritable  masters  of  the  king's  honse- 
hold  in  Scotland,  and  keepers  of  DunstaSnage  and 
Carrick. 

Campbell,  Jokn^  an  eminent  historical,  biogra* 
phical,  and  political  writer,  was  bom  at  Edinburgh, 
March  8.  1707-8.     His  father,  Robert  Campbell   of 
Glenlyon,  Esq.   was  captain  of  horse  in  a  regiment 
commanded  by   the   then  earl  of  Hyndford ;   and  bis 
mother,  Elizabeth,  daughter  of  — —  Smith,  Esq.  of 
Windsor  in  Berkshire,  had  the  honour  of  claiming  a 
descent  from  the   poet  Waller.      Our  author,   their 
fourth  son,  was  at  the  age  of  five  years  carried  from 
Scotland  to  Windsor,  where  he  received  the  first  prin^ 
ciples  of  his  education  \  and  at  a  proper  age,  he  was 
placed- out  as  clerk  to  an  attorney,  being  intended  for 
the  lam     This  profession,  however,  he  never  followed  \ 
but  by  a  close  application  to  the  acquisition  of  know* 
ledge  of  various  kinds,  became  qualified  to  appear  with' 
great  advantage  in  the  literary  world.     In  1736,  be- 
fore he  had  completed  his  30th  year,  he  gave  to  tbo 
public,   in   two   volumes   folio,  *^  the  Military  His- 
tory of  Prince   Eugene   and  the   duke  of  Marlbo<» 
rough,**  enriched  with  maps,  plans,   and    cuts.     The* 
reputation  hence  acquired,  occasioned  him   soon   af-- 
ter  to  be  solicited  to  take  a  part  in   the   "  Ancient 
Universal  History.**    Whilst  employed  in  this  capital* 
work,   Mr  Campbell   found  leisure  to   entertain   the 
world  with  other  prodnctions.     In  17399  he  published' 
the  **  Travels  and   Adventures   of  Edward   Brown^ 
Esq.**  8vo.     In  the  same  year  appeared   bis  *'  Me- 
moirs of  the  Bashaw  Duke  oe  Ripperda,**'8vo.  reprint- 
ed, with  improTements,  in  I740«    These  memoirs  were 

followed^. 
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Campbell  fpUowei,  in  1741.  by  the  "  Concise  HUtory  of  Spanish 
<  ^  -^  America»^^  8vo,  In  1742,  he  was  the  author  of  "  A 
Letter  to  a  friend  in  the  Country,  on  tiie  Publication 
of  Tburloe^d  State  Papers  )^'  giving  an  account  of  their 
discovery,  importance,  and  utility.  The  same  year 
was  distinguished  hy  the  appearance  of  the  xst  and  2d 
ToluBies  of  his  *'  Lives  of  the  English  Admirals,  and 
other  eminent  BritisI)  Seamen/'  The  two  remaining 
volumes  were  completed  in  1 744  ;  and  the  whole,  not 
long  after,  was  translated  into  German.  Tbis  was  the 
first  of  Mr  CampbtlPs  works  to  which  he  prefixed  bis 
name ;  and  it  is  a  performance  of  great  and  acknow- 


ledged merit*  In  1743,  he  published  ''  Hermippus 
fevived  ^'^  a  second  edition  of  which,  much  improved 
i^nd  enlarged,  came  out  in  1749,  under  the  following 
title  :  "  Hermippus  Redivivus :  or,  the  Sage^s  Tri- 
umph over  Old  Age  and  the  Grave.  Wherein  a  me- 
thod is  laid  down  for  prolonging  the  life  and  vigour 
of  man.  Including  a  Commentary  upon  an  ancient 
insoripfion,  in  which  this  great  secret  is  revealed ;  sup- 
pprted  by  numerous  authorities.  The  whole  interspers- 
ed with  a  great  variety  of  remarkable  and  well  attested 
relations.'*  This  extraordinary  tract  had  its  origin 
in  a  foreign  publication ;  but  it  was  wrought  up  to 
perfection  by  the  additional  ingenuity  and  learning  of 
Mr  Campbell.  In  1744  he  gave  to  the  public,  in  two 
'volumes  folio,  bis  *'  Voyages  and  Travels,**  on  Dr 
Harris's  plan,  being  a  very  distinguished  improvement 
q{  that  collection  which  had  appeared  in  1705.  The 
time  and  care  employed  by  Mr  Campbell  in  this  im- 
portant undertaking  did  not  prevent  his  engaging  in 
another  great  work,  the  '*  Biographia  Britannica,*^ 
ivhich  began  to  be  published  in  weekly  numbers  in 
1745,  and  extended  to  seven  volumes  folio:  but  our 
^utbor*s  articles  were  only  in  the  first  four  volumes;  of 
which  Dr  Kippis  observes,  they  constitute  the  prime 
menu 

When  the  late  Mr  Dodsley  formed  the  design  of 
•*  The  Preceptor,"   which   appeared    in    1748,   Mr 
Campbell  was  to  assist  in  the  undertaking  j  and  the 
•parts  written  by  him  were  the  Introduction  to  Chro- 
nology, and  the  Discourse  on  Trade  and  Commerce, 
both  of  which  displayed  an  extensive  fund  of  knowledge 
upon  these  subjects.      In  1750  he  published  the  first 
feparate  edition  of  his  "  Present  State  of  Europe  ;*'  a 
work  which  had  been  originally  begun  in  1746,  in  the 
**  Museum,**  a  very  valuable  periodical  performance, 
printed  for  Dodsley.      There  is  no  production  of  our 
author*8  that  bath  met  with  a  better  reception.      It 
has  gone  through  six  editions,  and  fully  deserved  this 
encouragement*      The  next  great  undertaking  which 
called  for  the  exertion  of  our  author*s  abilities   and 
learning,  was  ^*  The  Modern  Universal  History.**  This 
extensive  work  was  published,  from  time  to  time,  in 
detached  parts,  till  it  amounted  to  16  volumes  folio  \ 
and  a  second  edition  of  it,  in  8vo.  began  to  make  its 
appearance  in  1759.     The  parts  of  it  written  by  Mr 
Campbell  were,  the  histories  of  the  Portuguese,  Dutch, 
Spanish,  French,  Swedishi  Danish,  and  Ostend  Set> 
tlein^nts  In  the  East  Indies  ;,  and  the  histories  of  the 
Kingdoms  of  Spain,  Portugal,  Algarve,  Navarre,  a^d 
that  of  France,  from  Clovis  tq  1656.     As  our  Mthor 
bad  thus  distinguished  himself  in  the  literary  world^  tho 
vdegree  of  LL.D.  was  very  prepe^ly  and  honoucAbly 
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conferred  upon  him,  June  l8.  17541  by  the  vntversity  Cam^U. 
of  Glasgow.  '  ■     V     "' 

His  principal  and  favourite  woii:  was*  **  A  Political 
Survey  of  Great  Britain/'  2  vol.  4to,  poblisbed  a  short 
time  before  his  death  }  in  which  the  e&te^it  ^i  fab 
knowledge,  and  his  patriotic  spirit,  are  equally  conspi- 
cuous. Dr  CampbelPs  reputation  wa]B  not  confined  to 
his  own  country,  but  extended  to  the  remotest  parts  of 
Europe.  Ab  a  striking  instance  of  tbis,  it  may  be 
mentioned,  that  in  the  spring  of  1774*  the  emprcta  of- 
Bussia  was  pleased  to  honour  him  with  the  preseat  o£ 
her  picture,  drawn  in  the  robes  worn  in  that  country 
in  the  days  of  John  Bassiliowitz,  grand  duke  of  Mns- 
covy,  who  was  contemporary  ivitb  Queen  Elizabeth.- 
To  manifest  the  doctor*s  sense  of  her  imperial  maje8ty*t 
goodness,  a^set  of  the  *'  Political  Survey  of  Britain,** 
bound  in  Morocco,  highly  ornamented,  and  aooooipa-*' 
nied  with  a  letter  descriptive  of  the  triumphs  and  fell*' 
cities  of  her  reign,  was  forwarded  to  St  Petersbnrgb, 
and  conveyed  into  her  hands  by  Prince  Orloff,  who  had 
resided  some  months  in  this  kingdom. 

Dr  Campbell  in  1736  married  Elizabeth,  daughter 
of  Benjamin  Vobe,  of  Leominster,  in  the  county  ^ 
Hereford,  gentleman,  with  whom  he  lived  nearly  40 
years  in  the  greatest  G4Kijttgal  harmony  and  happineoa. 
So  wholly  did  be  dedicate  his  time  to  books,  that  he 
seldom  went  abroad  :  hut  to  relieve  himself  as  much  M 
possible  from  the  Inconveniences  incident  to  a  sedentarr 
life,  it  was  his  cnstom,  when  the*  weather  would  ad- 
mit, to  walk  in  his  garden ;  or  otherwise  in  some  nion 
of  his  house,  by  way  of  exercise.  By  this  method^ 
united  with  the  strictest  temperance  in  eating,  and  an 
equal  abstemiousness  in*  drinking,  he  enjoyed  a  good 
state  of  health,  though  his  constitution  was  delicate* 
His  domestic  manner  of  living  did  not  preclude  him 
from  a  very  extensive  and  honourable  aequaintanoc. 
His  boose,  especially  on  a  Sunday  evening,  was  tbe 
resort  of  the  most  distinguished  persona  of  all  ranks,, 
and  particularly  of  such  as  had  rendered  themselvca 
eminent  by  their  knowledgie  or  love  of  literature.  He 
received  foreigners,  who  were  fond  of  learuing,  with 
an  aSability  and  kindness  which  excited  in  them  the 
highest  respect  and  veneration ;  and  his  instructive  and 
cheerful  conversation  made  him  the  delight  of  hia 
friends  in  general.  He  was,  during  the  latter  part  of 
his  life,  agent  for  the  province  of  Georgia  in  North 
America}  and  died  at  the  close  of  the  year  1775,  in* 
the  67th  year  of  his  age.  The  doetor*6  literary 
knowledge  was  by  no  means  confined  to  the  subject* 
on  which  he  more  particnlarly  treated  as  an  author  j 
he  was  well  acquainted  with  the  mathematies,  and 
had  read  much  in  medicine.  It  bath-  been  witk 
great  reason  believed,  that  if  be  had  dedicated  hia 
studies  to  this  last  science,  he  would  have  madft  a 
very  conspicuous  figure  in  the  medical  profosskm.  He 
was  eminently  versed  in  the  different  parts  of  sacred  li- 
terature }  and  his  acquaintance  with  tbe  languages  ez* 
tended  not  only  to  the  Hebrew,  Greek,  and  Latin, 
among  tbe  ancient,  and  to  the  French,  Italian,  Spa^ 
njsh,  Portuguese,  and  Dutch,  among  the  modem ;  but 
likewise  to  the  oriental  tongnes.    He  was  partioolarly 


fond  of  the  Greek  language.  His  attainaneBt  of  sooh  a 
variety  of  knpwledge  waa  exceedingly  assisted  by  a 
memory  surprisingly  retentive,  and  which  indeed  apte- 
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niBhed  e?«ry  petsoo  whh  whom  he  iras  conversant.  Tn 
*  commanicating  bis  ideas,  be  had  an  uncommon  r^Ji* 
ne94  and  fbcility  ;  and  (he  style  of  his  works,  which  had 
been  formed  npoii  the  model  of  that  of  the  celebrated 
Bishop  Sprat,  was  perspicuous,  easy,  ilowinpr,  and  har« 
monioas.  To  aH  these  accomplishments  of  the  under- 
ataMling,  DrCampbetl  joined  the  more  important  vir- 
tues of  a  moral  and  pious  character.  His  dl^iposition 
was  gentle  and  bnmane,  and  his  manners  kind  and 
obliging.  He  was  the  tenderest  of  husbands,  a  most 
ndulgent  parent,  a  kind  master,  a  firm  and  sincere 
friend.  To  his  great  Creator  he  paid  the  constant  and 
ardent  tribute  of  devotion,  duty,  and  reverence ;  and 
in  his  correspondences  he  showed  that  a  sense  of  piety 
was  always  nearest  his  heart. 

Campbell,  George^  D.  D.  was  born  at  Aberdeen 
10  December  1719*  He  was  educated  at  the  gram- 
mar school  in  the  same  town,  and  intended  for  the 
employment  of  signet- writer,  an  occupation  similar 
to  diat  of  an  English  attorney,  in  which  he  was  bound 
an  apprentice.  The  love  of  study,  however,  prevailed 
over  every  opposition  :  in  1741  be  attended  divinity 
lectures  at  Edinburgh  before  the  term  of  his  apprentice- 
ship was  fully  completed,  and  soon  after  became  a  regu- 
lar stodent  in  the  university  of  Aberdeen,  attending  the 
leetares  of  Professor  Lumsdcn  in  King\  and  Professor 
Chalmers  in  Marischal  college.  In  1746  he  was  li- 
oeoaed  to  preach  by  the  presbytery  of  Aberdeen.  In 
1748  be  obtained  the  living  of  Banchory  Ternan,  in 
which  sitoation  he  became  a  married  man,  and  was 
fbrtmiate  in  possessing  a  lady  "  remarkable  for  the 
angacity  of  her  understanding,  (he  integrity  of  her 
heart,  the  general  propriety  of  her  conduct,  and  her 
•kill  in  the  management  of  domestic  economy.**  Mu- 
taal  happiness  was  the  consequence  of  this  union,  which 
was  not  terminated  tiH  her  death  in  1792.  In  1757 
he  was  translated  to  Aberdeen,  to  be  one  of  the  mini- 
sters of  that  town,  and  in  1 759  was  presented  to  the 
oiBce  of  principal  of  Marischal  college. 

Mr  Home's  Treatise  on  Miracles  gave  the  new  prin- 
dpal  an  opportunity  of  evincing  that  he  was  not  on- 
worthy  of  his  office.  He  opposed  it  in  a  sermon  preach- 
edlieforethe  provincial  synod  of  Aberdeen,  in  1760, 
which  be  was  requested  to  publish  ^  but  he  preferred 
the  form  of  a  dissertation,  and  in  that  state  sent  the 
flKtmiscript  to  I>r  Blair,  to  be  by  him  communicated 
to  the  metaphysiciai).  Availing  himself  then  of  the  re- 
marks'of  his  friends,  and  his  opponent,  he  gave  it  to 
the  world  in  17639  with  a  dedication  to  Lord  Bute : 
but  however  desirable  the  patronage  of  the  minister 
might  be  in  other  respects,  it  was  of  very  little  assist- 
ance in  giving  circulation,  in  the  literary  world,  to  an 
eisay  which,  from  the  favourable  impressions  of  Blatr 
and  Home,  was  eagerly  read,  and  universally  admired. 

In  1771  he  was  elected  professor  of  divinity  in  Ma- 
rischal college,  on  which  he  resigned  his  office  as  one 
of  the  ministers  of  Aberdeen  :  but  as  "  minister  of 
Gray  Friars,  an  office  conjoined  to  the  professorship 
abovt  a  century  ago,  he  was  obliged  to  preach  once 
every  Sonday  in  one  of  the  established  churches.^*  Few 
persons  seem  to  have  entertained  truer  notions  of 
the  office  of  a  teacher  in  an  nniversxty  than  our  new 
professor;  and  the  plan  he  had  in  view,  on  entering 
vpoa  bb  lecturcsi  though  expressed  in  ntther  too  strong 


language,  may  be  recommended  to  every  one  who  on-  Campiktll. 
dertakes  a  similar  employment.  ^ 

''  Gentlemen  (he  thus  addresses  his  pupils),  the  na- 
ture of  my  office  has  been  much  misunderstood.  It  is 
supposed,  that  I  am  to  teach  you  every  thing  connected 
with  the  study  of  divinity.  I  tell  you  honestly,  that 
I  am  to  teach  you  nothing.  Ye  ai*e  not  school-boys, 
le  are  young  men,  who  have  finished  your  courses  of 
philosophy,  and  ye  are  no  longer  to  be  treated  as  if  ye 
were  at  school.  Tlierefore,  I  repeat  it,  I  am  to  teach 
you  nothings  but,  by  the  grace  of  God,  I  will  assist  you 
to  teach  yourselves  every  thing.^*  In  1771  he  published 
his  excellent  sermon  on  the  Spirit  of  the  Gospel ;  and, 
in  1776,  his  Philosophy  of  Rhetoric.  In  this  latter 
year,  also,  he  acquired  the  friendship  of  Dr  Tucker  by 
a  sermon,  then  much  admired,  and  very  generally  read, 
on  the  Duty  of  Allegiance,  in  which  be  endeavours  to 
show  '*  that  the  British  colonies  in  America  had  no 
right,  either  from  reason  or  from  Scripture,  to  throw 
off  their  allegiance  }^^  aiit!  he  uses  those  vulgar  argu- 
ments, which,  as  being  purely  political,  and  more 
especially  adapted  to  the  sentiments  of  the  majority  of 
that  day,  were  very  improper  topics  for  the  pulpit. 
It  is  so  much  the  fashion  for  divines  to  make  the  varying 
politics  of  the  hour  the  subject  of  their  discourses, 
and  in  them  to  follow  the  sentiments  of  those  whose 
patronage  is  deemed  most  advantageous,  that  we  must 
not  be  very  severe  in  our  animadversions  on  the  present 
occasion.  In  1777  he  chose  a  better  subject  for  a  dis- 
course, which  be  published  at  the  request  of  the  So- 
ciety for  propagating  Christian  Knowledge,  and  in 
which  the  success  of  the  first  publishers  of  the  Gospel 
is  ably  treated  as  a  proof  of  its  truth.  In  I779»  when 
many  of  his  countrymen,  led  away  by  the  madness  of 
enthusiasm  and  fanaticism,  were  rushing  headlong  into 
the  most  antichristian  practice  of  persecution,  he  pub- 
lished a  very  seasonable  address  to  the  people  of  Scot- 
land, on  the  alarms  which  had  been  raised  by  the  bill 
in  favour  of  the  Roman  Catholics. 

In  the  same  year,  also,  he  published  a  sermon  on  the 
Happy  Influence  of  Religion  on  Civil  Society.  The 
last  work  which  he  lived  to  bring  before  the  public 
was  his  Translation  of  the  Four  Gospels,  with  prelimi- 
nary  dissertations,  and  explanatory  notes,  of  which 
it  is  unnecessary'  to  say  any  thing  further  in  this  place 
than  that  it  is  worthy  of  his  talents  and  character. 

In  1795  he  resigned  his  professorship,  in  a  letter  to 
the  moderator  of  the  presbytery  of  Aberdeen,  which 
they  voted  to  be  inserted  in  their  records.  Soon  after 
the  resignation  of  his  professorship,  he  resigned  also 
the  principalship,  on  a  pension  of  300I.  a-year  being 
conferred  on  him  by  government^  but  this  pensioii 
he  possessed  for  a  very  short  time  *,  for,  on  the  31st  of 
March,  1796,  his  last  illness  seized  him,  and  on  the 
next  morning  it  was  followed  by  a  paroxysno  of  the 
palsy,  which  destroyed  his.  faculty  of  speech,  and 
under  which  he  languished  till  he  died.  His  funeral 
sermon  was  preached  on  the  17th  of  April  by  Dr 
Brown,  who  had  sncceeded  him  in  the  offices  of  prin- 
cipal and  professor. 

His  character,  very  justly  drawn  by  the  same  gentle- 
man,  we   shall   now   lay   before  our  readers.     **  D( 
Campbell,  as  a  public  teacher,  was  loog  admired  for 
the  clearness  and  copioosoess  with  which  he  illustrat- 
ed 
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Campbell.  eJI  the  great  ikcfrioes  and  precepts  of  religion^  and 
'  the  strength  and  energy  with  whieh  he  enforced  them* 
Intrmately  iiersuaded  of  the  truth  and  infinite  conse- 
qOence  of  what  revelation  teaches,  be  was  strongly  de- 
sirous of  carrying  the  same  conviction  to  the  minds  of 
ifis  hearerSy  and  delivered  bis  discourses  with  that  zeal 
wbidi  flows  from  strong  impressions,  and  that  power 
of  persuasion  which  is  the  result  of  sincerity  of  heart, 
combined  with  clearness  of  understanding.  He  was 
aatisliedy  that  the  more  the  pure  dictates  of  the  gospel 
were  studied,  the  inore  they  would  approve  them- 
selves to  the  mind,  and  bring  forth,  in  the  affections  and 
conduct,  all  the  peaceable  fruits  of  righteousness.  The 
unadulterated  dictates  of  Christianity,  he  was,  there- 
fore, only  studious '  to  recommend  and  inculcate  ;  and 
ItneW.  perfectly  to'  discriminate  them  from  the  inven- 
tions ktid  traditions  of  men.  His  chief  study  ever  was, 
to  direct  belief  to  the  great  objects  of  practice  ^  and, 
-without  these,  he  viewed  the  most  oitbodox  profession 
as  '**  a  sounding  brass,  and  a  tinkling  cymbal.*^  But, 
tiesfdes  the  character  of  a  preacher  of  righteousness, 
lie  had  also  that  of  a  teacher  of  the  science  of  divi- 
nity to  sustain.  How  admirably  he  discharged  this 
duty,  and  with  what  effect  he  conveyed  the  soundest 
said  most  profitable  instruction  to  the  minds  of  his  scho- 
lars, let  those  declare  who  are  now  in  various  congre- 
ffations  of  this  country,  communicating  to  their  fellow 
Christians  the  fruits  of  their  studies  under  so  able  and 
judicious  a  teacher.  I>iscarding  all  attachment  to 
human  systems,  merely  considered  as  such,  he  tied  his 
faith  to  the  Word  of  Uod  alone,  possessed  the  happiest 
taleiit  in  investigating  its  meaning,  and  communicated 
to  his  hearers  the  result  of  his  own  inquiries,  with  a 
precision  and  perspicuity  which  brought  light  out  of 
obscurity,  and  rendered  clear  and  simple  what  appeared 
intricate  and  perplexed.  He  exposed,  without  reserve, 
the  corruptions  which  ignorance,  craft,  and  hypocrisy 
had  introduced  into  religion,  and  applied  his  talent  for 
ridicule  to  the  best  of  all  purposes,  to  hold  up  to  con- 
tempt the  absurdities  with  which  the  purest  and  su- 
blimest  truths  had  been  loaded. 

**  Placed  at  the  head  of  a  public  seminary  of  learn- 
ing, he  felt  all  the  importance  of  such  a  situation,  and 
uniformly  directed  his  influence  to  public  utility.  His 
enlarged  and  enlightened  mind  justly  appreciated  the 
extensive  consequence  of  the  education  of  youth.  He 
anticipated  all  the  effects  resulting  to  the  great  com- 
munity of  mankind,  from  numbers  of  young  men  issuing, 
in  regular  succession,  from  the  university  over  which 
he  presided,  and  occupying  the  different  departments 
of  social  life. 

^*  His  benevolent  heart  delighted  to  represent  to 
itself  the  students  under  his  direction  usefully  and 
honourabfy  dischi^rging  the  respective  duties  of  their 
different  professions,  and  some  of  them,  perhaps,  filling 
the  most  distinguished  stations  of  civil  society.  With 
these  prospects  before  him,  he  constantly  directed  his 
public  conduct  to  their  attainment.  He  never  suffered 
his  judgment  to  be  warped  by  prejudice  or  partiality, 
or  his  heart  to  be  seduced  by  passion  or  private  interest. 
Those  mean  and  ignoble  motives  by  which  many  are 
actuated  In  the  discharge  of  important  trusts,  approach- 
ed not  his  mind,  A  certain  honourable  pride,  if  pride 
it  maj  be  called^  diffused  an  uniform  dignity  over  the 
whole  of  his  Ixbaviour.    He  felt  the  man  degraded 
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by  the  perversion  of  public  character.  His  oodeiiptatti-  CaapbelL 
ing  also  clearly  shewed  him  even  personal  advautagc  at- 
tached to  such  principles  and  practice,  as  be  adopt^ 
from  a  sense  of  obligation,  and  those  elevated  couc^^ 
tions  of  real  worth  which  were  so  congenial  to  his  sooL 
He  saw,  he  experienced,  esteem,  respect,  and  infloencey 
following  in  the  train  of  integrity  aad  beueficcQce}  but 
contempt,  disgrace,  aversion,  and  pomplete  insignifi* 
caoce,  closely  linked  to  corruption  and  selfishness*  Lit- 
tle minds  are  seduced  and  overpowered  by  selfish  cob- 
sidera tions,  because  they  have  not  the  capacity  to  look 
beyond  the  present  advantage,  and  to  extend  to  the  mi- 
sery that  stands  on  the  other  side  of  it.  Tbe  same  cir- 
cumstance that  betrays  the  perversity  of  their  hearts, 
also  evinces  the  weakness  of  their  judgments. 

**  His  reputation  as  a  writer  is  as  extensive  as  the 
present  intercourse  of  letters  ;  not  confined  to  his  own 
country,  but  spread  through  every  civilized  nation.  Jn 
his  literary  pursuits,  be  aimed  not,  as  is,  very  often  tbe 
case,  with  men  of  distinguished  literary  abilities,  mere^ 
ly  at  establishing  his  own  celebrity,  or  increasing 
his  fortune ;  but  had  chiefly  at  heart  the  defence  of 
the  great  cause  of  Beligion,  or  the  elucidation  of  her 
dictates. 

"  At  an  early  period  he  entered  the  lists  as  a  cham- 
piou  for  Christianity  against  one  of  its  acutest  opppv^ 
nents.  He  not  only  triumphantly  refuted  his  argu- 
ments, but  even  conciliated  his  respect  by  the  handsome 
and  dexterous  manner  in  which  his  defence  was  conduct- 
ed. While  he  refuted  the  infidel,  be  spared  the  man, 
and  exhibited  tbe  uncommon  spectacle  of  a  polemical 
writer  possessing  all  the  moderation  of  a  Christian.  But 
while  he  defended  Christianity  against  its  enemies,  he 
was  desirous  of  contributing  bis  endeavours  to  increase, 
among  its  professors,  the  knowledge  of  tbe  sacred  wri- 
tings. Accordingly,  in  tbe  latter  part  of  his  life,  be 
favoured  tbe  world  with  a  work,  tbe  fruit  of  c(^ious 
erudition,  of  unwearied  application  for  almost  thirty 

J^ears,  and  of  a  clear  and  comprehensive  judgment.  We 
lave  only  to  regret,  that  the  other  writings  of  tlie  New 
Testament  have  not  been  elucidated  by  tbe  same  pen 
that  translated  tbe  Gospels.  Nor  were  his  literary  me- 
rits confined  to  theology,  and  the  studies  more  immedi- 
ately connected  with  it.  Philosophy,  and  the  fine  arts, 
are  also  indebted  to  his  genius  and  labours }  and  in  him 
the  polite  scholar  was  eminently  joined  to  tbe  deep  and 
liberal  divine. 

**  Political  principles  will  always  be  much  affected 
by  general  character.  This  was  also  the  case  with  Dr 
Campbell*  In  politics,  he  maintained  that  moderation 
which  is  the  surest  criterion  of  truth  and  rectitude,  and 
was  equally  distant  from  those  extremes  into  which  men 
are  so  apt  to  run  in  greaf  political  questions.  He 
cherished  that  patriotism  which  consists  in  wishing  and 
endeavouring  to  promote,  the  greatest  happiness  of  his 
country,  and  is  always  subordinate  to  universal  benevo- 
lence. Firmly  attached  to  the  British  constitutioiit  he 
was  animated  with  that  genuine  love  of  liberty  which 
it  inspires  and  invigorates*  He  was  equally  averse  to 
despotism  and  to  popular  anarchy ;  the  two  evils  into 
which  political  parties  are  so  frequently  hurried,  to  the 
destruction  of  all  that  is  valuable  to  government,  Par^ 
ty-spirit,  of  whatever  description,  he  considered  as  hav- 
Jng  an  unhappy  tendency  to  pervert,  to  the  most  per- 
nicious purposes,  the  best  principles  of  the  human  anad^ 
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Cai^i%tn  'm4  to  dothe  tlie  most  ioiqoitoDS  tetions  with  the  most 
I    '  Bpeckms  appeArmnces.      Although   tenacious   of  those 

r»«pliot»>  jHHiiacota,  whether  in  refigion  or  politics,  which  he 
'  was  convince!)  to  he  rationa)  and  just,  he  never  suffer- 
ed mere  difference  of  opinion  to  impair  his  good  will, 
to  obetruct  his  good  offices,  or  to  cloud  the  cheerfulness 
•f  conyenatioo.  His  own  conversation  was  enlivened 
bj  a  vein  of  the  most  agreeable  pleasantry.^ 

CAMPBELTOWN,  a  parliament  town  of  Ar- 
gjffeshfre  in  Scotland,  seated  on  the  eastern  sliore  of 
the  peninsula  of  Kintyre  or  Cantjre,  of  which  it  is  the 
capital*  It  bath  a  gtioA  harboor ;  and  is  now  a  very 
considerable  place,  though  within  these  50  years  only 
a  pHty  fishing  town*  It  has  in  fiict  been  created  by 
the  fishery :  for  it  was  appointed  the  place  of  rendez- 
▼oos  for  the  basses  \  and  above  260  have  been  seen 
in  the  harboor  at  once.  The  inhabitants  amounted  to 
6000  in  tSit.    W.  Long.  5.  10.  N.  Lat.  54. 

CAMPDEN,  a  small  town  of  Gloucestershire  in 
England,  containing  1214  inhabitants  in  181 1.  It 
irtvet  title  of  Viscount,  by  courtesy,  to  the  earl  of 
Oaivsboroogh,  his  son*      i¥.  Long*  x*  50.  N*  Lat* 

CAM  PEACHY,  a  town  of  Mexico  in  Sonth  Ame- 
rica, seated  on  the  east  coast  of  a  bay  of  the  same 
name,  on  the  west  of  the  province  of  lucatan.  It  is 
defended  by  a  good  wall  and  strong  forts  ^  but  is  nei- 
ther so  rich,  nor  carries  on  such  a  trade,  as  formerly  y 
it  having  been  the  port  for  the  sale  of  logwood,  tbe 
place  where  it  is  cut  being  about  36  miles  distant.  It 
was  taken  by  the  English  in  1596}  by  the  Bucaneers 
in  1678;  and  by  tlie  Flibusters  of  6t  Domingo  in 
1685,  who  set  it  on  fire  and  blew  up  tbe  citadel.  W* 
Long.  93.  7.  N.  Lat.  19.  20. 

CAMfEJcaY'^ood.  See  Hkmatostlum,  Botakt 
Index. 

CAMPEN,  a  strong  town  in  Overyssel  in  the  Uni- 
ted Provinces.  It  hath  a  citadel  and  a  harbour  >  but 
the  latter  is  almost  choked  op  with  sand.  It  was  ta- 
ken by  the  Dntch  in  1578,  and  by  the  French  in 
1672.     E.  Long.  5.  35.  N.  Lat.  52.  38. 

CAMPER,  Petek,  an  enijinent  Dutch  writer  on 
medicine  and  physiology.     See  SuPPLEMEKT. 

CAMPE8TRE,  in  antiquity,  a  sort  of  cover  for 
the  privities,  worn  by  the  Roman  soldiers  in  their  field 
exercises;  being  girt  under  the  navel,  and  hanging 
down  to  the  knees.  The  name  is  supposed  to  be  form- 
ed from  campus f  the  field  or  place  where  the  Roman 
soldiers  performed  their  exercises. 

CAMPflORA,  or  Camphirs,  a  solid  concrete 
snhstance  extracted  from  the  wood  of  the  laurus  cam- 
phoni.  See  Chemistry,  and  Materia  Medica 
Index. 

Pure  camphire  is  very  white,  pellucid,  somewhat 
■nctnoQS  to  the  touch ;  of  a  bitterish  aromatic  taste, 
yet  aocompanied  with  a  sense  of  coolness ;  of  a  very 
fragrant  smell,  somewhat  like  that  of  rosemary,  but 
OMich  strofi^rer.  ft  has  been  very  long  esteemed  one  of 
the  most  efficacfoos  diaphoretics;  and  has  been  ceJe- 
htated  in  fevers,  malignant  and  epidemical  di^tempt^rs. 
In  delirta,  also,  where  opiates  could  not  procure  sleep, 
hot  father  aggravated  Che  symptoms,  this  medicine  has 
often  been  observed  to  procnre  It.  All  these  effects, 
howevv^,  J>r  Collen  attribotes  to  its  sedative  property, 
aMd  deoica  that  camphire  has  any  other  medicioid  vir- 
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tues  than  those  of  an  antispasmodic  and  sedative/  He 
allows  it  to  bo  very  powerful,  and  capable  of  doing  N 
much  good  or  much  harm.  From  experiments  made  Csmplan. 
on  ditterent  brute  creatures,  camphire  appears  to  be 
poisonous  to  every  one  af  them*  In  some  it  produced 
sleep  followed  by  death,  without  any  other  symptom* 
In  others,  before  death,  they  were  awakened  into  con-^ 
vulsions  and  rage*  It  seems,  too,  to  act  chiefly  on 
the  stomach ;  for  an  entire  piece  swallowed,  produced 
the  above-mentioned  effects  with  very  little  diminu- 
tion of  weifrht. 

CAMPHUYSEN,  Dirk  Theodore  Raphael,  an 
eminent  painter,  was  bom  at  Gorcum  in  X586.  He 
learned  the  art  of  painting  fi-om  Diederic  Govertze; 
and  by  a  studious  application  to  it,  he  very  soon  noi 
only  equalled,  but  far  surpassed  his  master.  He  had 
an  uncommon  genius,  and  studied  nature  with  care, 
judgment,  and  assiduity.  His  subjects  were  landscapes, 
mostly  small,  with  ruinous  buildings,  huts  of  peasants, 
or  views  of  villages  on  the  banks  of  rivers,  with  boats 
and  hoys,  and  generally  he  represented  them  by  moon« 
light.  His  pencil  is  remarkably  tender  and  soft,  his 
colouring  true  nature  and  very  transparent,  and  his  ex- 
pertaess  in  perspective  is  seen  in  tbe  proportional  dis- 
tances of  bis  objects,  which  are  excellently  contrived^ 
and  have  a  surprising  degree  of  nature  and  troth.  As 
he  left  off*  painting  at  an  age  when  others  are  scarcely 
qualified  to  commence  artists,  few  of  his  works  are  to 
be  met  with,  and  they  bring  considerable  prices :  aS 
they  cannot  but  give  pleasure  to  tbe  eye  of  every  ob« 
server.  He  painted  his  pictures  with  a  thin  body  of 
colour,  but  they  are  handled  with  singular  neatness 
and  spirit.  He  practised  in  his  profession  only  till  be 
was  18  years  of  age,  and  being  then  recommended  af 
a  tutor  to  the  sons  of  the  Lord  of  Nieoport,  he  under- 
took the  employment,  and  discharged  it  with  so  much 
credit,  that  he  was  appointed  secretary  to  that  noble- 
man. He  excelled  in  drawing  with  a  pen  ^  and  the 
designs  which  he  finished  in  that  manner  are  exceed** 
ingly  valued. 

C  AMPIAN,  Edmukd,  an  English  Jesuit,  waa  bom 
at  London,  of  indigent  parents,  in  the  year  1540,  and 
educated  at  Christ*s  hospital,  where  he  bad  the  honour 
to  speak  an  oration  before  Queen  Mary  on  her  acces- 
sion to  the  throne.  He  was  admitted  a  scholar  of  St 
John^s  college  in  Oxford  at  its  foundation,  and  took 
the  degree  of  m'aster  of  arts  in  1564*  About  the  same 
time  he  was  brduined  by  a  bishop  of  tbe  church  of 
England,  and  became  an  eloquent  Protestant  preacher* 
In  1566,  when  Queen  Elilabelh  was  entertained  by 
the  university  of  Oxford,  he  spoke  an  e^fgant  oration 
before  ber  majesty,  and  Was  also  respondent  in  tbe  phi- 
losophy act  in  St  Mary^s  church.  In  1568,  he  was 
junior  proctor  of  the  university.  In  tbe  following  year, 
be  went  over  to  Ireland,  where  he  wrote  a  history  of 
that  kingdom,  and  turned  Papist}  but  being  found 
rather  too  assiduous  in  persuading  others  to  follow  his 
example,  he  was  ODromitled  to  prison.  He  soon,  how^^, 
^ver,  found  means  to  make  his  escape.  He  landed  in 
England  lA  t  J71  }  and  thence  proceeded  to  Douay 
in  JFIanders,  where  he  publicly  recanted  his  fornver  he* 
rcsy,  ami  was  created  bachelor  of  divinity*  He  \vfnt 
soon  after  to  Rome,  where,  in  I573f  he  was  admitted 
of  the  society  of  Jesus,  an^'  was  s<>nt  by  the  general  of 
that  order  to  Vienna,  where' be  wrote  bis  traged]^  cal- 
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C*Hipwn  l«d  Nectar  ^t  Ambrosia^  which  was  aeted  before  the 

1}        emperor  with  great  applause.  ' 

Campidoo  From  Vienna  he  went  to  Pragoe  in  Bohemia,  where 
^^  be  resided  in  the  Jesuits  college  about  six  years,  and 
then  returned  to  Rome.  From  thence,  in  ijSo,  he  was 
sent  by  Pope  Gregory  XIIL  with  the  celebrated  Father 
Parsons,  to  convert  the  people  of  England*  From  Pitts 
we  learn,  that,  some  time  before, several  English  priests, 
inspired  by  the  Holy  Ghost,  had  undertaken  to  coovert 
their  countrymen^  that  8o  of  these  from  foreign  semina- 
ries, besides  several  others  who,  by  God^s  grace,  had  been 
converted  in  England,  were  actually  engaged  in  the 
pious  work  with  great  success  }  that  some  of  them  had 
suffered  imprisonment,  chains,  tortures,  and  ignomini* 
ous  death,  with  becoming  constancy  and  resolution  } 
but  seeing  at  last  that  the  labour  was  abundant,  and 
the  labourers  few,  they  solicited  the  assistance  of  the 
Jesuits,  requesting,  that  though  not  early  in  the/norn« 
ing,  they  would  at  least  in  the  third,  sixth,  or  ninth 
hour,  send  labourers  into  the  Lord's  vineyard.  In  con* 
sequence  of  this  solicitation,  the  above  two  were  sent 
to  England.  They  arrived  in  an  evil  hour  for  Campiaui 
at  Dover)  and  were  next  day  joyfully  received  by  their 
friends  at  London.  He  had  not  been  long  in  England, 
before  WaUingham,  the  secretary  of  state,  being  in* 
formed  of  his  uncommon  assiduity,  in  the  cause  of  the 
church  of  Rome,  used  every  means  in  his  power  to  have 
him  apprehended,  but  for  a  long  time  without  success. 
However,  he  was  at  last  taken  bj  one  Elliot,  a  noted 
prieat'taker^  who  found  trim  in  the  house  of  Edward 
Yates,  Esq.  at  Lyford,  in  Berkshire,  and  conducted 
him  in  triumph  to  London,  with  a  paper  on  his  hat,  on 
which  was  written  Campion  the  Jesuit.  He  was  im* 
prisoned .  in  the  Tower,  where  Wood  says,  *'  he  did 
undergo  many  examinations,  abuses,  wrackings,  tor- 
tures:" exquisitissimis  crvciatibus  tortus^  says  Pitts. 
It  is  hoped,  for  the  credit  of  our  reformers,  this  tortur- 
ing part  of  the  story  is  not  true.  The  poor  wrcftch^ 
however,  was  condemned  on  the  statute  25  Ed.  UL  for 
high  treason  \  and  butchered  at  Tyburn,  with  two  or 
three  of  his  fraternity.  Howsoever  criminal  in  the  eye 
of  the  law,  or  of  the  English  gospel,  might  be  the  zeal 
of  this  Jesuit  for  the  salvation  of  tlie  poor  heretics  of 
this  kingdom,  biographers  of  each  persuasion  unite  in 
giving  him  a  great  and  amiable  character.  *'  All  writ- 
ers (says  the  Oxford  antiquary),  whether  Protestanti 
or  Popish,  say,  that  he  was  a  man  of  admirable  parts ; 
an  elegant  orator,  a  subtile  philosopher  and  disputant^ 
and  an  exact  preacher  whether  in  English  or  tbe  Latin 
tongue  i  of  a  sweet  disposition,  and  a  well-polished 
man.''  Fuller,  in  his  church  history,  says,  "  he  was  of 
a  sweet  nature,  constantly  carrying  about  him  the 
charms  of  a  plausible  behaviour,  of  a  fluent  tongue, 
and  good  parts."  His  History  of  Ireland,  in  two 
books,  was  written  in  1570  \  and  published,  by  Sir 
James  Ware,  from  a  manuscript  in  the  Cotton  library, 
Dublin,  X633,  ^olio.  He  wrote  also  Ckronok^ia  Uni- 
persaliSf  a  very  learned  work,  and  various  other  tracts. 

CAMPICURSIO,  in  the  ancient  military  art,  a 
march  of  armed  men  for  several  miles,  from  and  back 
Again  to  tde  oamy,  to  instruct  them  in  the  military  pace* 
This  exercise  was  nearly  akin  to  tbe  decursio^  from 
which  it  only  dilFered,  in  that  the  latter  was  periWmed 
by  horsemen,  the  former  also  by  foot. 

CAMPIDOCTORES,  or  Campiductores,  in  the 
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Roman  Army,  were  officers  who  instructed. tbe  soldiery  c*mpidM 
in  llie  ditciplrne  and  exercises  of  war,  and  tba«rt  of^Monrt 
handling  their  weapons  to  advantage.     These  are  also        H 
sometimes  called  cantpigeni  and  armidectores*  Ouhh*. 

CAMPLDUCTOR,  in  middle-age  writers,  signifies        ^~ 
the  leader  or  commander  of  an  army,  or  parly. 

CAMPION,  in  Botmy,  the  English  name  «(  ihm 
Lychnis. 

Campion,  a  town  of  the  kingdom  of  Tangut  in 
Tartary.  It  was  formerly  remarkable  for  being  a 
place-  through  whidi  tbe  caravans  passed  in  the  read 
from  Bukbaria  to  China.  £.  Long.  104.  53.  N.  Lat. 
40.  2^. 

CAMPISTRON,  a  celebrated  French  dramatic  an- 
thor,  was  born  in  1656.  Racine  directed  his  poetical 
talents  to  the  theatre,  and  assisted  him  in  his  first  pieces. 
He  died  in  1733. 

CAMPITi£,  in  church  history,  an  appellation  gi* 
ven  to  the  Donatists,  00  account  of  their  assembling  in 
tbe  fields  for  want  of  churches.  For  a  similar  reason, 
they  were  also  denominated  Montentes  and  Bupitani. 

CAMPLI,  or  Campoli,  a  town  of  luly,  in  the 
kingdom  of  Naples,  and  in  the  farther  Abrurzoy  situ- 
ated in  E.  Long.  13.  ^$^  N.  Lat.  42.  38. 

CAMPOM ANES,  D.  P.  R.  Comte  de,  a  Spanish 
political  writer.     See  Supplement. 

CAMPREDON,  a  town  of  Catalonia  in  Spain, 
seated  at  tlie  foot  of  tbe  Pyrenean  raroontains.  The 
fortifications  were  demolished  by  the  French  in  1691* 
W.  Lon^.  I.  $6.  N.  Lat.  42.  20. 

CAMPS,  Francis  de,  abbot  of  Notre  Dame  at 
Sigi,  was  born  at  Amiens  in  1643  '  ^^^  distinguished 
himself  by  his  knowledge  of  medals,  by  writing  a  hia* 
tory  of  France,  and  several  other  works.  He  died  at 
Paris  in  1723. 

CAMPVERE.    See  Veer. 

CAMPUS,  in  antiquity,  a  field  or  vacant  plain  in 
a  city,  not  built  upon,  left  vacant  on  account  of  shows, 
combats,  exercises,  or  other  uses  of  the  citizens. 

Campus  Maii,  in  ancient  customs,  an  anniversary 
assembly  of  our  ancestors  held  on  May-day,  when  they 
confederated  together  for  tbe  defence  of  the  kingdom 
against  all  its  enemies. 

Campus  Mariius^  a  large  plain  in  tbe  suburbs  of  an- 
cient Rome,  lying  between  the  Qnirinal  and  Capitoline 
mounts  and  the  Tiber  \  thus  caHed  because  consecrated 
to  the  god  Mars,  and  set  apart  for  military  sports  and 
exercises  to  which  the  Roman  youth  were  trained,  as 
tbe  use  and  handling  of  arms,  and  all  manner  of  feata 
of  activity.  Here  were  tbe  races  rnn,  either  with  cha- 
riots or  single  horses  \  here  also  stood  tbe  villa  poblica, 
or  palace  for  the  reception  of  ambassadors,  who  were 
not  permitted  to  enter  tlie  city.  Many  of  the  public  * 
comitia  were  held  in  tbe  same  field,  part  of  which  was 
for  that  purpose  cantoned  out.  The  place  was  also 
nobly  decorated  with  statues,  arches,  columns,  porti- 
coes, and  tbe  like  stroctores. 

Campus  Seeleratus,  a  place  without  tbe  walls  of  an- 
cient Rome,  where  the  Vestals  who  had  violated  their 
vows  of  virginity  were  baried  alive. 

CAMUL,  a  town  of  Asia,  on  the  eastern  extremity 
of  tbe  kingdom  of  Cialns,  on  the  frontiers  of  Tangnf . 
E«  Long. '98.  5.  N.  Lat.  37.  15. 

CAMUS|  a  person  with  a  low  flat  nose,  hollowed  in 
the  middle* 
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The  Tartars  are  great  admirers  of  cainas  beauties. 
Rabniqais  observes,  that  the  wife  of  the  great  Jenghiz 
Kban,  a  celebrated  beauty ,  had  only  two  holes  for  a 
nose. 

Camus,  J^kn  Peter ^  a  French  prelate,  bom  in  1582. 
He  was  autbor  of  a  number  of  pious'  romances  (the 
taste  of  his  tiroe)»  and  other  theological  works,  to  the 
amonnt  of  200  vols.  His  definition  of  politics  is  re« 
markable  \  Are  non  tarn  regendi^  quam  faUendi^  homu 
mes:  **  The  art  not  so  moch  of  governing,  as  of  deceiv- 
ing mankind.*'     He  died  in  1652. 

CAN,  in  the  sea-language,  as  can-pomp,  a  vessel 
wbeiewith  seamen  pour  water  into  the  pomp  to  make 
it  go. 

Ciif^Buoy.    See  BuoT. 

CAH'Hook^  ao  instrament  osed  to  sling  a  cask  by  the 
end  of  the  staves  :  it  is  formed  by  fixing  a  broad  and 
flat  hook  at  each  end  of  a  short  rope  ^  and  the  tackle 
hj  wbicb  the  caak  so  slung  may  be  hoisted  or  lowered, 
is  booked  to  the  middle  of  the  rope. 

CA.NA,  in  Ancient  Geography ^  a  town  on  the  con- 
fines of  the  Upper  and  Lower  Galilee :  memora'ble  for 
the  turning  water  into  wine  (John).  The  birthplace 
of  Simeon,  called  the  Canaanite  from  this  place,  and  of 
Nathanael. 

CANAAN,  the  fourth  son  of  Ham.  The  irreve- 
rence of  Ham  towards  his  father  Noah  is  recorded  in 
€Sen.  iz.  .  Upon  that  occasion  the  patriarch  cursed 
him  in  a  branch  of  his  posterity  :  **  Cursed,*'  says  he, 
**  be  Canaan ;  a  servant  of  servants  shall  he  be  unto 
bis  faiethren.*'  This  corse  being  pronounced,  not 
against  Ham  the  immediate  transgressor,  but  against 
bis  son,  who  does  not  appear,  from  the  words  of  Moses, 
to  have  been  anywise  concerned  in  the  crime,  hath 
oocnsioned  several  conjectures.  Some  have  believed 
that  Noah  corsed  Canaan,  because  be  could  not  well 
have  corsed  Ham  himself,  whom  God  had  not  long 
befeie  blessed.  Others  think  Moses's  chief  intent  in 
recording  this  prediction  was  to  raise  the  spirits  of  the 
Israelites,  then  entering  on  a  terrible  war  with  the 
children  of  Canaan,  by  the  assurance,  that,  in  conse- 
qoence  of  the  corse,  that  people  were  destined  by  God 
to  be  sobdoed  by  them.  For  the  opinion  of  those  who 
imagine  all  Ham's  race  were  here  accursed,  seems  re- 
pogoant  Co  the  plain  words  of  Scripture,  which  con- 
fin^  the  malediction  to  Canaan  and  his  posterity  :  and 
it  also  contrary  to  fact*  Indeed  the  prophecy  of  Noah 
that  **  Canaan  shoo  Id  be  a  servant  of  servants  to  his 
bvethmn,**  seems  to  have  been  wholly  completed  in 
him.  It  was  completed  with  regard  to  Shem,  not  only 
in  that  a  oonsidermble  part  of  the  seven  nations  of  the 
Canaanices  were  made  slaves  to  the  Israelites,  when 
they  took  possession  of  their  land,  as  part  of  the  re- 
mainder of  them  were  afterwards  enslaved  by  Solomon  } 
bnt  abo  by  the  aobsequent  expeditions  of  the  Assyri- 
ans and  i^ersians,  who  were  both  descended  from  Shem  > 
and  nnder  whom  the  Caoaanites  snfllered  sobjection,  as 
wU  as  <he  Israelites  j  not  to  mention  the  conqoest  of 
pnH  of  Canaan  by  the  Elamites,  or  Persians,  onder 
Chndoriamner,  prior  to  them  all.  With  regard  to  Ja- 
phety  ssB  find  a  completion  «f  the  prophecy,  in  the 
sncoesiive  conqncsts  of  the  Greeks  and  Bomans  in  Pa- 
Icstioe  Mid  Pboenieia,  where  the  Caoaanites  were 
settled;  but  especially  in  the  total  s«ll>version  of  the  Car- 
thaginian power  by  the  Romans ;  besides  some  inva- 


sions of  the  northern  nations,  as  the  posterity  of  Tbo-    Canata. 
garma  and  Magog }  wherein  many  of  them,  probably, 
were  carried  away  captive. 

The  posterity  of  Cunaan  were  very  numerous.  His 
eldest  son  was  Sidon,  who  at  least  founded  and  peopled 
the  city  of  Sidon,  and  was  the  father  of  the  Sidonians 
and  Phoenicians.  Canaan  had  besides  ten  sons,  who 
wei;e  the  fathers  of  so  many  peoples,  dwelling  in 
Palestine,  and  in  part  of  Syria  ^  namely,  the  Hittites, 
the  Jebusites,  the  Araorites,  the  Glrgasites,  the  Hivitei«, 
the  Arkites,  the  Sinites,  the  Arvadites,  the  Zemarites, 
and  Hamalhites. 

Land  of  Casaa^t^  the  country  so  named  from  Ca- 
naan the  son  of  Ham.  It  lies  between  the  Mediter- 
ranean sea  and  the  mountains  of  Arabia,  aud  extends 
from  Egypt  to  Phoenicia.  It  is  bounded  to  the  east 
by  the  mountains  of  Arabia ;  to  the  south  by  the  wil- 
derness of  Paran,  Idnmea,  and  Egypt  \  to  the  west  by 
the  Mediterranean,  called  in  Hebrew  the  Great  Sea  \ 
to  the  north  by  the  mountains  of  Libanas»  Its  length 
from  the  city  of  Dan  (since  called  Caesarea  Philippi, 
or  Paneadis,  which  stands  at  the  foot  of  these  moun- 
tains) to  Beersbeba,  is  abont  70  leagues  y  and  its 
breadth  from  the  Mediterranean  sea  to  the  eastern 
borders,  is  in  some  places  30.  This  country,  which 
was  first  called  Canaan,  from  Canaan  the  son  of  Ham, 
whose  posterity  possessed  it,  was  afterwards  called  Pa- 
lestine, from  the  people  which  the  Hebrews  call  Phi- 
listines, and  the  Greeks  and  Romans  corruptly  Pales- 
tines,  who  inhabited  the  sea  coasts,  and  were  first 
known  to  them.  It  likewise  had  the  name  of  the 
Land  qfPromue^  from  the  promise  God  made  to  Abra- 
ham of  giving  it  to  bim^  that  of  the  Land  of  Israel^ 
from  the  Israelites  having  made  themselves  masters  of 
it  \  that  of  Judah^  from  the  tribe  of  Judab,  which  was 
the  most  considerable  of  the  twelve  \  and  lastly,  the 
happiness  it  bad  of  being  sanctified  by  the  presence, 
actions,  miracles,  and  death  of  Jesus  Christ,  has  given 
it  the  name  of  the  Holy  Land^  which  it  retains  to  this 
day. 

The  first  inhabitants  of  this  land  therefore  were  the 
Caoaanites,  who  were  descended  from  Canaan,  and  the 
eleven  sons  of  that  patriarch.  Here  they  multiplied 
extremely :  trade  and  war  were  their  first  occupations  % 
these  gave  rise  to  their  riches,  and  the  several  colonies 
scattered  bv  them  over  almost  all  the  islands  and  ma- 
ritime provinces  of  the  Mediterranean.  The  measure 
of  their  idolatry  and  abominations  was  completed,  when 
God  delivered  their  country  into  the  hands  of  the 
Israelites.  In  St  Atbanasios's  time,  the  Africaos  still 
said  they  were  descended  from  the  Canaanites  \  and  it 
is  said,  that  the  Punic  tongue  was  almost  entirely  the 
same  with  the  Canaanitish  and  Hebrew  language.  The 
colonies  which  Cadmns  carried  into  Tbebdl  in  Bccotia, 
and  his  brother  Cilix  into  Cilicia,  came  from  the  stock 
of  Canaan.  The  isles  of  Sicily,  Sardinia,  Malta, 
Cyprus,  Corfb,  Majorca  and  Minorca,  Gades  and 
Ebosos,  are  thooght  to  have  been  peopled  by  the  Ca- 
oaanites. Bochart,  in  his  large  work  entitled  Canaan^ 
has  set  all  this  matter  in  a  good  light. 

Many  of  the  old  inhabitants  of  the  north-weSt  of 
the  land  of  Canaan,  however,  particolarly  00  the  coast 
or  territories  of  Tyre  aod  Sidoo,  were  oot  driveo  not 
by  the  children  of  Israel,  whence  this  tract  seems  to' 
have  retained  the  nnmo  of  Canaan  a  great  while  after 
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Cmimo  tbcoe  Other  ^rts  of  the  country,  ivhich  were  better 
•  II  inhabited  bj  tbe  Ivraelites,  bad  lost  the  said  name.  The 
Canada.  Q^^j^g  q^\\^^  this  tract,  iuhabited  by  ihe  oid  Canaanites 
along- tbe  Mediterranean  sea,  Phoenicia;  tbe  mure  in- 
land partSy  as  being^  inhabited  partiy  by  Canaanites, 
and  partly  by  Syrians,  Syroplioenicia :  and  hence  tbe 
womaa  said  by  St  Matthew  (w.  22.)  to  be  a  woman 
of  Canaan,  who^dahghter  J^bus:cured,  is  anid  by  St 
Mark  (rii.  26.)  to  be  a  Syrophoenician  by  nation  ns  she 
was  a  Greek  by  reltgioi^  arid  language.'  - 

CANABAC,  an  asfamd  wkidilies  oontigoous  to  Bu* 
IJABI  on  tbe  western  eoast  of  Africa,  and  is  vnbabited 
by  a  lieice  people,  governed  by  two  kings  or  chiefs.  It 
woold.appcar  tiiat  Ihe  Canabiice  had  been  very  trouble* 
some  ito  tbetr  neighbours ;  for  the  inhabitants  of  some 
olher  islands  in  thet  cluster  rejoiced  at  the  settlement 
of  the  EncliBl]  in  Bnlam,  hoping  to  find  in  them  a  de- 
fence  afipmist  the  nsorpations  of  this  people. 
.  rCANADAf  an  extensive  country  of  North  Ameri- 
eaj Abounded  on  the  north-east  by  the  gulf  of  St  Law- 
TKBce,  sfld  St.  John^s  river;  00  the  south-west,  by  the 
greet' line  of  lakes,  Erie,  Huron,  and  Superior;  on  the 
soiitb,  by  tlw  province  of  Nova  Scotia,  and  the  territo- 
ries of  the  United  States ;  and  on  the  north-west,  by 
Indian  naitions.  Under  the  name  of  Canada^  the  French 
cbmprehendcd  'a  verr-  large  territory  ;  taking  into  their 
claim*  part  of.New  Scotland,  New  England,  and  New 
Yokrk  on  the  enst  $  nnd  extending  it  on  the  west  as  far 
ad'tbe  Pncific  ocean.  That  part,  however,  which  is 
occupied  er  dainnd  by  the  British  at  present  lies  be- 
tween 61  and  92  of  wesi  longitude,  and  42  and  52  of 
oerlh  Utkode,  and  is*  divided  intto  Upper  and  Lower 
G^mUhu  The  dinate  is  not  'verr  ^Ufferent  from  that 
of  the  United' States}  hot  as  it  le  mbch  further  from 
tkt  ^ea,  and  ntuie  to*llie  aotthwarA,  than  most  of  those 
provioceoi  it  Ins  a.  moob  severer  winter,  though  the  air 
is^generally  elear;  end,  like  ibosc  of  those  American 
tr«^  that  do  not  lie  too  far  to  the  northward,  tbe  sum- 
mnre  are 'very  hot,- end  exceeding  pleesent.  Tbe  soil 
Hfi)  general  is  "very  good,  and  in  nsany  pftits  extremely 
fe^ie ;'  produciBg  Hiany  different  eorteef  ffrains,  fruits, 
aird  ve^^ebles.'  '  The  meedow  grounds,  which  are  well 
watered,'  yield  esceiient  grase,  and  breed  vast  nam- 
tiess  of  groat  end  small  cattle.  Tbe  uncultivated  parts 
are  a  oontioned  wood^  eomposed  of  prodigrioosly  large 
aqd  bfty  tress,  of  which  there  is  such  a  variety  of  8p&* 
cies^  tbat  even  of  those  iHie  have  taken  moot  pains  to 
knewr  tfacid,  thore'  is  not  perhaps  one  tbet  can  tell  half 
the  aoniberi'  Csnada  produces,  among  others,  two 
sorts  of  piii^s,  the  white  and  the  red ;  fear  torts  of  firs  ^ 
two  sortaof/cedar  and  oak,  the  white  and  the  red;  the 
male  and*  female  maple >  three  sorts  of  ash  feiees,  tbe 
f|rte^  the  Mongrely  and  the  bastard  ;  three  sorts  of  waU 
nut-trees,  tlie  hard,  the  soft,  and  tbe  smooth;  vast 
stambers:  of  beeoh^rees  ami  white  w«>od  ;  wbite  and 
rad'elnM^  and  foplars.  The  Indians  •  bellow  the  red 
elM  inke  J«ahoes^  some  of  whieb  made  oot  of  one 
^eoe%ill  cbntein  ao  persons  t  ethers' are  made  of  tbe 
btakr^  Ae  different  fiecoeof  wfiieh  they  sew  together 
yi]A  the  inner  ^ind^  and  daub  over  the  seams  with 
piteb,  .or •  lather  ai  bitnmittOasmatter.resemblin<g  piteh, 
te;)ire^nt  their  lenking;  the  ribs  of  titese*  oanoes  are 
mpder^fi^boi^k  of  trees*'  In  the  hollow  elmS|  the 
|racs  «ad  4rlU  cats  t.  take  u^  tfaeir  lodging  jnom  No« 
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vember  to  Apitl.  The  country  produces  'also  a  vftst  c«liadMi 
variety  of  otlier  vegetables,  particiiiarly  tobacco^  which  ^  ■  ■  v  '  ■ 
thrives  well.  Near  Quebec  is  a  fine  lead  mine,  and 
many  excellent  ones  of  iron  have  been  discovered.  It 
hath  also  been  reported  that  silver  is  found  in  some  of 
tbe  mountains.  The  livers  are  extremely  nuroeroes, 
and  many  of  them  very  large  and  deep.  The^iuci- 
pal  are,  the  Ooattauais,  St  John^s,  Segninay,  Dea- 
paircs,  and  Trois  Rivieres ;  but  all  tbese  are  swaU 
lowed  up  by  the  great  river  St  Lawrence.  This  river 
issues  from  Lake  Oatario  ;  and,  taking  its  coarse 
north-east,  washes  Montreal,  where  it  receives  the 
Ouattauais,  and  forms  many  fertile  islands.  It  con- 
tinues the  «ame  course,  and  meets  the  tide  upwards  of 
400  miles  from  the  sea,  where  it  is  navigable  for  large 
vessels;  and  below  Quebec,  320  miles  from  the 
it  becomes!. so  broad  and  so  deep,  that  ships  of  the 
contributed-  in  the  last  war  to  reduce  that  eity.  After 
receiving  in  its  progress  innumerable  streams,  it  at  last 
falls  into  the  ocean  at  Cape  Rosiers,  where  it  is  90 
miles  broad,  and  where  the  cold  is  intense  alid  the  sea 
boisterous.  The  roost  considerable  settlements  are 
upon  the  river  and  its  smaller  branches,  and  upon  Lake* 
Ontario,  thouf^h  a  few  settlers  liave  fixed  themselves 
also  on  Lake  Erie,  and  the  for  traders  have  stations 
far  beyond  Lake  Superior.  Here  are  'five  4skes^  the 
least  of  which  is  of  gi'eater  extent  than  the  fresh- 
water lakes  to  be  found  in  any  other  part  of  tbe 
world  :  tbese  are  Lake  Ontario,  which  is  not  less  than 
200  leagues  in  circumference ;  Erie,  or  Osw^^o, 
longer,  but  not  so  broad,  is  aboot  tbe  same  extent* 
That  of  the  Huron  spreads  greatly  in  width,  and  ie 
about  300  leagues  in  circntt ;  as  also  is  that  of  Micfai* 
gan,  though,  like  Lake  Erie,  it  is  rather  long,  and 
comparatively  narrow.  But  Lake  Superior  is  lavger 
than  any  of  tbese,  being  not  less  than  500  leagues  in 
circumference.  All  these  are  navigable  by  any  ves- 
sels, and  they  all  conimnnicate  with  each  other ;  bat 
tbe  passage  between  Erie  and  Ontario  is  interrapted 
bj  a  most  stupendous  fall  or  cataract,  caOed  tbejtdb 
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f^  Niagara  *.  The  river  St  Lawrence,  as  already  ob->e  See  Ni#- 
served,  is  the  outlet  of  these  lakes,  by  which  they  dis-fore. 
charge  themselves  into  the  ocean.  The  French  built 
forts  at  these  several  straits,  by  which  the  lakes  com* 
monicate  with  one  another,  and  on  that  where  the  last 
of  them  communicates  with  the  river.  By  these,  while 
the  country  was  in  their  possession,  th^  eSeetoally 
secured  to  tliemselves  tbe  trade  of  the  laices^  and  pre- 
served an  influence  over  all  the  Inditn  notions  that  lie 
near  them. 

The  most  corions  and  interesting  part  of  the  natniml 
history  of  Canada  is  the  anioMiU  there  predncedt.  These 
are  sttgs,  elks,  deer,  bears,  foxes,  martens,  wild  cats^ 
ferrets,  weasels,  large  squirrels  of  a  grayish  hue,  hares 
and  laUNts.  The  southern  partSi  in  psetioolar,  Weed 
great  numbers  of  wild  bulls,  divers  sorls  of  roebncks, 
goats,  wolves,  &e.  The  marshes,  lakes^  and  peohi, 
with  which  this  coimtry  abounds,  swasm  liiriti  otteva 
and  heavers,  of  which  the  white  ars  Itigbly  valned, 
as  weil  tt  the  right  Mack  kind.  A  vast  vafioty ^  birds 
are  also  to  befdund  in  the  woods;  and  tbe  river  St 
Lawrcsiee  abonnds  with  soeh  quantities  tif  fisb^^thai 
it  is  affirmed  by- some  wriSers,  this  wouM  heannro 
ptefitaUn  nvtide  tbfii  eteiL  Ifco  <ttf*traifc.^Thi^»'am 
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C«a4iU.  in  Canada  a  maltitnde  of  different  Indian  tribes :  bvt 
I  y  I  ■>  these  are  observed  to  decrease  in  ittimber  where  the 
Earopeane  am  mont  numerouji ;  owing  chit-fly  to  the 
immoderate  06e  of  spirituous  liquors,  of  which  tliey 
lire  excessivieiy  fond.  Their  manners  and  way  of  living; 
wabave  already  pariiculiirly  described*.  The  principal 
towns  are  Quehecy  Trois  Rivieres,  Montreal,  and  York. 
TbacDmnodittes  required  by  the  Canadians  from  Europe 
aye^  wine,  or  rather  rum;  cloths,  chiefly  coarse;  linens, 
and  wraoglit  iron.  The  Indian  trade  requires  rum, 
tohaiMO^  a  sort  of  duffle  blanket<t,  guuH,  powder,  balls, 
aad  flattta,  kettles,  hatchets,  toys,  and  trinkets  of  all 
kiads,  i  Wbile  the  country  was  in  possession  of  the 
Aeaeb,,  tbe  lodtans  supplied  them  with  poultry ;  and 
tbe  Fraocb  bad  traders,  who,  like  the  original  inha- 
bitaitSi  travevsed  tfie  vast  lakes  and  rivers  in  canoes, 
mA  iacredible  industry  and  patience,  carrying  their 
giada  into  the  femotest  parts  of  America,  and  among 
Batiena  eatirelT  unknown  to  us.  These  again  brought 
tbc  fisr^,  &€•  home  to  them,  as  the  Indians  were  there- 
by babitualed  to  trade  with  them.  For  this  purpose, 
people  imB  all  parts,  even  from  the  distance  of  looo 
nilee,  came  to  the  French  fair  at  Montreal,  which  be* 
^o  is  Jane,  mad  sometimes  lasted  three  months.  Since 
Canada  came  into  the  possession  of  Great  Britain,  its 
ptwgrces  has  been  extremely  rapid.  Its  population  in 
1759^  when  the  French  lost  it,  amounted  to  70,000. 
la  1814  the  inhabitants  of  Lower  Canada  amounted  to 
335,000,  and  those  of  Upper  Canada  to  95»ooo  -,  hut 
a  part  of  this  increase  may  be  attributed  to  the  great 
inflttx  of  emigrants  from  Britain.  The  agriculture  and 
commerce  6f  Canada  have  also  been  vastly  extended* 
In  1769  the  value  of  the  produce  exported  amounted 
to  163,1051.  and  it  employed  70  vessels  belonging  to 
Britain  and  the  colonies.  But  in  1812  the  value  of 
the  goods  imported  into  Britain,  from  Canada,  Nova 
Seolaa,  and  Newfoondiand,  amounted  to  1,909,6891. 
Since  heavy  duties  were  laid  on  Baltic  timber,  a  vast 
qaaatity  has  been  imported  from  Canada  \  hut  its  qua* 
lity  is  foaod  to  be  very  inferior  to  what  is  procured 
from  Norway* 

The  greatest  obstmction  to  the  trade  of  Canada 
ariset  from  the  rigour  of  the  climate.  This  is  so  ex* 
ceiiive  from  December  to  April,  that  the  broadest 
rivers  are  frozen  over,  and  the  snow  lies  commonly 
firoa  four  to  six  teet  deep  on  the  ground,  even  in  those 
patto  of  the  eaontry  which  lie  three  degrees  south  of 
Leodoo,  and  in  the  temperate  latitude  of  Paris.  Our 
comnonicatioB  therefore  with  Canada,  and  the  im- 
nwnae  regions  beyond  it,  will  always  be  interrnpted 
doriag  the  winter  seasont  until  roads  are  formed  that 
can  be  travelled  withoat  danger  from  the  Indians.  For 
thcie  mtvage  people  often  commit  hostilities  against 
us  without  aay  previons  notice  j  and  frequently,  with* 
oot  aay  provocation,  they  commit  the  most  horrid  ra- 
vages for  a  long  time  with  imponity. 

Canada  waa  undoubtedly  discovered  by  Sebastian 
Cabety  the  fiusoot  Italian  adventureri  wlio  sailed  on* 
der  a  coamtssion  from  Henry  VII.  But  though  the 
EagliBh  moaarch  did  not  thiak  proper  to  make  any  nsa 
of  thia  diseavery:^  the  French  quickly  attempted  it  •y  we 
Iwva  aa  account  of  their  fishing  for  cod  on  the  hanka  of 
New&NMMUaadv  and  ak>ng  the  sea-«oa»t  of  Canada,  in 
the  bagiMluig  •(  di«.  iMi  centasyt    Aboet  the  yeaa 


1 506,  one  Dehys,  a  Frenchman^  drew  a  map^of  idM  •  cirtM*. 
gulf  of  St  Lawrrace)  and  two  years  allei^-'enei<iihQ- 
burt,  a  shipmanter  of  Dieppe,  carried  over  to  Filiiiee>  ^  ]_ 
some  of  the  natives  of  Canada.     As  the  neit  esttntry,* 
however,  did  not  pronii<<e  the  same  nmcziag  quantiiiea 
of  gold  and  silver  prodnced  by  Mesaica  and  Fern,  the 
French  for  some  years  neglected  the  ducovery.    At 
last,  in  the  year  1523)  F^-anois.  I*  aoeoorbleand  dh- 
terprisiog  prince,  sent  foarshipff,.nader  the  command 
of  Verazani,  a  Florratinf,  to  prosecute  diaeoveiieS'sa 
that  country*     The  parUoHlarS.af  this  jaittv?^  fii^C  ek- 
pedition  are  not  kciown.     All  we  can-leara' isy  that, 
he  returned  lo  Fram'«,  and  next  year  ho  undertook  a 
second.   As  he  appi(iHiehed*lheco*at,  he  met  with  a  vio^ 
lent  stormy  however,  he  came  so  near  as  to  perceive  the^ 
natives  on  the  shore,  making  fridndiy  signs  to  him  i^ 
land.    This  being  found  impnaclsaable  by  season:  of  the 
surf  upon  the  coasts  one  of  the  sailors  threw  .hiavdf  iaio- 
the  sea }  but,  endeavouriag  to  swim  back'  to  4be  ahfp, 
a  surge  threw  bim  on  shore  pritboot  signe^off  lilaw    He 
was,  however,  treated  by  the  natives  mtk  SMch  aave. 
and  humanity,  that  he  recovered  hift  streBgti^  aad  waa 
allowed  to  swim  back  .to  the  ship^  which  MaAnadiatidy- 
returned  to  Franor.     This  is  all  we  know  al  Vera* 
zanies  second  expedition.     He  underteok  a  thirds  butj 
was  no  more  heard  of,  and  it  is  thoaght  thai  he  hnd  all: 
his  company  perished  before  he  coulcl  fnrm  anycolony. 
In  t534f  one  Jaques  CarCierof  St  Majors  set  sail  nader 
a  commission  from  the  French  king^  and  00  the  lotb. 
of  May  arrived  at  Cape  BonavistehiNewiadndlaiidA 
He  had  with  him  two  small  ships  besides  the  oae  in 
which  he  sailed.     He  cruised  along  the  amit  of  that. 
island,  on  which  he  discovered  iahabitants,  pmhaUv- 
the  Eskimaux.     He  landed  in  several  ^plAdes  along  Iba 
coast  of  the  gulf,  and  took  poasession  of  theoanntry  m 
the  krog*s  name.    On  bis  return,  he  wasagata  aent 
out  with  a  commission,  and  a  pretty  large  Ibree  $  he  re* 
turned  in  1535*  ^^  passed  the  winter  at  St  Croix  }  hot 
the  season  proved  so  severe,  that  he  and  his  oompanioaa 
must  have  died  of  the  scurvy,  had  they  not,  by  the  ad* 
vice  of  the  natives,  made  aae  of  thedeceetion.df  the 
tops  and  bark  of  the  white  pines*  '  As  Carlierv-hdw" 
ever,  could  produce  neither  gold  nor  stiver,  alLlhat^ha 
could  say  about  the  utility  of  the  settlement  was  di»e*> 
garded  ;  and  in  154O,  he  was  obliaed  to  beeimie  pikvi 
to  one  M.  Robervsl,  who  was  by  the  Frrnoh  -  l^ing-  Up* 
pointed  viceroy  of  Canada,  and  who  hailed  Item  ^Fraace 
with  five  vessels.    Arriving  at  the  galfaf  8tjiia#reace, 
they  built,  a  fort  ^  and  Cartier  was  left  to  rnnHMod  the 
garrison  in  it,  while  Koberval  returaed  toFraiioe^fBr- 
additiooal  recruits  to  his  new  settleaoeat^   At  last,  hav^ 
ing  embarked  in  1549,  with  a  great  nantber  of  adveirr 
turers,  neither  he  nor  any  of  his  folloivers  were  heas^ 
of  more. 

This  fatel  sceident  so  greatly  discouraged  the  aoiut 
of  France,  that  for  50  y^ars,  no  ineasares  were  -toka* 
for  supplying  with  necaiiariss  thaeattlers  that  sseae  ML. 
At  last,  Henry  IV.  appointed  the  marqoio  da  hi^Sech» 
lientenant  fcaeral  of  Canada  aad  tha-'Mighboarlag 
coootries.  In  1598,  he  landed  00  the-  iafta  of  BaMe^ 
which  be  absurdly  Ihonght  .to  be  •  properplaae  for  « 
settlemeat,  though  it  was  withoa^  Mi^  |Mt^  nnd  "with- 
out  prodoct  exttept  hriarft    Haaa  he  lefr  abaot  -40<aiai* 
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Canada,  ^OT  8ome  time  on  tbe  coast  of  Nova  Scotia,  without  be* 
Canal  iog  able  to  relieve  these  poor  wretcheSf  he  returned  to 
France,  irbere  he  died  oF  a  broken  heart.  His  colony 
roust  have  perished,  had  not  a  French  ship  been  wreck* 
ed  on  the  island,  and  a  few  sheep  driven  upon  it  at  the 
same  time.  With  the  boards  of  the  ship  thej  erected 
huts  ;  and  while  the  sheep  lasted  they  lived  on  them, 
feeding  afterwards  on  fish.  Their  clothes  wearing  out, 
they  made  coats  of  seal-skin  i  and  in  this  miserable  con- 
dition they  spent  seven  years,  when  Henry  ordered 
them  to  be  brought  to  France*  The  king  had  the  ca- 
riosity to  see  them  in  their  seal-skin  dresses,  and  was  so 
moved  with  their  appearance,  that  he  forgave  them  all 
their  offences,  and  gave  each  of  them  jo  crowns  to  be- 
gin the  world  anew. 

In  1600,  one  Chanvin,  a  commander  in  the  French 
navy,  attended  by  a  merchant  of  St  Malo,  called  PonU 
grave f  made  a  voyage  to  Canada,  from  whence  he  re* 
turned  with  a  very  profitable  quantity  of  furs.  Next 
year  he  repeated  the  voyage  with  the  same  good  for- 
tune, but  died  while  he  was  preparing  for  a  third.  The 
many  specimens  of  profit  to  be  made  by  the  Canadian 
trade,  at  last  induced  the  public  to  think  favourably  of 
it.  An  armament  was  equipped,  and  tbe  command  of 
it  given  to  Fontgrave,  with  powers  to  extend  his  disco- 
veries up  the  river  St  Laurence.  He  sailed  in  1603, 
having  in  his  company  Samuel  Champlain,  who  had 
been  a  captain  in  the  navy,  and  was  a  man  of  parts 
and  spirit.  It  was  not,  however,  till  tbe  year  1608,  that 
the  colony  was  fully  established.  This  was  accomplish- 
ed by  founding  tbe  city  of  Quebec,  which  from  that 
time  commenced  the  capital  of  all  the  settlements  in 
Canada.  The  colon j,  however,  for  many  years  conti- 
nued in  a  low  way,  and  was  often  in  danger  of  being 
totally  exterminated  by  the  Indians.  As  the  particu- 
lars of  these  wars,  however,  could  neither  be  entertain* 
ing,  nor  indeed  intelligible  to  many  of  our  readers, 
we  choose  to  omit  them,  and  in  general  observe,  that 
the  French  not  only  concluded  a  permanent  peace  with 
the  Indians,  but  so  much  ingratiated  themselves  with 
them,  that  they  could  with  the  greatest  ease  prevail 
upon  them  at  any  time  to  murder  and  scalp  the  Fnff- 
lish  in  their  settlements.  Tliese  practices  had  a  consi- 
derable share  in  bringing  about  the  last  war  with 
France,  when  the  whole  country  was  qonquered  by  tbe 
British  in  1761.  The  most  remarkable  transaction  in 
this  conquest  was  the  siege  of  Quebec.  See  Quebec  ; 
see  also  Canada,  Smtvlzmevt.  And  for  the  trans- 
actions here  during  the  late  American  war,  see  Ame- 
rica (United  States  of^» 

.  CANAL  ^  CoMMUNiCATiOK,  an  artifical  cut  in 
the  ground,  supplied  with  water  from  rivers,  springs, 
&c.  in  order  to  make  a  navigable  communication  be- 
twixt one  place  and  another. 

The  particular  operations  necessary  for  making  ar- 
tificial navigations  depend  upon  a  number  of  circum- 
stances. The  situation  qf  the  ground  ;  the  vicinity  or 
connection  with  rivers;  the  ease  or  difficulty  with 
which  a  proper  qnantity  of  water  oan  be  obtained : 
these  and  many  other  circumstances  necessarily  produce 
great  variety  m  the  strnctore  of  artificial  navigations, 
and  angment  or  dimiaish  the  labour  and  expence  of 
executing  them.  When  the  ground  is  naturally  level, 
and  Unconnected  with  rivers,  the  execution  is  easj,  and 
tha  navigation  is  not  liable  to  be  disturbed  with  floods^ 


o    3  CAN 

but,  when  (he  ground  rises  and  falls,  and  cannot  be  re-     CaiuJ. 
duced  to  a  level,  artificial  methods  of  raising  and  low- 
ering vessels  must  be  employed  \  which  likowi&e  vary 
according  to  circumstances. 

A  kind  of  temporary  sluices  are  sometimes  employed, 
for  raising  boats  over  (alls  or  shoals  in  rivers  by  a  very 
simple  operation.  Two  posts  or  pillars  of  mason-work, 
with  grooves,  are  fixed,  one  on  each  bank  qf  the  mer, 
at  some  distance  below  the  shoal*  The  boat  having 
passed  these  posts,  planks  are  let  down  across'  the  river 
by  pulleys  into  the  grooves,  by  which  the  water  is 
dammed  op  to  a  proper  height  for  allowing  the  boat  to 
pass  up  the  river  over  the  shoal. 

The  Dutch  and  Flemings  at  this  day  sometimes, 
when  obstructed  by  cascades,  form  an  inclined  plane 
or  rolling-bridge  upon  dry  land,  alongst  which  their 
vessels  are  drawn  from  the  river  below  the  cascade  in- 
to the  river  above  it*  This,  it  is  said,  was  the  only  me- 
thod employed  by  the  ancients,  and  is  still  used  by  the 
Chinese,  who  are  said  to  be  entirely  ignorant  of  the 
nature  and  utility  of  locks.  These  rolling-bridges  coa- 
sist  of  a  number  of  cylindrical  rollers  which  turn  easily 
on  pivots,  and  a  mill  is  commonly  built  near  by,  so  that 
the  same  machinery  may  serve  the  double  purpose  of- 
working  the  mill  and  drawing  up  vessels. 

A  Lock  is  a  bason  placed  lengthwise  in  a  river  or 
canal,  lined  with  walls  of  masonry  bn  each  side,  and 
terminated  by  two  gates,  placed  where  there  is  a  cas- 
cade or  natural  fall  of  the  country  \  and  so  construct- 
ed, that  the  bason  being  filled  with  water  by  an  upper 
sluice  to  tbe  level  of  the  waters  above,  a*  vessel  may 
ascend  through  the  upper  gate  >  or  the  water  in  the  lock . 
being  reduced  to  tbe  level  of  the  water  at  the  bottom 
of  the  cascade,  the  vessel  may  descend  through  the 
lower  gate  ^  for  when  the  waters  are  brought  to  a  level 
on  either  side,  the  gate  on  that  side  may  be  easily 
opened*  But,  as  the  lower  gate  is  strained  in  propor- 
tion to  the  depth  of  water  it  supports,  when  the  per- 
pendicular height  of  the  water  exceeds  12  or  13  feet, 
more  locks  than  one  become  necessary*  Thus,  if  the 
fall  be  17  feet,  two  locks  are  required,  each  having 
8i  feet  fall  \  and  if  the  fall  be  26  feet,  three  locks  are 
necessary,  each  having  8  feet  8  inches  fall.  The  side 
walls  of  a  lock  ought  to  be  very  strong.  "Where  tbe 
natural  foundation  is  bad,  they  should  be  founded  00  • 
piles  and  platforms  of  wood :  they  should  likewise  slope, 
outwards,  in  order  to  resist  the  pressure  of  the  eartb> 
from  behind. 

Plate  CXXXIV.  fig.  i.  A  perspective  view  of  pait 
of  a  canal :  the  vessel  L,  within  the  lock  AC«— Fig.  2. 
Section  of  an  open  lock  j  the  vessel  L  about  to  enters- 
Fig.  3*  Section  of  a  lock  full  of  water  j  the  vessel  L 
raised  to  a  level  with  the  water  in  the  superior  canals* 
Fig.  4.  Ground  sectien  of  a  lock*  L,.  a  vessel  in  tbe 
inferior  canal*     C,  the   under  gate.     A,  the  upper 

£te.  GH,  a  subterraneous  passage  for  letting  water 
im  the  superior  canal  rnn  into  the  leek.  KF,  a  si^ 
terraneous  passage  for  water  firom  tbe  lock  to  the  infe- 
rior canal. 

X  and  Y,  (fig.  i.)  are  tbe  two  floodgates,  each 
of  which  consists  of  two  leaves^  resting  upon  one  an- 
other, so  as  to  form  an  obtuse  angle,  in  order  tbe  bel^ 
ter  to  resist  the  pressure  of  the  water.  Tbe  £rst  (X). 
prevents  tbe  water  of  the  superior  oanal  from  faUing 
into  the  lock  \  and  the  second  (Y)  dams  up  and  su- 
stains 
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CamT.  •taias  Hie  tmter  in  the  lock.  These  flood-gates  ought 
to  be  very  strong,  and  to  tnm  freelj  upon  their  hinges. 
lo  ordifr  to  make  tBem  open  and  shut  with  ease,  each 
leaf  is  furnished  with  a  long  lever  A  If^  A  b'y  C  b^  C  6, 
They  should  be  made  very  tight  and  close,  that  as  little 
water  a<  possible  may  be  lost. 

By  tbe  sobterraneoas  pasi»age  GH  (fig.  2, 3,  and  4.) 
which  descends  obliquely,  by  opening  the  sluice  G,  the 
water  is  let  down  from  the  superior  canal  D  into  the 
lock,  where  it  is  stopt  and  retained  by  the  gate  C 
when  abut,  till  the  water  in  the  lock  comos  to  be  on  a 
level  with  the  water  in  tbe  superior  canal  D  ;  as  repre- 
sented, fig-  3*  When,  on  the  other  hand,  the  wa* 
ter  contained  by  the  lock  is  to  be  let  out,  the  passage 
GH  most  be  shot  by  letting  down  the  sluice  G ;  the 
gate  A  must  be  also  shtit,  and  the  passage  KF  opened 
by  raising  the  'Sluice  K :  a  free  passage  being  thus 
ffiveo  to  the  water,  it  descends  through  KF,  into  the 
inferior  canal,  until  the  water  in  the  lock  is  on  a  level 
with  the  Water  in  the  inferior  canal  B  j  as  represented, 
fig.  2* 

Now,  let  it  be  required  to  raise  the  vessel  L  (fig.  2.) 
from  the  inferior  canal  B  to  tbe  superior  one  D ;  if 
the  lock  happens  to  be  full  of  water,  the  sluice  G  must 
be  shut,  and  also  the  gate  A,  and  the  sluice  K  opetied, 
•0  that  the  water  in  the  lock  may  run  out  till  it  is  on 
a  level  with  the  water  in  the  inferior  canal  B.  When 
the  water  in  the  lock  comes  to  'be  on  a  level  with  the 
water  at  B,  the  leaves  of  the  gate  C  are  opened  by  the 
levers  C  ^,  which  is  easily  performed,  the  water  on  each 
side  of  the  gate  being  in  equilibrio  j  the  vessel  then 
sails  into  the  lock.  ^After  this  the  gate  C  and  the 
slnice  K  are  shot,  and  the  sluice  G  opened,^  in  order 
to  fill  the  lock,  till  the  water  in  the  lock,  and  con- 
seqnently  the  vessel,  be  upon  a  level  with  the  water  in 
the  superior  canal  D ;  as  is  represented  in  fig.  3.  The 
gate  A  is  then  opened^  and  the  vessel  passes  into  the 
canal  D* 

Again  let  it  be  required  to  make  a  vessel  descend 
firom  the  canal  D  into  tbe  inferior  canal  B.  If  the 
lock  is  empty,  as  in  fig.  2.  the  gate  C  and  sluice  K 
must  be  shut,  and  the  upper  sluice  G  opened,  so  that 
the  water  in  the  lock  may  rise  to  a  level  with  the  wa» 
ter  in  the  upper  canal  D.  Then  open  the'  gate  A,  and 
let  the  vessel  pass  through  into  the  lock.  Shut  the 
gate  A  and  the  slnice  G  j  then  open  the  sluice  K,  till 
the  water  in  the  lock  be  on  a  level  with  the  water  in 
the  inferior  canal  j  then  the  gate  C  is  opened,  and 
the  vessel  passes  along  into  the  canal  B,  as  was  re- 
quired* 

Scarcity  of  water  becomes  a  very  serious  inconveni- 
ence to  navigation  in  those  places  where  locks  are  ne- 
cessary, as  without  a  sufficient  supply,  it  must  be  fre- 
quently interrupted.  To  save  water,  therefore,  has 
been  an  important  consideration  in  the  construction  of 
locks.  Varions  attempts  have  been  made  for  this  pur* 
pose.  We  shall  here  give  an  account  of  one  which 
has  been  proposed  by  Mr  Playfair,  architect  in  Lon- 
don. ''  The  nature  and  principle  of  this  manner  of 
saving  water  (says  the  inventor),  consists  in  letting  the 
water  which  has  served  to  raise  or  fall  a  boat  or 
barge  from  the  lock,  pass  Jnto  reservoirs  or  cisterns, 
whose  apertures  of  commonicatfon  with  tbe  lock  are 
upon  different  levels,  and  whieb  may  be  placed  or 
coastmtted  at  the  side  or  sides  of  the  lock  with  much 
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they  communicate,  or  in  any  other  contiguous  situa- 
tion that  circumstances  may  render  eligible ;   which 
apertures  may  be  opened  or  shot  at  plesure,  so  that 
the  water  may  pass  from  the  lock  to  each  reservoir 
of  the  canal,  or  from  each  reservoir  to  the  lock,  in  the 
following  manner:     The  water  which  fills  the   lock, 
when  a  boat  is  to  ascend  or  descend,  instead  of  being 
passed  immediately  into  the  lower  part  of  the  canal,  is 
let  pass  into  these  cisterns  or  reservoirs,  upon  different 
levels  ^  then  their  communications  with  the  lock  being 
shut,  they  remain  full  until  another  vessel  is  wanted  to 
pass ;  then,  again,  the  cisterns  are  emptied  into  the 
lock,  which  is  thereby  nearly  filled,  so  that  only  the  re- 
mainder which  is  not  filled  is  supplied  from  the  higher 
part  of  the  canal.     Each  of  these  cistem^must  have  a 
surface  not  less  than  that  of  the  lock,  and  must  con- 
tain half  as  much  water  as  is  meant  to  be  expended  for 
the  passing  of  each  vessel.     The  cistern  the  most  elevat- 
ed is  placed  twice  its  own  depth  ('measuring  by  the 
aperture,  or  communicating  opening  of  the  cisterns) 
under  the  level  of  the  water  in  the  higher  part  of  the 
canal.     The  second  cistern  is  placed  once  its  own  depth 
under  the  first,  and  so  on  are  the  others,  to  the  lowest ; 
which  last  is  placed  once  its  own  depth  above  the  level 
of  the  water  in  the  lower  part  of  the  canal.     The  aper- 
tures of  the  intermediate  cisterns,  whatever  their  num- 
ber may  be,  must  all  be  equally  divided  into  different 
levels ;  the  surface  of  the  water  in  the  one  being  al- 
ways on  the  level  of  the  bottom  of  the  aperture  of  the 
cistern  which  is  immediately  above.     As  an  example 
of  the  manner  and  rule  for  constructing  these  cisterns, 
,   suppose  that  a  lock  is  to  be  constructed  twelve  feet 
deep,  that  is,  that  the  vessel  may  ascend  or  descend  twelve 
feet  in  passing.     Suppose  the  lock  sixty  feet  long  and 
six  feet  wide,  the  quantity  of  water  required  to  fill  tbe 
lock,  and  to  pass  a  boat,  is  4320  cubic  feet }  and  sup- 
pose that,  in  calculating  the  quantity  of  water  that  can 
be  procured  for  supplying  the  canal,  after  allowing  for 
waste,  it  is  found  (according  to  the  number  of  boats 
that  may  be  expected  to  pass)  that  there  will  not  be 
above  800  cubic  feet  for  each  ^  then  it  will  be  neces- 
sary to  save  five  sixths  of  the  whole  quantity  that  in  the. 
common  case  would  be  necessary :  to  do  which  ten  cis- 
terns must  be  made  (the  mode  of  placitig  which  is  ex- 
pressed in  tbe  drawing,  fig.  5.  Plate  CXXXIV.)  each  . 
of  which  roust  be  one  foot  deep,  or  deeper  at  pleasure, . 
and  each  must  have  a  surface  of  360  feet  square,  equal 
to  the  surface  of  the  lock.     The  bottom  of  the  aper- 
ture of  the  lowest  cistern  must  be  placed  one  foot  above 
the  level  of  the  water  in  the  lower  part  of  the  canal,  or 
eleven  feet  under  the  level  of  the  high  water ;  the  se- 
cond cistern  must  be  two  feet  above  the  level  of  the 
low  water;  the  third  three  feet,  and  soon  of  the  others; 
the  bottom  of  the  tenth,  or  uppermost  cistern,  being 
ten  feet  above  tbe  low  water,  'and  two  feet  lower  than 
the  high  water ;  and,  as  each  cistern  must  be  twelve 
inches  in  depth,  the  surface  of  the  water  in  the  higher 
cistern  will  be  one  foot  under  the  level  of  the  water  in 
the  upper  part  of  the  canal.     Tlie  cisterns  being  thus 
constructed,  when  the  lock  is  full,  and  the  boat  to  be 
let  down,  the  communications  between  the  lock  and  the 
cisterns,  which  until  then  have  all  been  shot,  are  to  be 
opened  in  the  following  manner ;  first,  the  commonica- 
^on  with  the  higher  cistern  is  opened,  which,  being  at 
bottom  two  feet  under  the  level  of  the  water  in  the 

lock. 
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C«AJr).    lock,  it  filled  to  th«  deptk  «roiie  fiwt,  the  wetar  in  the 
leek  deioending  one  foot  alao  &t  tbeeeme  tine:  that 
comaanicatioo  is  then  ikot,  and  the  eomoranicatioD  be- 
tween the  lock  and  the  eecpnd  cistern  Is  opened  ;  one 
foot  more  of  the  wefecr  then  panes  into  that  cistern  from 
the  lock,  and.  fills  k  ;  the  opening  is  then  shut :  the 
same  is  doae  with  the  third,  fourth,  fifUi,  sixth,  seventh, 
eij^tfa,  ninth,  and'  tenth  cisterns,  one  by  one,  until 
theyare  all  filledF^  and,  when  the  tenth,  or  lowermost 
cistern,  is  filled,  there  remains  hut  two  fiset  depth  of  wa- 
ter in  the  lock*    The  eommomcattoo  between  the  lock 
and  the  lower  part  of  the  canal  is  then  opened,  and  the 
last  two-fcet  depth  of  water  is  emptied  into  the  lower 
part  of  .the  caaaL     By  this  means,  it  is  evident,  that, 
instead  of  t#ehre  feet  depth  of  water  bein|^  let  descend 
into  the  lower  part  of  the  canal,  there  is  only  two  feet 
depth  that  descends,  or  one-sixth  of  the  whole}  there- 
fore, instead  of  4320  cobio  feet  being  used,  there  are 
^ly  7ao  cubic  feet  used :  the  remainder  of  the  water 
in  the  ctsterss  being  used  as  follows.     When  anotlicr 
boat  is  to  mount,  the  sloices  being  then  shut,  and  the 
boat  in  the  lock,   the  tenth  or  lowermost  cistern  is 
emptied  into  the  lock,  which  it  fills  one  foot ;  tlie  com- 
momcation  being  then  shot,  the  next  lower  cistern,  or 
the  ninth,  is  emptied  into  the  lock,  which  is  thereby 
filled  another  foot  ^  and  so  in  like  manner,,  all  the  other 
etstems  are  emptied,  one  aiVer  another,  until  the  higher 
cistern  being  emptied,  which  fills  the  tenth  foot  of  wa- 
ter in  ihe  lock,  there  remains  but  two  feet  of  water  to 
fill,  which  is  done  from  tlie  upper  part  of  the  canal,  by 
opening  the  higher  sluice  to  pass  the  boat;   by  that 
means  the  same  quantity  of  water  descends  from  the 
upper  part  of  the  canal  into  the  lock,  that  in  the  other 
case  descended  from  the  lock  into  the  lower  part  of  the 
canal ;  so  that,  in  both  cases,  the  same  quantity  of  wa- 
ter is  saved,  that  is,  five-sixths  of  what  would  be  neces- 
•ary  were  there  no  cisterns.     Suppose  again  that,  upon 
the  saase  canal,  and  immediately  after  the  twelve  feet 
lock,  it  would   be  advantageous  to  construct  one  of 
eighteen  feet ;  then,  in  order  not  to  use  any  greater 
quantity  of  water,  it  will  be  necessary  to  have  sixteen 
etstems,  upon  different  levels,  communicating  with  the 
lock  in  the  same  manner*     Should,  again,  a  lock  of 
only  six  feet  be  wanted,  after  that  of  eighteen,  then  it 
will  only  be  necessary  to  have  four  cistems  on  different 
levels,  and  so  of  any  other  height  of  lock«     The  role 
is  this :  for  finding  the  nnmber  and  siae  of  the  cisterns, 
each  cistern  being  the  same  in  superficies  with  the  lock, 
its  depth  most  he  soch  as  to  contain  one  half  the  quan- 
tity of  water  meant  to  be  osed  in  the  passing  of  one 
boat.     The  depth  of  the  lock,  divided  by  the  depth 
necessary  for  such  a  cistern,  will  give,  in  all  cases,  the 
whole  nnmber  of  cisterns,  and  two  more :  deduct  the 
number  two,  tbcvefore,  from  the  nnmber  which  you 
find  by  dividing  the  depth  of  the  lock  by  the  depth  of 
one  cistern,  and  you  have  always  the  number  of  cis- 
tems required  ;  «4iich  are  to  be  placed  upon  difierent 
levels,  aocordtag  (otbe  rule  already  given^.     The  above 
is  the  principle  and  manner  of  using  the  lock,  for  sav^ 
ing  water  in  canals,  and  for  enabling  engineers  to  con*- 
stroct  locks  of  difierent  depths  upon  the  same  canal, 
without  using  more  water  for  the  deep  locks  than  for 
the  shallow  ones,    With  regard  to  the  manner  of  dis- 
posing tbe  oislemi»  tiM  circttmstanoe  of  the  gmmid. 
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the  declivity,  &c.  will  be  the  best  g^de  (far  the  en-     Cassl. 
gineer.**  ^ 

But  even  when  water  is  abundant,  if  the  declivity  of 
a  country  be  such  as  to  require  numerous  locks,  naviga- 
tion sofiers  great  intenruption  from  them.  A  method 
by  which  boats  could  be  raised  and  lowered  with 
greater  facility,  or  in  a  shorter  time  than  can  be  done 
by  means  of  locks,  is  still  a  very  desirable  object  of  im- 
provement in  inland  navigation.  For  this  purpose  the 
inclined  plane  has  been  often  resorted  to,  and  particu- 
larly in  China,  where  water  carriage  is  more  genenlTy 
employed  than  in  any  coontry  of  Enrope.  But  thn 
method  requires  very  powerful  machinery  or  a  great 
number  of  bands,  which  has  prevented  it  from  being 
much  practised  in  this  country.  Other  contrivances  to 
obviate  the  use  of  locks  have  been  proposed.  Dr 
Anderson,  in  his  Agricultural  Survey  of  the  County 
of  Aberdeen,  has  described  one,  of  which  we  shall  give 
an  account  in  his  own  words.  This  contrivance,  be 
observes,  **  in  the  opinion  of  very  good  judges  of  mat- 
ters of  this  sort,  to  whom  the  plan  has  been  shewn, 
has  been  deemed  fully  adequate  to  the  purpose  of  raising 
and  lowering  boats  of  a  moderate  site,  that  is,  of  2a 
tons,  or  downwards  ;  and  it  is  the  opinion  of  most  men 
•with  whom  I  have  conversed,  who  are  best  acquainted 
with  the  inland  navigations,  that  a  boat  of  from  10  to 
15  tons  is  better  than  those  of  a  larger  size.  When  se- 
veral are  wanted  to  be  sent  at  once,  they  may  be  affixed 
to  one  another,  as  many  as  the  towing-horse  can  con- 
veniently draw.  Were  boats  of  this  size  adopted,  and 
were  all  the  boats  on  one  canal  to  be  of  the  same  di*> 
mensions,  it  would  prove  a  great  convenience  to  a 
country  in  a  state  of  beginning  improvements ;  because 
the  expence  of  such  a  boat  would  be  so  trifling,  that 
every  farmer  could  have  one  for  himself,  and  might  of 
course  make  use  of  it  when  he  pleased,  by  the  aid  of 
bis  own  horse,  without  being  obliged  to  have  any  de- 
pendence on  the  time  that  might  suit  the  convenience 
of  his  neighbour ;  and  if  two  or  more  boats  were  going 
from  the  same  neighbourhood,  one  horse  could  serve 
the  whole. 

**  You  are  to  suppose  that  fig.  6.  Plate  CXXXIV. 
represents  a  bird^s  eye  view  of  this  simple  apparatus,  as 
seen  from  above.  A  is  supposed  to  be  the  upper  reach 
of  the  canal,  and  B  the  lower  reach,  with  the  apparatos 
between  tlie  two.  This  consists  of  three  diWstoos ;  the 
middle  one,  extending  from  C  to  D,  is  a  solid  piece  of 
masonry,  raised  from  a  firm  foundation  below  the  level 
of  the  bottom  of  the  second  reach  j  this  is  again  divid- 
ed into  five  parts,  viz.  d  d  r/,  where  the  wall  rises  only 
to  the  height  of  the  water  in  the  upper  reach,  and  t  r, 
two  pillars,  raised  high  enough  to  support  the  pivots  of  a 
wheel  or  pulley  g^  placed  in  the  position  there  marked. 

*'  The  second  division  h  consists  of  a  wooden  cofier, 
of  the  same  depth  nearly  as  the  water  in  the  upper 
reach,  and  of  a  size  exactly  fitted  to  contain  one  of  the 
boats.  This  oommnnicates  directly  'with  the  upper 
reach,  and  being  upon  the  same  plane  with  it,  and  so 
connected  with  it  as  to  be  vratef-tight,  it  is  evident, 
from  inspection,  that  nothing  can  be  more  easy  than  to 
float  a  boat  into  this  coffer  from  the  upper  reach,  the 
part  of  the  wheel  that  projects  over  it  being  at  a  soffi« 
cient  height  above  it,  so  as  to  occasion  no  sort  of  in* 
terniption. 

*•  Third 
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tttf  preciaelj  of  the  same  dimensions  with  the  Bani.  Bi^ 
here  tir^slnk^  wUcb  vmn  ogem  m  thf  fiNonieri  ^and 
oatjKPcprf^oM  by  dotted  Unefi  aro  aqpfoeed  to  be 
shot,  M^^as  to. eat  qS  aU  commoniciitaoa  between  the 
wi^r  an  the  oanal  ond  that  in.tho  coffer*  A4  it  was 
iQifMsible  to  lepresent  tbis  part  of  the  apporatoa  on  so 
small  a  sade«  for  the  sake  of  illustration  U  is.  represents 
ed  niore  ait  lai)ge  in  fig.  9.  wbero  A,  as  before^  vapre* 
loots  the  vppov  voMoh  of  the  canals  and  Jk  one  of  the 
Cofi^Mrs.  The  slnioe  k  ooes  into  two  cheeks  of  wood, 
joined  to  the  nMSonry  of  the  dam  of  the  canal,  so  as  to 
£t  pertly  dose  ^  and  the  slnice  /fits,  equally  close, 
into  cbfseks  made  in  the  side  of  the  coffer  for  that  por- 

5 lie  >  ,  between  these  two  slnices  is  a  smidl  space  o. 
he  coflbr,  and  this  division  0,  are  to  be  supposed  fall 
of  water,  and  it  will  be  easy  to  see  that  these  sluices 
maT  be  let  down,  or  drawn  up  at  pleasure,  with  nmch 
£KiIity. 

**  fig.  zo«  represents  a  perpendaonlar  section  of  these 
parts  in  the  same  direction  as  in  fig.  9.  and  in  which  the 
lame  letten  represent  the  same  parts. 

^  Thinn  being  thus  arranged,  yon  ate  to  suppose 
tbe  cofier  a  to  be  suspended,  by  means  of  a  chain  passed 
OTer  the  pulley,  and  balanced  by  a  weight  that  is  suffi- 
cient to  counterpoise  it,  suspended  at  the  opposite  end 
of  the  cfaab.  Suppose,  then,  that  the  counterpoise  be 
made  somewhat  lighter  than  tbe  coflfer  with  its  con* 
tents,  and  that  the  line  mn  (fig.  10.)  repreeents  a  divi* 
aion  between  the  solid  sides  of  the  dam  of  separalioo, 
which  terminates  the  upper  reach  and  the  wooden 
CoSor,  whicb  bad  been  closed  only  by  the  pressuir«  of  its 
own  weight  (being  pushed  a  venr  little  from  A  towards 
B,  beyond  its  precise  perpendicular  swing),  and  that  the 
joining  all  round  is  corered  with  lists  of  cloth  put  upon 
it  fi>r  that  purpose  ^  it  is  evident  that,  so  long  as  the 
eoflfer  is  suspended  to  this  height,  the  joining  must  be 
water-tig^t }  but  no  sooner  is  it  lowered  down  a  little 
than  this  joining  ofens,  the  water  in  the  amall  division 
0  is  allowed  to  ran  out,  and  an  entiffe  separation  is  made 
between  the  fixed  dam  and  this  moveable  coffer,  which 
nay  be  lowered  down  at  pleasure  without  losing  any 
part  of  the  water  it  contained. 

**  Suppose  the  €oSn  now  perfcctly  detached,  torn 
to  fig.  7*  whicb  repvBsrnts  a  perpendicular  section  of 
this  apparatus,  in  the  direction  of  tbe  dotted  line /f^ 
(fiff.  6.).  In  fig.  7«  h  represents  an  end  view  of  tho 
esffv,  uidicnted  I7  the  aame  letter  as  in  fig.  6.  suspend* 
ed  by  its  chain,  and  now  perfectly  detached  firom  all 
other  objects,  and  balanced  by  a  counterpoise  i^  which 
is  another  eolbr  exactly  of  the  same  size,  as  low  down 
as  the  level  of  die  lower  reach.  From  inspection  only 
it  is  evident,  that,  in  proportion  as  the  one  (rf*  these 
weights  rises,  the  other  mnst  descend.  For  the  pre- 
sent, then,  ioppose  that  ,the  coffer  A  is  by  some  means' 
rendered  mem  ifeighty  than  h  it  is  plain  it  will  de- 
scend while  the  other  xiees }  and  they  will  thus  continoe 
tiU  h  oomee  dosm  to  the  level  of  the  lower  reach,  and  t 
Tises  to  the  lovel  of  the  higher  one. 

^  Fig.  S.  represents  a  seotien  in  the  direction  AB 
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(fig*  6^  i»  which  ihnneflhr  if.*(fidenin  faoihisiltttatiens) 
is  fiupposed  tO:havn  befinfi3ndoa%  nssedbeai>lhe  IMi 
of  the  iMrecjuaeh  B;to..ihatef  .tha*  highernnni where 
it  nosf  leinains  slationaay^  wjiiktfa»JUoffw.At(whieh««s 
concealed  behind. the- nMM^nry)  haa/dMloettded;in  'thi 
aseantime  to  the  levelupf  tteelisrcr!teanh,,fHi^rwit 
doses  by  means  of  tbe  jonotniie  ^:«,  figi  10^  (wUeh 
juncture  is  covered  wathlisls  of  clotH^ns  bsiMexpfaw* 
ed  utmm,  aadis.of  eoor8o.bec9nin  W8iel:t4i|jht>, mk^ 
to  lifting  the  olusoe  ^  and  the.oenrttpeofing«loiee'at 
the  end  of  theeanal,  n.pasfeot.eomaMmiGflltieii  by  wnlet 
is  established  between-  theuk  If  ihen^  'instead  of  water 
only,  this  coffer  heii  contained  tuhm^  floiiled  int*  ti 
from  the  upper  reach^and  then  lowered  down,  it  ie  vetf 
plain,  that  when  theso  -  dnines  'Were  remowed,  after  si 
bad  reached  the  level. of  the  lower. r^ch,  that  boaH 
might  have  been  floated  ont  ef  thcosffsr  With  as  nnicfr 
fiimlity  as  it  was  Jul  into  it  abesne.  fierojthea'We  havd 
a  boat  taken  from  the  higher  into  tbn  lower  canni  $  andy 
by  reversing  this  nsovement,  it  is  vesy  obmnsihMt  in 
■ught  be,  with  equal  ease,  raised  -fivom  the  lower  intei 
the  higher  one.  It  now  nnly  remains  thati  I.  diouUb' 
ezptain  by  what  means  the  eqatlibitilm  between  these* 
conntei>ba]ancing  weights.'  caw  he  dmtroyedsit  pknsore^ 
and  the  motion,  of  oonise,  produced* 

'*  It  is  very  evident,  that  if  tbe  two  cerMspendini^ 
coffers  be  precisely  of  the  same  dimension,  their  weight 
will  be  exactly  the  same  when  they  are  both  filM  to 
the  same  depth  of  water.  It  is  equally  pbin,-  thnfr 
should  a  boat  be  floated  into  eitlMr  or.  both  of  themy 
whntever  its  dimensiono  or  weight  au^be,  sothatit 
can  be  contained  afloat  in  tiw  4ioflkr,  tho  weight  of  the 
coffer  and  its  contents  will  oontinne  pnoisdy^  the  sam^' 
ae  when  it  was  fiUed  with  water  only :  hence,,  then, 
supposing  one  boat  is  to  be  lowered,  or  one  to  he  raked 
at  a  time,  or  supposing  one  to  be  raised  and  another 
lowered  at  the  sanm  time— they  remain  perfedlyf  in 
eqoilifarinm  in  either  plnee,  till  it  in  your  pleaanre  to 
destroy  that  equilihrium.  Suppeee,  then,  foe  the  piw»i 
aent,  that  both  coffem  areleaded  with-a  boat  in  eaob^ 
tfie  donUo  sluices  both  above  and  below  xlosed  f  nn4 
suppose  also  that  a  sto^oek  w,  in  the  under'  e^e  ^of 
the  aide  of  the  lower  coffer  (fig.  S.  and  lo).  i»  open^df* 
some  of  the  water  which  servctd  to  float  the  beat  in  the 
coffer  will  flow  ont  of  it,  nnd  consequently  that  ooflhr 
will  become  lighter  than  the  higher  one.)  tbe  upper 
coffer  mil  of  conne  desoend,  while  the.othnv  mounta; 
upwards.  When  a  gentle  motion  hue  been  thus,  coma 
munlcated,  it  may  he  psevented  from  aeoekreting|i 
merely  by  toroing  the  atep-ceck  so  astopnevent tbi- 
loss  of  more  water,  and  thus  one  osffer  wall  continue 4e. 
ascend,  and  the  other  to  descend,  till  they  have  nsshmtd 
their  stations  xe^otively  ^  whan,  in  osnseqoenee  jof.w 
stop  below,  and  smother  ahoue,  they.aaereiideredetaM. 
tisnanr  at  the  level  of  the  lespeetireeauiala^AX.         ii 

^  Precisely  the  smne  oiEMt  jwtU  he  piudwseii  whe* 
the  co&re  are  fiUed.cntirely  wstb)WUfeer«        . ..  »  ».. 

"It  18  nnneoessary  to^add.moes  twthiseBphgi^oUft 
esoept  to  observe,  timt  the  apnea  for  tfaeeoksritede^t 
soeud  into  mnst  be  deeper  than  the  hettaa^ef  theiewnci 
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(a)  **  It  does  not  seem 
bat  if  it  ebonld  be  found 
VoL.V.PartL 


necessary  to  adopt  any  cither  contrsfunce  than 
necessary,  it  would  be  easy  to  put  a  cntnh-wheel 


en  the  sasie  axle.** 
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Cftial.  canft],  In  order  to  allow  a  free  descent  for  the  coffer  to 
the  requitite  depth  ;  and  of  course  It  will  be  necessary 
to  have  a  small  condait  to  allow  the  water  to  get  oat  of 
it.  Two  or  three  inches  free,  below  the  bottom  of  the 
canal,  is  all  that  would  be  necessary. 

*'  Where  the  height  is  inconsiderable,  there  will  be 
no  occasion  for  providing  any  counterpoise  for  tlie 
chain,  as  that  will  give  only  a  small  addition  to  the 
weight  of  the  undermost  coffer,  so  as  to  make  it  pre-** 
ponderate,  in  circumstances  where  the  two  coffers  would 
otherwise  be  in  perfect  equilibrium  }  but,  where  the 
height  is  considerable,  there  will  be  a  necessity  for  pro- 
viding sucb  a  counterpoise  ^  as,  without  it,  the  chain, 
by  becoming  more  weighty  every  foot  it  descended, 
would  tend  to  destroy  the  equilibrium  too  much,  and 
accelerate  the  motion  to  an  inconvenient  degree.  To 
guard  against  this  inconvenience,  let  a  chain  of  the  same 
weight  per  foot,  be  appended  at  the  bottom  of  each 
coffer^  of  sach  a  length  as  to  reach  within  a  few  yards 
of  the  ground  where  the  coffer  is  at  its  greatest  height 
(see  fig.  7.)  >  it  will  act  with  its  whole  weight  upon 
the  highest  coffer  while  in  this  position  ^  but,  as  that 
gradually  descended,  the  chain  would  reach  the  ground, 
and,  being  there  supported,  its  weight  would  be  dimi- 
nished in  proportion  to  its  descent }  while  the  weight  of 
the  chain  on  the  opposite  side  would  be  augmented  in 
the  same  proportion,  so  as  to  counterpoise  each  other 
exactly,  in  every  situation,  until  the  .uppermost  chain 
was  raised  from  the  ground.  After  which  it  would  in- 
crease its  weight  no  more  j  and,  of  course,  would  then 
give  the  under  coffier  that  preponderance  which  is  ne* 
cessary  for  preserving  the  machine  steady.  The  under 
coffer,  when  it  reached  its  lowest  position,  would  touch 
the  bottom  on  its  edges,  which  would  then  support'  it, 
and  keep  every  thing  in  the  same  position,  till  it  was 
made  lighter  ror  the  purpose  of  ascending. 

^*  "What  constitutes  one  particular  excellence  of  the 
apparatus  here  proposed  is,  that  it  is  not  only  unlimited 
as  to  the  system  of  the  rise  or  depression  of  which  it 
is  susceptible  (for  it  would  not  require  the  expendi- 
ture of  one  drop  more  water  to  lower  it  xoo  feet  than 
one  foot)  ;  but  it  would  also  be  easy  so  to  augment  the 
number  of  puUejrs  at  any  one  place  as  to  admit  of  two^ 
three,  four,  or  any  greater  number  of  boats  being  lower- 
led  or  elevated  at  the  same  time  ;  so  that  let  the  suc- 
cession of  boats  on  such  a  canal  be  nearly  as  rapid  as 
that  of  carriages  upon  a  highway,  none  of  them  need 
be  delayed  one  moment  to  wait  an  opportunity  of  pas- 
sing :  a  thing  that  is  totally  impracticable  where  water- 
locks  are  employed  ;  for  tbe  intercourse,  on  every  ca- 
nal constructed  with  water-locks,  is  necessarily  limited 
to  a  certain  degree,  beyond  which  it  is  impossible  to 
force  it. 

**  For  example :  suppose  a  hundred  boats  are  follow* 
ing  each  other,  in  such  a  rapid  succession  as  to  be  only 
half  a  minute  behind  each  other.  By  the  apparatus 
here  proposed,  they  would  all  be  elevated  precisely  as 
they  came }  in  the  other,  let  it  be  supposed  that  the 
lock  is  so  well  constructed  as  that  it  takes  no  more  than 
five  minntes  to  close  and  open  it  ^  that  is,  ten  minutes 
in  the  whole  to  each  boat  (for  tbe  lock,  being  once 
filled,  must  be  again  emptied  before  it  can  receive  ano- 
ther in  the  same  direction);  at  this  rate,  six  boats  only 
could  bo  passed  in  an  hour,  and  of  course  it  would  take 
sisteeD  hours  and  forty  nunotee  to  pass  the  wbola  Jmn* 
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dred  y  and  as  the  last  boat  Would  reach  tbe  lock  in  the 
space  of  fifty  minutes  after  the  first,  it  would  be  detain- 
ed fifteen  hours  and  fifty  minutes  before  its  turn  would 
come  to  be  raised.  This  is  an  immense  deieution ;  but 
if  a*  succession  of  boats,  at  the  same  rate,  were  to  follow 
continually,  they  never  could  pass  at  all.  In  short,  in 
a  canal  constructed  with  water-locks,  not  more  than  sis 
boats,  on  an  average,  can  be  passed  in  an  hour,  so  that 
beyoud  that  extent  all  commerce  must  be  stopped ;  but, 
on  tbe  plan  here  proposed,  sixty,  or  six  hundi-ed,  might 
be  passed  in  an  hour,  if  necessary,  so  as  to  occasion  no 
sort  of  interrujition  whatever.  These  are  advantages 
of  a  very  important  nature,  and  ought  not  to  be  over- 
looked in  a  commercial  country. 

*'  This  apparatus  might  be  employed  for  innumerable 
other  uses  as  a  moving  power,  which  it  would  be  foreign 
to  our  present  purpose  here  to  specify.  Nor  does  ita 
power  admit  of  any  limitation,  but  that  of  the  strength 
of  the  chain,  and  of  the  coffers  which  are  to  support 
the  weights.  All  the  other  parts  ^dmit  of  being  made 
so  immoveably  firm  as  to  be  capable  of  supporting  al- 
most any  assignable  weight* 

^'  I  will  not  enlarge  on  the  benefits  that  may  be  de- 
rived from  this  very  simple  apparatus :  its  cbeapoessi 
when  compared  with  any  other  mode  of  raising  and 
lowering  vessels  that  has  ever  yet  been  practised,  is 
very  obvious  ^  the  waste  of  water  it  would  occasion  is 
next  to  nothing  ;  and  when  it  is  considered  that  a  boat 
might  be  raised  or  lowered  fifty  feet  nearly  with  the 
'  same  ease  as  five,  it  is  evident  that  the  interruptions 
which  arise  from  frequent  locks  would  be  avoided,  an4 
an  immense  saving  be  made  in  the  original  expence  of 
the  canal,  and  in  the  annual  repairs. 

*'  It  is  also  evident,  that  an  apparatus,  on  the  same 
principle,  might  be  easily  applied  for  raising  coals  or 
metals  from  a  great  depth  in  mines,  wherever  a  very 
small  stream  of  water  could  be  commanded,  and  where 
the  mine  was  level-free.** 

It  is  almost  needless  to  spend  time  in  enumerating 
the  many  advantages  which  necessarily  result  from  ar- 
tificial navigations.  Their  utility  is  now  so  apparent, 
that  most  nations  in  Europe  give  the  highest  encou- 
ragement to  undertakings  of  this  kind  wherever  they 
are  practicable.  The  advantages  of  navigable  canals 
did  not  escape  tbe  observation  of  the  ancients.  From 
the  most  early  apcoonts  of  society  we  read  of  attempts 
to  cut  through  large  isthmuses,  in. order  to  make  a 
communication  by  water,  either'  between  different  na- 
tions, or  distant  parts  of  the  same  nation,  where  landr 
carriage  was  long  and  expensive.  Herodotus  relates^ 
that  the  Cnidians,  a  people  of  Caria  in  Asia  Minor, 
designed  to  cut  the  isthmus  which  joins  that  peninsula 
to  the  continent ;  but  were  superstitious  enough  to  give 
up  the  undertaking,  because  they  were  interdicted  by 
an  oracle.  Several  kings  of  Egypt  attempted  to  join 
the  Red  sea  to  the  Mediterranean  by  a  canal.  It 
was  begun  by  Necos  the  son  of  Psammeticus,  and 
completed  by  Ptolemy  II.  After  his  ipeign  it  was 
neglected,  till  it  was  opened  in  635  under  the  cali- 
phate of  Omar,  but  was  again  allowed  to  fall  into  dis- 
repair :  so  that  it  is  now  difficult  to  discover  any  traoes 
of  it.  Both  the  Greeks  and  Romans  intended  to 
make  a  canal  across  the  isthmus  of  Corinth,  which  joins 
tbe  Morea  and  Achaia,  in  order  to  make  a  navigable 
passive  by  the  Ionian  sea  into  the  Archipelago.    De* 
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CmiaL  metrius,  Julius  C»sar,  Caligula,  and  Nero,  made  seve- 
ral unsuccessful  efforts  to  ojien  this  passage.  But,  as 
the  ancients  were  entirely  ignorant  of  the  use  of  water- 
locks,  their  whole  attention  was  employed  iu  making 
level  cuts,  which  is  probahly  the  principal  reason  why 
they  80  often  failed  in  their  attempts.  Charlemagne 
formed  a  design  of  joining  the  Rhine  and  the  Danube, 
in  order  to  make  a  communication  between  the  ocean 
and  the  Black  sea,  by  a  canal  from  the  river  Almutz 
which  discharges  itself  into  the  Danube,  to  the  Reditz, 
which  falls  into  the  Main,  and  this  last  falls  into  the 
Rhine  near  Mayence  ; .  for  this  purpose  he  employed  a 
prodigious  number  of  workmen  }  but  he  met  with  so 
many  obstacles  from  different  quarters,  that  he  was  ob- 
liged to  give  up  the  attempt. 

The  French  at  present  have  many  fine  canals  :  that 
of  Briare  was  begun  under  Henry  IV.  and  finished  un- 
der the  direction  of  Cardinal  Richelieu  in  the  reign  of 
Louis  XIII.  This  canal  makes  a  communication  be- 
twixt the  Loire  and  the  Seine  by  the  river  Loing.  It 
extends  ii  French  great  leagues  from  Briare  to  Mon- 
targis.  It  enters  the  Loire  a  little  above  Briare,  and 
terminates  in  the  Loing  at  Cepoi.  There  are  42  locks 
on  this  canal. 

The  canal  of  Orleans,  for  making  another  commn- 
nication  between  the  Seine  and  the  Loire,  was  begun 
in  1675,  and  finished  by  Philip  of  Orleans,  regent  of 
France,  during  the  minority  of  Le^ois  XV.  and  b  fur- 
nished with  20  locks.  It  goes  by  the  name  of  the  ca- 
not  of  Orleans  ;  but  it  begins  at  the  village  of  Com- 
bleoz,  which  is  a  short  French  league  from  the  town  of 
Orleans,. 

But  the  greatest  and  most  useful  rork  of  this  kind 
is  the  junction  of  the  ocean  ^ith  the  Mediterranean  by 
the  canal  of  Langnedoc.  It  was  proposed  in  the  reigns 
of  Fraow  L  and  Henry  IV.  and  was  undertaken  and 
finished  under  Lonis  XIV.  It  begins  with  a  large  re- 
servoir 4000  paces  in  circumference,  and  24  feet  deep, 
wbieh  receives  many  springs  from  the  mountain  Noire. 
This  canal  is  about  64  leagues  in  length,  is  supplied 
hj  a  number  of  rivulets,  and  is  furnished  with  1:04 
locks,  of  about  eight  feet  rise  each.  In  some  places  it 
passes  over  bridges  of  vast  height;  and  in  others  it  cuts 
through  solid  rocks  for  1000  paces.  At  one  end  it 
joins  the  river  Garonne  near  Thoolouse,  and  terminates 
at  the  other  in  the  lake  Tau,  which  extends  to  the  port 
of  Cette.  It  was  planned  by  Francis  Riquet  in  the 
1666,  and  finished  before  bis  death,  which  happened 
in  the  1680. 

In  the  Dutch,  Austrian,  and  French  Netherlands, 
there  is  a  very  great  number  of  canals;  that  from  Bru- 
ges to  Ostcnd  carries  vessels  of  200  tons. 

Tbo  Chinese  have  also  a  great  number  of  canals ; 
that  which  runs  from  Canton  to  Pekin  extends  about 
825  miles  in  length,  and  was  executed  about  800  years 
ago. 

It  would  be  an  endless  task  to  describe  the  number- 
less canals  in  Holland,  Russia,  Germany,  &c.  We  shall 
therefore  confine  ourselves  to  some  of  the  more  import- 
'aot  in  our  own  country. 

As  die  promoting  of  commerce  is  the  principal  in- 
tention of  making  canals,  it  is  natural  to  expect  that 
their  frequency  in  any  nation  should  bear  some  propor- 
tion to  the  trade  carried  on  in  it,  providing  the  sitoa- 
'tion  of  the  country  will  admit  of  them.    The  present 
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State  of  England  and  Scotland  confirms  this  observa- 
tion. Though  the  Romans  made  a  canal  between  the 
Nyne,  a  little  below  PeterboTOUgh,  and  the  Witbam, 
three  miles  below  Lincoln,  which  is  now  almost  entire- 
ly filled  up,  yet  it  is  not  long  since  canals  were  revived 
in  England.  They  are  now  however  become  very  nu- 
merous, particularly  in  the  counties  of  York,  Lincoln, 
and  Cheshire.  Most  of  the  counties  betwixt  the  mouth 
of  the  Thsnies  !!nd  the  Bristol  channel  are  connected 
together  either  by  natural  or  artificial  navigation  ; 
those  upon  the  Thames  and  Isis  being  now  connected 
with  those  upon  the  Severn.  The  duke  of  Bridgewa- 
ter*s  canal  in  Cheshire  runs  27  miles  on  a  perficct  le- 
vel y  but  at  Barton  it  is  carried  by  a  very  Ivigh  aque- 
duct bridge  over  the  Irwell,  a  navigable  river;  so 
that  it  is  common  for  vessels  to  be  passing  at  the  same 
time  both  under  and  above  the  bridge.  It  is  likewise 
cut  some  miles  into  the  hills,  where  the  duke's  coal-mines 
are  wrought. 

A  navigable  canal  betwixt  the  Forth  and  Clyde  in 
Scotland,  and  which  divides  the  kingdom  in  two  parts, 
was  first  thought  of  by  Charles  II.  for  transports  and 
small  ships  of  war ;  the  expence  of  which  wa*  t6  nave 
been  500,000!.  a  sum  far  beyond  the  abilities  of  his 
reign.     It  was  again  projected  in  the  year  1722,  and  a 
survey  made }  but  nothing  more  done  till  1761,  when 
the  then  Lord  Napier^  at  his  own  expence,  caused  a 
survey,  plan,  and  estimate,  on  a  small  scale,  to  be  made. 
In  1764,  the  trustees  for  fisheries,  &c.  in  Scotland,  caus- 
ed mp.ke  another  survey,  plan,  and  estimate,  of  a  canal 
five  feet  deep,  which  was  to  cost  79,0001.     In  1 766,  a 
subscription  was  obtained  by  a  number  of  the  most  re*- 
spectable  merchants  in  Glasgow,  for  making  a  canal 
four  feet  deep  and  twenty  four  feet  in  breadth;  but 
when  the  bill  was  nearly  obtained  in  parliament,  it  was 
given  up  on  account  of  the  smallness  of  the  scale,  and 
a  new  subscription  set  on  foot  for  a  canal  seven  feet 
deep,    estimated    at    150,0001.      This    obtained   the 
sanction  of  parliament ',   and  the  work  was  begun  in 
1768  by  Mr  Smeaton  the  ^engineer.      The   extreme 
length  of  the  canal  from  the  Forth  to  the  Clyde  is  35 
miles,  beginning  at  the  mouth  of  the  Carron,  and  end- 
ing at  Dalmuir  Born  foot  on   the  Clyde,  six  miles  be- 
low Glasgow,  rising  and  falling  160  feet  by  means  of 
39  locks,  20  on  the  east  side  of  the  summit,  and  19 
on  the  west,  as  the  tide  does  not  ebb  so  low  in  Clyde  as 
in  the  Forth  by  nine  feet.     Vessels  drawing  eight  feet 
water,   not  exceeding  nineteen  feet  beam  and  seven- 
,  ty-three  feet  in  length,  pass  with  ease,  the  canal  havmg 
afterwards  been  deepened   to  upwards  of  eight   feet. 
The  whole  enterprise  displays  the  art  of  man  in  a  high 
degree.     The  carrying  the  canal  through  moss,  quick- 
sand, gravel,  and  rocks,  up  precipices  and  over  valleys, 
was  attended  with  inconceivable  difficulties.     There 
are  eighteen  draw-bridges  and  fifteen  aqueduct  bridges 
of  note,  besides  small  ones  and  tunnels.     In  the  first 
three  miles  there  are  only  six  locks  :  but  in  the  fourth 
mile  there  are  no  less  than  ten  locks,  and  a  very  fine 
aqueduct  bridge  over  the  great   road  to  the  west  of 
Falkirk.     In  the  next  six  miles  there  are  only  four 
locks  which    carry  yon  to  the  summit.      The  canal 
then  rnns  eighteen  miles  on  a  level,  and  terminates  by 
one  branch  about  a  mile  from  Glasgow.    In  this  coarse, 
for  a  considerable  way,  the  ground  is  banked  about 
twenty  feet  high,  and  the  water  is  sixteen  feet  deep. 
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Cmial.  ^^i  two  miles  of  it  is  made  t&rougfa  a  deep  moss.  At 
Kirkintilloch,  tbe  canal  ie  canled  over  the  nater  of 
Loffie  on  an  aqaedact  arch  of  ninety  f^et  broad.  This 
arch  Tvas  thrown  over  in  three  stretches,  having  onlj  a 
centre  of  thirty  feet,  which  was  lAiU'ted  on  small  rsflers 
from  one  stretch  to  another :-  a  iHtfig  new,  and  never 
attempted  before  with  an  arch  ofihissize  j  yet  the  join* 
ings  are  as  fairly  eqim:  as  any  other  part,  and  admired  as 
a  very  fine  piece  of  masonry.  On  each  side  there  is  a  very 
considerable  banking  over  the  valley.  This  work  was 
carried  on  till  it  came  within  six  milesof  its  junction  with 
the  Clyde ;  when  tbe  subscription  and  a  subsequent  loan 
being  exhausted,  the  work  was  stopt  in  1775*  The 
city  of  Glasgow,  however,  by  means  of  a  collateral 
branch,  opened  a  communication  with  the  Forth,  which 
has  produced  a  revenue  of  about  6oool.  annually  j 
and,  in  order  to  finish  the  remaining  six  miles,  the  go- 
vernment in  1784  gave  50,000!.  out  of  the  forfeited 
•states,  the  dividends  arising  from  this  sum  to  be  ap* 
plied  to  making  and  repairing  roa^s  in  the  Highlands 
of  Scotland.  The  work  was  accordingly  resumed  j 
and  by  contract,  under  a  high  penalty,  was  to  be  en- 
tirely completed  in  November  1789.  Tbe  aqueduct 
bridge  over  the  Kelvin,  which  is  supposed  the  great- 
est of  the  kind  in  the  world,  consists  of  four  arches,  and 
carries  the  canal  over  a  valley  65  feet  high,  and  420 
in  length,  exhibiting  a  very  smgular  effort  of  human 
ingenuity  and  labour.  To  supply  tbe  canal  with  water 
was  of  itself  a  very  great  work.  There  is  one  re- 
servoir of  50  acres  24  feet  deep,  and  another  of  70 
acres  22  feet  deep, '  in  which  many  rivers  and  springs 
terminate^  which  it  is  thought  will  afford  a  sufficient 
supply  of  water  at  all  times.  This  whole  undertaking 
when  finished  cost  about  200,oool.  It  is  the  greatest 
of  the  kind  in  Britain,  and  of  great  national  utility  $ 
though  it  is  to  be  regretted  that  it  had  not  been  exe^ 
cuted  on  a  still  larger  scale»  the  locks  being  too  short 
for  tn^nsporting  large  masts.. 

This  canal  was  completed  in  July  1790*  On  the 
28th  of  this  month,  a  tract  barge,  belonging  to  the 
company  of  proprietors,  sailed  from  the  bason,  near  the 
city  of  Glasgow,  to  Bowling  bay,  where  the  canal  joins 
the  river  Clyde.  The  committee  of  management,  ac- 
companied by  tbe  magistrates  of  Glasgow,  were  the 
first  voyagers  on  the  new  canal.  On  the  arrival  of  the 
i^ssel  at  Bowling  bay,  after  descending  from  the  last 
lock  into  tbe  Clyde,  tbe  ceremony  of  the  junction  of 
die  Forth  and  Clyde  was  performed  by  ^discharging  in- 
to the  river  Clyde  a  hogshead  of  water  taken  up  from 
the  river  Forth,  as  a  symbol  of  joining  the  western  and 
eastern  seas  together.. 

About  the  year  x8oi,  a  canal  was  finished  between 
Loch  Gilp  to  Loch  Crinan  in  Argyleshire.  The  distance 
is  abontnine  miles.  This  canal,  which  ii  called  the  Cri- 
nan cAnal,  is  Intended  to  accommodate  tbe  trade  of  the 
Western  Elands  ancl  fisheries.  The  vessels  employed  in 
Ais  tradiB' will,  by  means  of  this  canal,  avoid  tbe  circni- 
toos  and  dangerous  na.vigati0n  ronnd  tbe  Mull  of  Cantire. 

Another  ca^al  was  £pgun  in  x8og,  which  is  intendi- 
td  to  op0i.  a  commonicatioiv  between  the  Western  sea, 
apd  the  Mun^y  frith,  tbnoogh  Loch  Ness..  This  canal, 
^bieb  is  by  fitr  the  most  magnificent  work  of  the  kind 
19  Btitahi,  2s  expected  to  be  finished  in  iSix.     Sep 
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Cakal,    in  Anatomy^  a  duct  or  passage  thnoi^    C^mtA 
which  any  of  the  juices  flow.  | 

CANANORE,  a  maritime  town  of  Hiadoataa,  on ,  Caaarj. 
the  coast  of  Malabar,  in  a  district  of  the  same  name, 
with  a  large  and  safe  harbour.  It  fimserly  belonged 
to  the  Portuguese,  and  liad  a  strong  fort  to  guard  it  $ 
but  in  1683,  the  Dutch,  together  with  the  natives, 
drove  them  away }  and  after  they  beeame  oMSlers  of 
tbe  town,  enlarged  the  fortifications.  The  Dutch  sold 
the  place  to  a  native  family,  now  represented  by  a 
female,  and  also  sovereign  of  the  Lacadive  islands,  bat 
paying  an  annual  tribute  of  14,000  rupees  to  the 
English  East  India  Company,  The  town  waa  taken 
by  the  British  in  1790  firom  Tippo  Saib,  who  had  pre*- 
viously  made  himself  master  of  it.  £•  Long.  78.  lo. 
N.  Lat.  12.  o. 

Cakakore,  a  small  district  of  Hindostao,  00  the 
coast  of  Malabar,  now  subject  to  the  British*  The 
natives  are  generally  Mahometans  j  and  the  country 
produces  pepper,  cardamoms,  ginger,  mirobolaos,  and 
tamarinds,  in  which  they  drive  a  considerable  tradop 
their  vessels  sailing  to  Arabia  and  Sumatra. 

CANARA,  a  province  of  Hindostan,  on  tbe  coast  of 
Malabar.  The  inhabitants  are  Gentoos,  or  Pagans  ; 
and  there  is  a  paged  or  temple,  called  RmUrut^  which 
is  visited  every  year  by  a  great  number  of  ptlgrinns. 
Here  the  custom  of  burning  the  wives  with  their  bus* 
bands  had  its  beginning,  and  is  practised  to  this  day. 
The  country,  before  it  fell  into  the  hands  of  the  Br^ 
tish,  was  generally  governed  by  a  woman,  who  kept 
her  court  at  a  town  called  Baydor^  two  days  joomey 
from  the  sea.  She  might  marry  whom  she  pleased  ^ 
and  was  not  obliged  to  burn  with  her  husband,  like  her 
female  subjects.  They  are  so  good  observers  of  their 
laws^  that  a  robbery  or  murder  ia  scarce  ever  heard  of 
among  them.  The  lower  grounds  yield  every  year  two 
crops  of  com  or  rice  \  and  the  higher  produce  peppery 
betei«nots^  senders  wood,  iron,  and  steel.  The  climate 
is  fine,  though  subject  to  heavy  rains  during  a  great 
portion  of  the  year.  The  surface  is  rocky  and  nneven, 
but  produces  a  great  abundance  of  veeetables.  The 
inhabitants  live  in  ease  and  comfort,  though  they  are 
subjected  to  an  enormous  land  tax  of  60  per  cent. 

CANARIA,  in  Ancient  Geography^  one  of  the  For- 
tonate  islands,  a  proof  that  these  were  what  are  now 
called  the  Canones,  Canaria  had  its  name  from  its 
abounding  with  dogs  of  an  enormous  size,  two  of  which- 
were  brought  to  Jnba,  king  of  Mauritania.  See  the 
following  article. 

Cakarta,  or  the  Grand  Canary^  an  island  in  the 
Atlantic  ocean,  about  180  miles  from  the  coast  of 
Africa.  It  is  about  100  miles  in  circumferencei  and 
35  in  diameter.  It  is*  a  fruitful  island,  and  famous  for 
tbe  wine  that  bears  its  name.  It  also  abounds  with< 
apples,  melons,  oranges,  citrons,  pomegranates,  figs,, 
olives,  peaches,  and  plantains.  The  fir  and  palm  trees 
are  the  most  common.  The  towns  are,  Gwary  the 
capital,  GnaMera,  and  Geria. 

CANARY,  or  Ciyxdad  de  Palmas,  is  the  capital 
of  the  island  of  Canaria,  with  an  indifferent  castle,  and 
a  bishop^s  see.  It  has  also  a  court  of  inquisitiooj  and 
the  snpceme  oouncil  of  the  rest  of  the  Canary  iskuads>^ 
as  also  foor  convents,  two  for  men  and  two  for  wik 
qjui,    Tht  toiffn.  is  about  tbiye  Bpileaio  OMnpass,  misi^- 
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Canary,  oontakll  S4i»000  iBhabitanti*  The  booses  are  only  one 
story  high,  and  flat  at  the  t»p  j  but  they  are  well  butU. 
The  fladiedral  is  m  baadsQine  structure.  W«  Long. 
i5»  aofr'N*  Lat  28.  4. 

CdUdRY  laktnds^  are  situated  in  the  Atlantic  ocean, 
over  gainst  the  empire  of  Morocco  in  -Africa*  They 
were  fitnaerly  called  the  Fortunate  Islands^  on  aeconnt 
of  the  tanperate  healthy  air,  and  excellent  fruits.  The 
land  is:  vi^ry  fruitfttl,  for  both  wheat  and  barley  pro- 
dace  1.50  for  one*  The  cattle  thrive  well,  and  the 
woods  are  full  of  all  sorts  of  game.  The  Canary  sing- 
iag  birds  are  well  known  all  over  Europe.  There  are 
here  sugar-canes  in  great  abundance ;  but  the  Spa- 
oiards  first  planted  vines  here,  from  whence  we  have 
the  wine  called  Canary  or  Sack. 

These  islands  were  not  entirely  unknown  to  the  an- 
oienta;  b«t  they  were  a  long  while  forgot,  till  John  de 
Batenooort  discovered  them  in  1402.  It  is  said  they 
were  first  inhabited  by  the  Phoenicians,  or  Carthaffi- 
nians,  hat  on  no  certain  foundation  \  nor  could  the  in- 
habitants themselves  tell  from  whence  they  were  de- 
rived \  on  the  contrary,  they  did  not  know  there  was 
any  other  country  in  the  world.  Their  language, 
manners,  and  cnstoms,  had  no  resemblance  to  those  of 
their  neigbboors.  However,  they  were  like  the  people 
oa  the  coast  of  Barbary  in  complexion.  They  bad  no 
iron.  After  the  discovery,  the  Spaniards  soon  got  pos- 
session of  them  all,  under  whose  dominion  they  are  to 
this  day,  except  Madeira,  which  belongs  to  the  Portu- 
finese.  The  inhabitants  are  chiefly  Spaniards  \  though 
there  are  some  of  the  first  people  remaining,  whom  they 
call  Guanche»^  who  are  somewhat  civilized  by  their  in* 
terooarse  with  the  Spaniards.  Their  chief  food  is  goat*s 
milk.  Their  complexion  is  tawny,  and  their  noses  flat. 
The  population,  according  to  Humboldt,  in  X7S^,  was 
174,000.  The  Spanish  vessels,  when  they  sail  for  the 
TVest  Indies,  always  rendezvous  at  these  islands,  going 
and  coming.  Their  number  is  X2.  x.  Alegranza  $ 
2.  Canaria  ^  3.  Ferro  j  4.  Fuerteventura  \  5.  Gomera ; 
6.  Gratiosa  \  7.  Lancerotta ;  8.  Madeira  5  9.  Palma  j 
10.  RoGoa;  II.  Salvages ;  12.  Teneriflf.  West  longi- 
tade  from  12.  to  2X.  north  latitude  from  27.  30.  to  2J)* 
30*    See  Cavart  Islands,  Supplement. 

CANABT-Bird.  See  Fringilla.  Thes6  birds  are 
innch  admired  for  their  singing,  and  take  their  name 
from  the  place  from  whence  they,  originally  came,  viz. 
the  Canary  islands ;  but  of  late  years  there  is  a  sort  of 
birds  brooght  fsom  Germany,  and  especially  from  Tirol, 
and  therefore  called  German  h'rdSf  which  are  muoh 
better  than  the  others ;.  though  both,  are  supposed  to  • 
have  originally  come  from  the  same  place.  The  cocks 
sever  grow  fat,  and  by  some  country  people  cannot  be 
distinguished  trom  common  green- birds;  though  the 
Canary-birds  are  mnch. lustier,  have  a  longer  tail,  and 
diflTer  much  in  the  heaving  of  the  passages  in  the  throat 
when  they  sing.  These  birds  being  so  muoh  esteemed 
for  their  song,  are  sometimes  sold  at  a  high  price,  ac- 
cording to  the  goodness  and  excellency  of  their  notes ; 
eotbat  it  will  always  be  advisable  to  hearvone  sing  be- 
fore be.b  boaght.  In  order  to  know  whether  he  is  in 
good  health,  lake  him  out  of  the  store-cage,  and  pnt 
him  ifl  a  clean  cage  by  himself ;  if  he  stand  up  boldly, 
withoot  crouching  or  shrinking  in  his  feathers,  1o<4l 
with  a  brisk  eye,  and  is  not-  subject  to  clap  his  head 
andisr  his.  wing,,  it  is  a.sign  that  he  is  in  good  health  5 
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but  the  greatest  matter  is  to  observo  his  dunging :  if  he  Ouary. 
bolts  his  tail  like  a  nightingale,  after  he  has  dunged,  it ' 
is  a  sign  he  is  not  in  good  health,  or  at  least  that  be 
.will  soon  be  sick  ;  but  if  his  dung  be  very  thin  like 
water,  or  of  a  slimy  white  without  any  blackness  in  it. 
It  is  a  sign  of  approaching  death.  When  in  perfect 
health,  his  dung  lies  ro^nd  and  hard,  with  a  fine  white 
on  the  outside,  dark  .within,  and  dries- quickly;  though 
a  seed-bird  seldom  dofigs  so  hard,  unless  he  is  verf 
yiMii^ 

Canary-birds  are  spbject  to  many  diseases,  particu- 
larly imposthuniea,  which  aflfect  the  head,  cause  them 
to  fall  suddenly  from  the  perch,  and  die  in  a  short 
time,  if  npt  speedily  cured.  The  most  approved  me- 
dicine ia  an  ointment  made  of  fresh  butter  and  caponV 
grease  melted  together.  With  this  the  top  of  the 
bird's  head  is  to  be  anointed  for  two  or  three  days, 
and  it  will  dissolve  the  imposthume  :  but  if  the  medi- 
cine has  been  too  long  delayed,  tbeui  after  three  or  four 
times  anunting,  see  whether  the  place  of  his  head  be ' 
soft }  and  if  so,  open  it  gently,  and  let  out  the  matter, 
whidi  will  he  like  the  yolk  of  an  egg ;  when  this  is 
done,  anoint  the  place,  and  the  bird  will  be  cured.  At 
the  same  time  he  must  have  figs  with  bis  other  food^ 
and  In  his  water  a  slice  or  two  of  liquorice,  with  white 
suffar-candv. 

Canary-birds  are  distinguished  by  different  names  at 
different  times  and  ages :  such  as  are  about  three  years 
old  are  called  runts;  those  above  two  are  named  eriffs; 
those  of  the  first  year  under  the  care  of  the  old  ones,, 
are  termed  brancAers  ;  those  that  are  new-flown,  and 
cannot  feed  themselves,  pushers  /  and  those  brought  np 
by  hand,  nestkngs. 

The  Canary-birds  may  be  bred  with  us;  and,  if 
treated  with  proper  care,  they  will  become  as  vigorous 
and  healthful  as  in  the  country  from  whence  they 
have  their  name.  The  cages  in  which  these  birmi 
are  kept  are  to  be  made  either  of  walnut-tree  or  oak, 
with  bars  of  wire ;  because  these,  being  woods  of 
strength,  do  not  require  to  be  used  in  large  pieces.  The 
common  shape  of  cages,  which  is  cylindric,  is  very, 
improper  for  these  birds ;  for  this  allows  little  room  to 
walk,  and  without  that  the  birds  usually  become  melan- 
choly. The  most  propfer  of  all  shapes  is  the  high  and, 
long,  but  narrow.. 

If  these  birds  eat  too  much,  they  grow  over-fat,  lose 
their  shape,  and  their  singing  is  spoiled ;  or  at  least 
they  become  so  idle,  that  they  will  scarce  ever  sing. 
In  this  case  their  victuals  are  to  be  given  them  in  a 
much  smaller  quantity,  and  they  will  bj  this  means  be 
recovered  by  degrees  to  all  their  beauty,  and  will  sing 
as  at  first. 

At  the  time  that  they  are  about  to  build  their  nests, . 
there  roust  be  put  into  their  cages  some  hay,  dried 
thoroughly  in  the  sun  j  with  this  must  be  mixed  some 
moss  dried  in  the  same  manner,  and  some  stag's  hair  y 
and  great  care  is  to  be  takea  of  breeding  the  young, . 
in  the  article  of  food.    As  soon  as  the  voung  birds 
are  eight  days  old,  or  somewhat  more,  and  are  able  to . 
eat  and  pick  up  food  of  themselves,  they  are  to  be 
taken  out  of  the^cage  in-  which  they  were  hatched,  and 
each  put  separately  into  another  cage,  and  hung  up  ia 
a  room  where  it  may  never  have  an  opportunity  of 
hearing  the  voice  of  any  other  bird.    After  they  have 
keen  kept  thus  about  tight  days,  they  are  to  be  ex-- 
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CHuary,  cited  to  sing  l)y  a  bird-pipe ;  but  this  is  not  to  be 
Cuncaile.  blowed  too  much,  or  in  too  shrill  a  manner,  lest  they 
*         sing  themselves  to  death. 

For  the  first  fifteen  days  the  cages  are  to  be  covered 
with  a  black  cloth,  and  for  the  fifteen  days  following 
with  a  green  one.  Five  lessons  in  a  day  from  the  pipe 
are  sufficient  for  these  young  creatures ;  and  they  must 
not  be  disturbed  with  several  sounds  at  the  same  time, 
lest  they  confound  and  puzzle  them  ^  two  lessons  should 
be  given  them  early  in  the  morning,  one  ahont  the 
middle  of  the  day,  and  two  more  at  night. 

The  genius  and  temper  of  the  several  birds  of  this 
kind  are  very  diSei*ent.  The  males  are  almost  always 
melancholy,  and  will  not  sing  unless  they  are  excited 
to  it  by  hearing  others  continually  singing  about  them. 
The  male  bird  of  this  kind  will  often  kill  the  female 
put  to  him  for  breeding ;  and  when  there  are  several 
females  together  with  the  males,  they  will  often  do 
the  same  to  one  another  from  jealousy.  It  is  therefore 
not  easy  to  manage  the  article  of  their  breeding  well 
in  this  particular,  unless  in  this  manner :  let  two  female 
birds  be  put  into  one  cage,  and  when  they  have  lived 
together  some  time,  they  will  have  contracted  a  sort  of 
love  for  one  another,  which  will  not  easily  be  dissolved. 
Put  a  male  bird  into  the  cage  with  these  two,  and 
every  thing  will  go  well ;  their  friendship  will  keep 
them  from  quarrelling  about  his  favours,  and  from 
danger  of  his  mischievous  disposition  ^  for  if  he  attacks 
one  of  them,  in  order  to  kill  her,  the  other  will  imme- 
diately take  her  part  ^  and  after  a  few  of  these  battles, 
the  male  will  find  that  they  are  together  an  over- 
match for  him  at  fighting,  and  will  then  distribute  his 
favours  to  them,  and  there  will  not  fail  of  being  a 
young  breed  or  two,  which  are  to  be  taken  away  from 
their  parents,  and  educated  as  before  directed.  Some 
males  watch  the  time  of  the  females  laying,  and  de- 
-vour  the  eggs  as  fast  as  she  deposits  them  }  and  others 
take  the  young  ones  in  their  beak  as  soon  as  hatched, 
and  crush  them  to  death  against  the  sides  of  the  cage, 
or  some  other  way  destroy  them.  When  a  male  has 
been  known  once  to  have  been  guilty  of  this,  he  is  to 
be  shut  up  in  a  small  cage,  in  the  middle  of  the  large 
one  in  which  the  female  is  breeding  her  young,  and 
thus  he  will  often  comfort  her  with  singing  all  day 
long,  while  she  sits  upon  the  eggs  or  takes  care  of  the 
young  ones ;  and  when  the  time  of  taking  away,  to 
put  them  into  separate  cages,  is  come,  the  male  is  to 
be  let  out,  and  be  will  always  after  this  lire  in  friend- 
jihip  with  the  female. 

If  the  male  become  sick  during  the  time  of  the  fe- 
male*s  sitting  or  bringing  up  her  young,  he  must  be  re- 
moved immediately,  and  only  brought  to  the  side  of 
her  cage  at  certain  times  that  she  may  see  him,  till  he 
is  perfectly  cured  j  and  then  he  is  to  be  shut  up  again 
in  his  cage  in  the  middle. 

Canary-birds  are  various  in  their  notes  j  some  having 
a  sweet  song,  others  a  lowish  note,  others  a  long  song, 
which  is  best,  as  having  the  greatest  variety  of  notes  \ 
but  they  sing  chiefly  either  the  titlark  or  nightingale 
notes.     See  Song  of  Birds. 

C ANCALLE,  a  town  of  France,  in  the  department 
of  I  lie  and  Vilaine,  by  the  sea-side,  where  there  is  a 
road.  Here  the  British  landed  in  1758,  in  their  way 
to  StMaloes,  where  they  burnt  a  great  number  of  ships 
in  the  harbour,  and  then  retired  without  losa.    This 
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town  was  in  their  power ;  but '  ihtj  acted  like  gene-   Cancalle 
reus  enemies,  and  did  no  hurt  to  this  nor  any  other  on         R 
the  coast.     W.  Long.  O.  13.  N.  Lat  48.  41.  Caadahar. 

CANCELIER,  in  falconryi  is  when  a  light  brown  ^ 

hawk,  IB  her  stooping,  turns  two  or  three  times  upon 
the  wing,  to  recover  herself  before  she  seizes. 

C  ANCELLI,  a  term  used  to  denote  lattice  windows, 
or  those  made  of  cross  bars  disposed  latticewise )  it  is 
also  used  for  rails  or  ballusters  inclosing  the  communion- 
table, a  court  of  justice,  or  the  like,  and  for  the  network 
in  the  inside  of  hollow  bones. 

CANCELLING,  in  the  civil  law,  an  act  whereby 
a  person  consents  that  some  former  deed  be  rendered 
null  and  void.  This  is  otherwise  called  rescision.  The 
word  comes  from  the  Latin  cancettare^  to  encompass  or 
pale  a  thing  round.  In  the  proper  sense  of  the  word, 
to  cancel^  is  to  deface  an  obligation,  by  passing  the  pen 
from  top  to  bottom,  or  across  it  ^  which  makes  a  kind 
of  chequer  lattice,  which  the  Latins  call  canceUu 

CANCER,  in  Zoology^  a  genus  of  insects  belonging 
to  the  order  of  insecta  aptera.  This  genus  includes  the 
lobster,  the  crab,  the  prawn,  the  shrimp,  and  the  craw- 
fish.    See  Entomology  Index, 

Cancer,  in  Medicine^  a  roundish,  unequal,  hard,  and 
livid  tumour,  generally  seated  in  the  glandulon?  parts 
of  the  body,  supposed  to  be  so  ealled,  because  it  appears 
at  length  with  turgid  veins  shooting  out  from  it,  so  as 
to  resemble,  as  it  is  thought,  the  figure  of  a  crab-fish, 
or  others  say,  because,  like  that  fish,  where  it  has  once 
got,  it  is  scarce  possible  to  drive  it  away.  See  Medi- 
cine Index. 

Cancer,  in  Astronomy^  one  of  the  twelve  signs,  re- 
presented on  the  globe  in  the  form  of  a  crab,  and  thus 
marked  (as)  in  books.  It  is  the  fourth  constellation 
in  the  starry  zodiac,  and  that  from  which  one  quad- 
rant of  the  ecliptic  takes  its  denomination.  The  rea- 
son generally  assigned  for  its  name  as  well  as  figure,  is 
a  supposed  resemblance  which  the  sun^s  motion  in  this 
sign  bears  to  the  crab-fish.  As  the  latter  walks  back- 
wards, so  the  former,  in  this  part  of  his  course,  be- 
gins to  go  backwards,  or  recede  from  us  )  though  the 
disposition  of  star;:  in  this  sign  is  by  others  supposed  to 
have  given  the  first  hint  to  the  representation  of  a 
crab. 

Tropic  of  Cancer  J  in  Astrondmyj  a  lesser  circle  of 
the  sphere  parallel  to  the  equator,  and  passing  through 
the  beginning  of  the  sign  Cancer. 

CANCHERIZANTE,  or  Cancherizato,  in  the 
Italian  music,  a  term  signifying  a  piece  of  music  that 
begins  at  the  end,  being  the  retrograde  motion  from 
the  end  of  a  song,  &c.  to  the  beginning. ' 

CANCROMA,  or  Boat-bill.  See  Ornithology 
Index. 

CANDAHAR,  a  province  of  Afghanistan,  bounded 
on  the  north  by  the  province  of  Balk  ;  on  the  east,  by 
that  of  Cabul ;  on  the  south,  by  Buchor  and  Sablestan  ; 
and  on  the  west,  by  Sigestan.  There  have  been  bloody 
wars  between  the  Indians  and  Persians  on  account  of  this 
province.  In  1650  it  fell  to  the  Persians,  but  is  now 
independent.     The  inhabitants,  who  are  known  by  the 


name  of  Aghuans^  or  Afghans^  are  chiefly  a  migratory 

\.      The 
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race   of  shepherds. 


country  is  fertile.      See 


Cakdahar,  the  capital  of  the  above  province,'  is 
ceated  on  a  mountain  \   and  being  a  place  of  gre^t 
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fkadater  trade  hM  ft  coQsideraMe  fortress.    The  eactiwns  thai, 

I)  '      travel  from  Persia  and  the  parts  about  the  Caspian  sea 

Caadia.    to  the  East  Indies,  choose  to  pass  through  Caodahar, 

»        because  there  is  no  danger  of  being  robbed  on  this 

road«  and  provisions  are  very  reasonable.    The  religion 

is  Mabometanisoii  but  there  are  many  Banians  and 

Goebres,     £,  Long.  6$*  45*  N.  Lat.  32.  40. 

CANDAULES,  the  last  king  of  Lydia,  of  the  fa* 
mily  of  the  Heraclidse.     See  Lydia, 

CANDELARES,  (from  candela^  a  candle),  the' 
name  of  an  order  in  the  former  editions  of  Linnseos's 
Fragments  of  a  Natural  Method,  consisting  of  these 
three  genera,  rhistophora^  nyssa^  and  mimusops.  They 
ace  removed,  in  the  later  editions,  into  the  order  Ho- 

LOUACES. 

CANDIA,  the  modem  name  of  tlie  island  of  Crete 
(see  Cr£T£).  The  word  is  a  variation  of  Khunda^ 
which  was  originally  the  Arabian  name  of  the  metropo- 
lis only,  hot  in  time  came  to  be  applied  to  the  whole 
island. 

Candia  came  into  the  possession  of  the  Venetians, 
by  purchase,  in  the  yeiir  X194,  as  related  under  the 
article  Crete  \  and  soon  began  to  flourish  under  tjie 
lavrs  of  that  wise  republic.  The  inhabitants,  living 
under  the  protection  of  a  moderate  government,  and 
being  encouraged  by  their  masters,  engaged  in  com- 
merce and  agriculture.  The  Venetian  commandants 
readily  aSbrded  to  those  travellers  who  visited  the  island, 
that  assbtance  which  is  necessary  to  enable  them  to  ex- 
tend and  improve  useful  knowledge.  Belon,  the  natu- 
ralist, is  lavish  in  praise  of  their  good  offices,  and  de- 
scribes, in  an  interesting  manner,  the  flourishing  state 
of  that  part  of  the  island  which  he  visited. 

The  seat  of  government  was  established  at  Candia. 
The  magistrates  and  officers,  who  composed  the  coun- 
cil, resided  there.  The  provisor-general  was  president. 
He  possessed  the  chief  authority ;  and  his  power  ex- 
tended over  the  whole  principality.  It  continued  in 
the  possession  of  the  Venetians  for  five  centuries  and  a 
half.  Cornaro  held  the  chief  command  at  the  time  when 
it  was  threatened  with  a  storm,  on  the  side  of  Constan- 
tinople. The  Turks,  for  the  space  of  a  year,  had  been 
employed  in  preparing  a  vast  armament.  They  de- 
ceived the  Venetian,  by  assuring  him  that  it  was  in- 
tended against  Malta.  In  the  year  1645,  '^^  ^^^ 
midst  of  a  solemn  peace,  they  appeared  unexpectedly 
before  Crete  with  a  fleet  of  400  sail,  having  on  board 
60,000  land  forces,  under  the  command  of  four  pa- 
chas. The  emperor  Ibrahim,  under  whom  this  ex- 
pedition was  -undertaken,  had  no  fair  pretext  to  offer 
in  justification  of  his  enterprise.  He  made  use  of  all 
that  ^rfidy  which  characterizes  the  people  of  the  east, 
to  impose  on  the  Venetian  senate.  He  loaded  their 
ambamdor  with  presents,  directed  his  fleet  to  bear  for 
Cape  Matapaq,  as  if  they  had  been  going  beyond  the 
Archipelago  J  and  cansed  the  governors  of,  Tina  and 
Cerigna  to  be  solemnly  assured  that  the  republic  had 
nothing  to  fear  for  her  possessions.  At  the  very  instant 
when  he  was  making  those  assurances,  his  naval  ar- 
mament entered  the  gulf  of  Canea  \  and,  passing  be? 
tween  that  city  and  St  Theodore,  anchored  at  the 
month  of  Pletania. 

The  Venetians,  not  expecting  this  sudden  attack, 
had  made  no  preparations  to  ropel  it.  The  Turks 
landed  without  opposition.    The  isle  of  St  Theodore 
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is  but  a  league  and  a  half  from  Canea.  It  is  only  Candia. 
three  quarters  of  a  league  in  compass.  The  Venetians 
had  erected  two  forts  there  ^  one  of  which,  standing 
on  the  summit  of  the  highest  eminence,  on  the  coast 
of  that  little  isle,  was  called  Turluru  ;  the  other,  on  a 
lower  situation,  was  named  St  Theodore.  It  was  an 
important  object  to  the  Mussulmans  to  make  them- 
selves mastern  of  that  rock,  which  might  annoy  their 
ships.  They  immediately  attacked  it  with  ardour. 
The  first  of  these  fortresses,  being  destitute  of  soldiers 
and  cannon,  was  taken  without  striking  a  blow.  The 
garrison  of  the  other  consisted  of  no  more  than  60 
mtvkp  They  made  a  gallant  defence,  and  stood  out  till 
the  last  extremity  \  and  when  the  Turks  at  last  pre- 
vailed, their  number  was  diminished  to  ten,  whom  the 
captain-pacha  cruelly  caused  to  be  beheaded. 

£eipg  now  masters  of  that  important  post,  as  well 
as  of  Laamret,  an  elevated  rock,  standing  about  half 
a  league  from  Canea,  the  Turks  invested  the  city  by 
sea  and  land.  General  Cornaro  was  struck,  as  with  a 
thunder-clap,  when  he  learned  the  descent  of  the  ene- 
my. In  the  whole  island  there  were  no  more  than 
a  body  of  3500  infantry,  and  a  small  number  of  ca- 
valry. The  besieged  city  was  defended  only  by  1000 
regular  troops,  and  a  few  citizens,  who  were  able  to 
bear  arms.  He  made  haste  to  give  the  republic  notice  , 
of  his  distress  \  and  posted  himself  off  the  road,  that  he 
might  the  more  readily  succour  the  besieged  city.  He 
threw  a  body  of  250  men  into  the  town  before  the 
lines  of  the  enemy  were  completed.  He  afterwards 
made  several  attempts  to  strengthen  the  besieged  with 
other  reinforcements;  but  in  vain.  The  Turks  had 
advanced  in  bodies  close  to  the  town,  had  carried  a 
half- moon  battery,  which  covered  the  gate  of  Retimo  \ 
and  were  battering  the  walls  night  and  day  with  their 
numerous  artillery.  The  besieged  defended  themselvea 
with  resolute  valour,  and  the  smallest  advantage  which 
the  besiegers  gained  cost  them  dear.  General  Cor- 
naro made  an  attempt  to  arm  the  Greeks,  particularly 
the  Spachlots,  who  boasted  loudly  of  their  valour.  He 
formed  a  battalion  of  these.  But  the  sera  of  their  va- 
lour was  long  past.  When  they  beheld  the  enemy,  and 
heard  the  thunder  of  the  cannon,  they  took  to  flight  \ 
not  one  of  them  would  stand  fire. 

When  the  senate  of  Venice  were  deliberating  on  the 
means  to  be  used  for  relieving  Canea,  and  endeavour- 
ing to  equip  a  fleet,  the  l^lahometan  generals  were 
sacrificing  the  lives  of  their  soldiers  to  bring  their  en- 
terprise to  a  glorious  termination.  In  different  en- 
gagements they  had  already  lost  20,000  warriors  \  but, 
descending  into  the  ditches,  they  had  undermined  the 
walls,  and  blown  up  the  most  impregnable  forts  with 
explosions  of  powder.  Tbeysprung  one  of  those  mines 
beneath  the  bastion  of  St  Demetri*.  It  overturned  a 
considerable  part  of  the  wall,  which  crnshed  all  the 
defenders  of  the  bastion.  That  instant  the  besiegers 
sprung  up  with  their  sabres  in  their  hands,  and  taking 
advantage  of  the  general  consternation  of  the  besieged 
on  that  quarter,  made  themselves  masters  of  the  post. 
The  besieged,  recovering  from  their  terror,  attacked 
them  with  unequalled  intrepidity.  About  400  men  as- 
tailed  2000  Turks  already  firmly  posted  on  the  wall, 
and  pressed  upon  them  with  such  obstinate  and  daunt- 
less valour,  that  they  killed  a  great  number,  and  drove 
the  rest  down  into  the  ditch.    In  this  extremity,  every 
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Cftndia.  perBOD  in  the  city  wts  in 'anas.  The  Gieek  monks 
took  op  muskotB ;  and  the  women,  forgetting  the  deli- 
cacy of  their  sex,  appeared  on  the  walls  among  the  de« 
fenderSy  either  supplying  the  men  with  ammonttion  and 
arms,  or  fighting  themselyes  }  and  several  of  those  dar« 
ingberoines  lost  their  lives. 

xor  50  days  the  city  held  oat  against  all  the  forces 
of  the  Turks.  If,  even  at  the  end  of  that  time,  the 
Venetians  had  sent  a  naval  armament  to  its  relief,  the 
kingdom  of  Candia  might  have  been  saved.  Doubtless, 
they  were  not  ignorant  of  this  well-known  fact.  The 
noith  wind  blows  straight  into  the  harbonr  of  Canea* 
When  it  blows  a  little  briskly,  the  sea  rages.  It  is 
then  impossible  for  anv  squadron  of  ships,  however 
numerous,  to  form  in  hue  of  battle  in  the  harbour,  and 
to  meet  as  enemy.  If  the  Venetians  had  set  out  from 
Cerigo  with  a  toir  wind,  they  might  have  reached 
Canea  in  five  hours,  and  might  have  entered  the  bar- 
hour  with  full  sails  without  being  exposed  to  one 
canfiOD-shot  ^  while  none  of  the  Turkish  ships  would 
have  dared  to  appear  before  them  ^  or  If  they  had  ven- 
tured, must  have  been  driven  back  on  the  shore,  and 
dashed  in  pieces  amonff  the  rocks.  But,  instead  of  thus 
taking  advantage  of  the  natural  circumstances  of  the 
place,  they  sent  a  few  galleys,  which,  not  daring  to 
double  Cape  Spada,  coasted  along  the  southern  shore 
of  the  island,  and  bailed  of  accomplishing  the  design  of 
their  expedition. 

At  last,  the  Cancans,  despairing  of  relief  from  Ve- 
nice, seeing  three  breaches  made  in  their  walls,  through 
which  the  infidels  night  easily  advance  upon  them, 
exhausted  with  fatigue,  and  covered  with  wounds,  and 
induced  to  the  number  of  500  men,  who  were  obliged 
to  scatter  themselves  round  the  walls,  which  were  half 
a  league  in  extent,  and  undermined  in  all  quarters, 
demanded  a  parley,  and  offered  to  capitulate.  They 
obtained  very  honourable  conditions ;  and  after  a  glo- 
rious defence  of  two  months,  which  cost  the  Turks 
AOfOOO  men,  marched  out  of  the  city  with  the  honours 
of  war.  Those  citizens  who  did  not  choose  to  con- 
tinue in  the  city  were  permitted  to  remove }  and  the 
Ottomans,  contrary  to  their  usual  practice,  faithfully 
observed  their  stipulations. 

The  Venetians,  after  the  loss  of  Canea,  retired  to 
Betimo.  The  captain-piicba  laid  siege  to  the  citadel 
of  the  Snde,  situated  in  the  entrance  of  the  bay,  on  a 
high  rock,  of  about  a  quarter  of  a  league  in  circun- 
ference.  He  raised  earthen  batteries,  and  made  an  in- 
eflPectual  attempt  to  level  the  ramparts.  At  last,  de- 
spairing of  taking  it  by  assault,  he  left  some  forces  to 
block  it  op  from  all  communication,  and  advanced 
towards  Retime.  That  city,  being  unwalled,  was  de- 
fended 1^  a  citadel,  standing  on  an  eminence  which 
overlooks  the  harbour.  General  Cornaro  had  retired 
thttbsr.  At  the  approach  of  the  enemy,  he  advanced 
from  the  city,  and  watted  for  them  in  the  open  field. 
In  the  action,  inattentive  to  his  own  safety,  he  en- 
couraged the  soldiers,  by  fighting  in  the  ranks.  A 
glorious  death  was  the  reward  of  his  valour  j  but  his 
rail  determined  the  fate  of  Retime. 

The  Turks  having  landed  additional  forces  en  the 
island,  they  introdoced  the  plague,  which  was  almost 
a  constant  attendant  on  their  armies.  This  dreadful 
pest  rapidly  advanced,  and,  like  a  devouring  fire,  wast- 
ing all  heme  it,  destroyed,  most  part  of  the  inhabt* 
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tanU.  The  rest,  flying  in  terror  Mm  i^JuvmB,  cmwH.. 
escaped  into  the  Venetian  temtones,  and  the  island  <■■■  y  ■ 
was  left  almost  desolate. 

The  siege  of  the  capital  commenced  in  1646,  and 
was  protracted  much  longer  than  that  of  Troy.  Till 
the  year  2648,  the  Turks  scarce  gained  any  advan- 
tages before  that  city.  Tbey  were  often  routed  by  the 
Venetians,  and  sometimes  compelled  to  retire  to  Re- 
time. At  that  period  Ibrahim  was  solemnly  deposed, 
and  his  eldest  son,  at  the  kge  of  nine  yeaiB,  was  raised 
to  the  throne,  under  the  name  of  Mahomet  IV.  Not 
satisfied  with  confining  the  sultan  to  the  horrors  and 
obscurity  of  a  dungeon,  the  partizans  of  his  son  stran- 
gled him  on  the  xpth  of  August,  in  the  same  year. 
That  youuff  prince,  who  mounted  the  throne  by  the 
death  of  his  fiither,  was  afterwards  expelled  from  it^ 
and  condemned  to  pass  the  remamder  of  his  life  in  con- 
finement. 

In  the  year  1649,  Ussein  Pacha,  who  bloduuled 
Candia,  receiving  no  supplies  from  the  Porte,  was 
compelled  to  raise  the  siege,  and  retreat  to  Canea. 
The  Venetians  were  then  on  the  sea  with  a  strong  squa- 
dron. They  atUcked  the  Turkish  fleet  in  the  bay  of 
Smyrna,  burnt  12  of  their  ships  and  two  gall^rsi  and 
killed  6000  of  their  men.  Some  time  afM*,  the  Bfa- 
hometans  having  found  means  to  land  an  army  on  Cai^- 
dia,  renewed  the  siege  of  the  city  with  great  vigour, 
and  made  themselves  masters  of  an  advanced  fort  that 
was  very  troublesome  to  the  besieged  i  which  obliged 
them  to  blow  it  up. 

From  the  year  X650  till  1658,  the  Venetians,  con- 
tinuing masters  of  the  sea,  intercepted  the  Ottomans 
every  year  in  the  straits  of  the  Dardanelles,  and  fought 
them  in  four  naval  engagements ;  in  which  they  de- 
feated their  numerous  fleets,  sunk  a  number  of  their 
caravels,  took  others,  and  extended  the  terror  of  their 
arms  even  to  the  walls  of  Constantinople.  That  capi- 
tal became  a  scene  of  tumult  and  disorder.  The  Grand 
Siguier,  alarmed,  and  trembling  for  his  safety,  left  the 
city  with  precipitation. 

Such  glorious  euccess  revived  the  hopes  of  the  Ve- 
netians, and  depressed  the  courage  of  the  Turks.  They 
converted  the  siege  of  Candia  into  a  blockade,  and 
snffeo^d  considerable  losses.  The  sultan,  in  order  to 
exclude  the  Venetian  fleet  from  the  Dardanelles,  and 
to  open  to  his  own  navy  a  free  and  safe  passage,  caused 
two  fortresses  to  be  built  at  the  entrance  of  ue  struts. 
He  gave  orders  to  the  pacha  of  Canea  to  appear  again 
before  the  walls  of  Candia,  and  to  make  every  possible 
effort  to  gain  the  city.  In  the  mean  time,  the  repub- 
lic of  Venice,  to  improve  the  advantages  which  they 
had  gained,  made  several  attempts  on  Canea.  In  1660, 
that  citv  was  about  to  surrender  to  their  arms,  when 
the  pacha  of  Rhodes,  hastening  to  its  relief,  reinforced 
the  defenders  with  a  body  of  aooo  men.  He  happily 
doubled  the  extremity  of  Cape  Melee,  though  within 
sight  of  the  Venetian  fleet,  which  was  becalmed  off 
Cape  Spada,  and  oould  not  advance  one  fiithom  to 
oppose  an  enemy  considerably  weaker  than  them- 
selves. 

Kiopmli,  son  and  soccesaer  to  the  vizier  of  that  name, 
Irho  had  long  been  the  support  of  the  Ottoman  em- 
pire, knowing  that  the  murmurs  of  the  people  against 
the  long  cootinnance  of  the  siege  of  Candia  were 
nmag  to  a  height,  and  fearing  a  general  revolt,  which 
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tiadiA.  wottl4  V%  fiUal  U  himself  luid  bis  ii^t«r»sel  out  from  violent  coM 
Byiaiitii^  about  tbo  e^il  of  Ui«  year  1666  9X  ih» 
head  of  a  formidable  army.  Ilavjog  escaped  tbe  Ye- 
netian  fleets  which  waa  lying  off  Caaea  ytlih  a  vWvf  to 
tntcMTcepl  him*  he  landed  at  Palio  CaHro^  and  formed 
hU  lines  arouod  Caudia.^  Under  hie  contnand  were 
four  pathas,  and  the  ilc^wer  of  the  Ottoman  (broes. 
Those  troopf,  belog  encouraged  by  the  pcesence  and 
the  prooki^es  of  their  chiefs,  and  supported  by  a  great 
qoantity  of  artillery, , performed  prodigies  of  valour* 
All  the  exterior  forts  were  destroyed.  Nothing  now 
remained  to  the  besieged  but  the  bare  line  of  the  walls, 
unprotected  by  fortresses  i  and  these  being  battered  by 
an  incessant  discharge  of  artillery,  soon  gave  way  on 
all  quarters.  Still,  however,  what  posterity  may  per« 
baps  regard  as  incredible,  the  Candians  held  ost  three 
yoirs  against  all  the  forqe  of  the  Ottoman  empire* 
At  last  they  were  going  to  capitulate,  when  the  hope 
of  assistance  from  France  re-animated  their  valour,  and 
rendered  them  invincible.  The  expected  succours  ar- 
rived on  the  26th  of  June  1669.  They  were  conduct- 
ed by  the  duke  of  Noailles.  Under  his  command 
were  a  great  number  of  French  noblemen,  who  came 
to  make  trial  of  their  skill  in  arms  against  the 
Turks. 

Next  day  after  their  arrival,  the  ardour  of  the  French 
prompted  them  to  make  a  general  sally.     The  duke 
of  Beaufort,  admiral  of  France,  assumed  the  command 
of  the  forlorn   hope.      He  was  the  first  to  advance 
against  the  Mussulmans,  and  was  followed  by  a  nume- 
rous body  of  infantry  and  cavalry.     They  advanced 
furiously  ojion  the  enemy,  attackrd  tliem  withifi  their 
trenches,  forced  the  trenches,   and.  would  have  com- 
pelled them  to  abandon  their  Itoes  and  artillery,  had 
not  an  unforeseen  accident  damped  their  courage.     In 
the  midst  of  the  engagement  a  magazine  of  powder 
was  set  on  6re  ^  the  foremost  of  the  combatants  lost 
their  lives  \  the  French  ranks  .were  broken  \  several  of 
their  leaders,  among  whom  was  the  duke  of  Beaufort, 
disappeared  for  ever ;    the  soldiers  fled  in  disorder  \ 
and  the  duke  of  Noailles,  with  di£Bculty,  effected  a  re- 
treat within  the  walls  of  Candia.     The  French  accused 
the  Italians  of  having  betrayed  them  \  and  on  that  pre- 
text prepared  to  set  off  sooner  than  the  time  agreed 
upon.     No  intreaties  of  the  commandant  could  prevail 
with  them  to  delay  their  departure ;  so  tbey  re-em- 
barked.   Their  departure  determined  the  fate  of  the 
city*     There  were  now  no  more  than  five  hundred  meo 
to  defend  it*     Morosini  capitulated  with  Kiopruli,  to 
whom  he  surrendered  the  kingdom  of  Crete,  excepting 
only  the  Snde,  Grabosa,  and  Spina-Longua.   The  grand- 
vizier  made  his  entrance  into  Candia  on  the  4'th  of 
October  1670,  and  staid  eight  months  in  that  city,  ia- 
speoting  the  reparation  of  its  walls  and  fortresses. 

The  three  fortresses  left  in  the  hands  of  the  Vene« 
tians  by  the  treaty  of  capitulation  remained  long  after 
in  their  possession.  At  last  they  were  all  taken,  one 
after  another.  In  short,  after  a  war  of  30  years  con- 
tinnaace,  sn  the  course  of  which  more  than  200,000 
men  fell  in  the  island,  and  it  was  deluged  with  streams 
of  Chrislian  and  Mahometan  blood,  Candia  was  en- 
tirely subdued  by  the  Turks,  in  whose  bands  it  still 
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summer  the  atmospbcfa  is  eoolediby  breeaaa  fram 
sea.  Winter  properly  begins  here'walh  Deoeatber  And- 
ends  with  January ;  and  during  tfcal  fAsnot  poaod'soow 
never  falls  on  the  lower  gronnda,  jnd  the  surf^ne  of 
the  water  is  rarely  frozen  over.  Most  froqaeatly  thtf 
weather  is  as  fine  then  as  tt  is  iu  Britain  at  tbe  begin- 
ning of  June*  These  two  months  Jiave  reoesveil  the 
name  of  winter^  hecanse  in  tliea»  thene  is  a.  eopioos  fall 
of  rain,  the  sky  is  obscured  with  oloada,  and  cbck  norib 
wmds  blow  violently ;  but  the  raim  aire  £Mvomabla  4u 
agriculture,  the  winds  chase  the  clouds  tosrarda  \hm 
summits  of  the  mountains^  where  a>  rapasitory  is  form^ 
ed  for  those  waters  which  are  to  fertiliza  thn  fields  y 
and  the  inhabitants  of  the  plain  su&rao.inconveuienoa 
from  these  tranrient  blaste.  lo  the  month  iif  Febwary^ 
the  ground  is  ovmpread  with  flovem^nd  risiwg  crops. 
The  rest  of  the  year  is  almost  one  eoatinued  fine  day« 
The  inhabitants  of  Crete  never  experience  anV'of  thoea 
mortifying  returns  of  piercing  cold,  which  an  so  fra«> 
quently  felt  in  Britain  and  even  More  eoutbecR.obai« 
tries  \  and  which,  socoeeding  suddenly  after  the  che* 
rishing  heats  of  spring,  nip  the  bioosonii^  iawars,  »i^ 
ther  the  open  buds,  4iestroy  half  the  fraita  of  flie  year, 
and  are  fatal  to  delicate  constitutions.  The'  sky  is  aU. 
ways  unclouded  and  serene ;  the  winds  are  mild  and 
refreshing  breezes.  The  radiant  son  proceeds  in  smil- 
ing majesty  along  the  azure  vault,  and  ripens  the  fruiti* 
on  the  lofty  mountains,  the. rising  hills,  and  the  plains. 
The  flights  are  no  less  beautiful }  their  coolness  is  ^- 
licious.  The  atnuyphere  not  being  overloaded  witk 
vapours,  the  sky  unfolds  to  the  oWrver's  view  a  cooat* 
less  profusion  of  stars  ^  those  numensus  stare  sparkle 
with  the  most  vivid  rays,  and  strew  the  azure  vault  ik' 
which  they  appear  fixed,  with  gold,  with  diansands^ 
and  with  rubies*  Nothing  can  be  more  magnifioent 
than  this  fright,.and  the  Cretans  enjoy  it  for  six  uiOBtlit 
in  the  year. 

To  the  charms  of  the  climate  other  advantages  are 
joined  which  augment  thetr  value :  There  are  ocaroe 
any  morasses  in  the  island  ;  the  watery  here  are  never 
in  a  state  of  stagnation  \  they  flow  in  nnmberiesa 
streams  from  the  tops  of  the  mountains,  and  fans  here 
and  there  large  fountains  or  small  rivers  that  empty 
themselves  into  the  sea  j  the  elevated  situation  of  their 
springs  causes  them  to  dash  down  with  such  rapidity, 
that  they  never  lose  themselves  in  pools  or  lakes  ^  eon* 
sequently  insects  cannot  deposit  4heir  aggs  upon  theoi, 
as  they  would  be  immediately  hurried  down  into  the 
sea  \  and  Crate  is  not  tnlesled  like  Egypt  vritk  tboea 
clouds  of  insects  which  swarm  in  the  honsesi  and  wbosa 
sting  is  insufferably  painful  \  nor  is  tbe  atfuoepbere  here 
loaded  with  those  noxious  vapours  s^hich  rise  fiMm 
marshy  grounds* 

The  mountains  aifd- hills  are  bvarapread  with  vatioea 
kinds  of  thyme,  savonry,  wild  thyme,  and  with  a  nsoW 
tilude  of  odoriferooB  and  balsamic  pkenta  y  4he  rivoleia 
which  flow  down  the  valleys  are  overiMing  wttk  asyn- 
ties,  laurel,  and  roses;  clomps  of  orange,  ckroeff and 
almond  trees,  are  plenlifally  eeattered  uvov'tke  fields  f 
the  gardens  are  adorned  wiHi>tflft%of  Arabian  jasmine. 
In  spring,  they  are  beotrewed  ^rilh  hods  of  Vioku ; 


Of  the  climate  of  Candia  travellers  speak  with  rap^ 

tare.    The  heat  is  never  excessive  $  and  in  the  plaiiM 
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some  extensive  plains  are  arrayed  i»4afivon  >  tlie«avi* 
ties  of  the  rooks  are  firtnged'^hawaot tmellieir^^^*^ 
In  a  word,  from  the  hiU»i  the  vales,  and  the 
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CAa4i«.  pbuMi  on  M  hMidti  there  arise  cloodi  of  exqaitite  per- 
fumes, which  embalip  the  auti  and  render  it  a  laxury 
to  breathe  it. 

As  to  the  inhahltantSf  the  Mahometan  men  are  ge- 
neral! j  from  five  feet  and  a  half  to  six  feet  talU  Thej 
bear  a  strong  resemblance  to  ancient  statues ;  and  it 
mutt  have  been  after  such  models  that  the  ancient  ar- 
tists wrought.  The  women  also  are  generalij  beautt- 
ful.  Their  dress  does  not  restrain  the  growth  of  any 
part  of  their  bodies,  and  their  shape  therefore  assumes 
those  admirable  proportions  with  which  the  hand  of 
the  Creator  has  graced  his  fairest  workmanship  on 
earth.  Tbej  are  not  ail  handsome  or  charming  j  but 
some  of  them  are  beautiful,  particularly  the  Turkish 
ladies.  In  general,  the  Cretan  women  have  a  rising 
throat,  a  neck  gracefully  rounded,  black  eyes  sparkling 
with  animation,  a  small  month,  a  fine  nose,  and  cheeks 
delicately  coloured  with  the  fresh  vermilion  of  health. 
But  the  oval  of  their  form  is  different  from  that  of 
Europeans,  and  the  character  of  their  beauty  is  peco- 
Kar  to  their  own  nation. 

The  quadrupeds  belonging  to  the  island  are  not  of 
a  ferocious  temper.  There  are  no  lions,  tigers,  bears, 
wolves,  foxes,  or  indeed  any  dangerous  animal  here. 
"Wild  goats  are  the  only  inhabitants  of  the  forests  that 
overspread  the  lofty  mountains }  and  these  have  no- 
thing to  fear  bnt  the  ball  of  the  hunter :  hares  inhabit 
the  hills  and  the  jilain  ;  sheep  graze  in  security  on  the 
ihyme  and  the  heath ;  they  are  folded  every  night,  and 
the  shepherd  sleeps  soundly  without  being  disturbed 
with  the  fear  that  wild  animals  may  invade  and  ravage 
his  folds. 

The  Cretans  are  very  happy  in  not  being  exposed 
to  the  troDblesome  bite  of  noxious  insects,  the  poison 
of  serpents,  or  the  rapacity  of  the  wild  beasts  of  the 
desert.  The  aneients  believed  that  the  island  enjoyed 
these  singular  advantages,  on  account  of  its  having 
been  the  birth-place  of  Jupiter.  **  The  Cretans  (says 
Alien)  celebrate  in  their  songs  the  beneficence  of  Ju- 
piter, and  the  favour  which  he  conferred  on  their 
inland,  which  was  tlie  place  of  his  birth  and  education, 
by  freeing  it  from  every  noxioos  animal,  and  even 
x«ndering  it  unfit  for  nourishing  those  noxious  ani- 
mals that  are  introduced  into  it  from  foreign  coun- 
tries.^^ 

Dittany  holds  the  first  rank  among  the  medicinal 
plants  which  are  produced  in  Crete.  The  praises  be- 
stowed on  the  virtues  of  this  plant  by  the  ancients  are 
altogether  extravagant ;  yet  we  perhaps  treat  the  me- 
dicinal virtues  of  this  plant  witli  too  much  contempt. 
Its  leaf  is  very  balsamic,  and  its  flower  diffuses  around 
it  a  delicious  odour.  At  present  the  inhabitants  of 
the  island  apply  it  with  success  on  various  occasions. 
The  leaf,  when  dried  and  taken  in  an  infusion  with  a 
little  sugar*  makes  a  very  pleasant  drink,  of  a  finer  fla- 
vour than  tea.  It  is  there  an  immediate  cure  for  a 
weak  stomach,  and  enables  it  to-  recover  its  tone  after 
a  bad  digestion. 

Diseases <  are  very  rare  in  a  country  whose  atmos- 
.phere  is  exceedingly  pore }  and  in  Candia,  epidemical 
diseases  are  unknown.  Fevers  prevail  here  iu  sunmrr, 
but  are  not  dangeroos  j  and  the  plague  would  be  wholly 
^mkaowo,' had  not  the  Turks  destroyed  the  lazarets 
that  were  established  by  the  Venetians,  for  strangers  to 
da  ^oarantin^  in.    Since  the  period  when  these  were 
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demoUshedi  it  is  oeeasiottally  iotrodocrd  by  sbrps  from  Canaf*. 
Smyrna  and  Constantinople.  At  no  precautions  are 
taken  against  it,  it  gains  ground,  and  spreads  over  the 
island  from  one  province  to  another^  and  as  the  colds 
and  heats  are  never  intemperate,  it  somotimea  cooti- 
ones  its  ravages  for  six  months  at  a  time. 

This  fine  conotry  is  infeated  with  a  disease  somewhat 
less  dangerous  than  the  plague,  bnt  whose  syosptome 
are  somewhat  more  hideoos  ;  that  disease  is  the  leprosy. 
In  ancient  times,  Syria  was  the  focus  in  whsch  it  raged 
with  roost  fury :   and  from  Syria  it  was  carried  into 
several  of  the  islands  of  the  Archipelago.    It  is  infec- 
tious, and  is  instantaneously  commonicated   by  con* 
tact.     The  victims  who  are  attacked  by  it,  are  driven 
from  society,  and  confined  to  little  rumous  houses  on 
the  highway.     They  are  strictly  forbidden  to  leave 
these  miserable  dwellings,  or  hold  intercourse  with  any 
person.      Those  poor  wretches  have  generally  beside 
their  hots  a  small  garden  producing  poise,  and  feeding 
poultry  I  and  with  that  support,  and  what  they  obtain 
from  passengers,  they  find  means  to  drag  out  a  painful 
life  in  circumstances  of  shocking  bodily  distress.  Their 
bloated  skin  is  covered  with  a  scaly  crust,  speckled  with 
red  and  white  spots :  which  afllict  them  with  intoleiw 
able  itcbings.     A  hoarse  and  tremulous  voice  issues 
from  the  bottom  of  their  breasts.     Their  words  are 
scarce  articulated  ;  because  their  distemper  inwardly 
preys   upon   the  organs  of  speech.      These   frightful 
spectres  gradually  lose  the  use  of  their  limbs.     They 
continue  to  breathe  till  such  time  as  the  whole  nmss  of 
their  blood  is  corrupted,  and  their  bodies  entirely  in  a 
state  of  putrefaction :    The  rich  are  not  attacked  by 
this  distemper:  it  confines  itself  to  the  poor,  chiefly 
to  the  Greeks.    But  those  Greeks  observe  strictly  their 
four  lents ;  and  eat  nothing  during  that  time  but  salt 
fish,  botargo  salted  and  smoked,  pickled  olives,  and 
cheese.     They  drink  plentifully  of  the  hot  and  muddy 
wines  of  the  island.     The  natural  tendency  of  such  a 
regimen  roust   be,   to  fire  the   blood,   to  tJiicken  the 
fluid  part  of  it,  and  thus  at  length  to  bring  oa  a  le- 
prosy. 

Candia  is  at  present  governed  by  three  pachas,  who 
reside  respectively  at  Candia,  Canea,  and  Retimo. 
The  first,  who  is  always  a  pacha  of  three  tails,  may 
be  considered  as  viceroy  of  the  island.  He  enjoys 
more  extensive  powers  than  the  others.  To  him  the 
inspection  of  the  forts  and  arsenals  is  intrusted.  He 
nominates  to  such  military  employments  as  fall  vacant, 
as  well  as  to  the  governments  of  the  Sude,  Grabusa, 
Spina  Longoa,  and  Gira-petra.  I1ie  governors  of  these 
forts  are  denominated  beys.  Each  of  them  has  a  con- 
stable and  three  general  oflicers  under  him  \  one  of 
whom  is  commander  of  the  artillery,  another  of  the 
cavalry,  and  the  third  of  the  janissaries. 

The  council  of  the  pacha  consists  of  a  kyaia,  who  is 
the  channel  through  which  all  orders  are  issued,  and 
all  favours  bestowed ;  an  aga  of  the  janissaries,  colonel- 
general  of  ttie  troops,  who  has  the  chief  care  of  the 
regulation  of  the  police  ;  two  topigi  bacbi  ^  a  defter- 
dar,  who  is  treasurer-general  for  the  'imperial  reve- 
nues 'f  a  keeper  of  the  imperial  treasury  ^and  the  chief 
officers  of  the  army. .  This  government  is  entirely  mi- 
litary, and  the  power  of  the  pacha  serasquier  is  abso- 
lute. The  justice  of  his  sentences  is  never  called  in 
ooestjoo  I  they  are  instantly  carriedjnto  execution. 

The 
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TiMDMphirf.lUiMrare^lttnMifti,  who  ii  the  re* 
Ifgiow  )mtkd^  «od  thft  cadL  The  first  interprett  tboM 
h»»  ffhieh  mard  the  divition  ef  tlie  patrimooy  «moog 
the  childrm  of  a  firaiily^  snccembDs,  and  marriages,-— 
in  a  word^  all  Ihat  ate  eontaiaed  in  the  Koran }  and 
he  also  decides  on  every  thing  that  relates  to  the  cere* 
SMaies  of  the  Mnssnlaaa  vel%ion.  The  cadi  cannot 
ffonoMBce  sentcooe  on  afikirs  connected  with  these 
lsws«  irithoat  first  taking  the  opinion  of  the  mofti  in 
svriting,  which  is  aaawd  Faitfm*  It  is  his  bnsiness  to 
receive  the  declarations,  complaints,  and  donatiodis  of 
private  persons  ^  and  to  decide  on  soch  differences  as 
arise  among  them.  The  pacha  is  obliged  to  consult 
those  jedges  when  he  puts  a  Turk  legally  to  death  \  bnt 
the  paclia,  who  is  dignified  with  three  tails,  sets  him- 
self above  all  laws,  condemns  to  death,  and  sees  his 
sentence  executed,  of  his  own  proper  authority.  All 
the  mosques  have  their  itam,  a  kind  of  curate,  whose 
doty  is  to  perform  the  service.  There  are  schoolmas« 
ters  in  the  different  quarters  of  the  city.  These  per- 
eoas  are  much  respected  in  Turkey,  and  are  honoured 
with  the  title  of  ejftndL 

The  garrison  of  Caodia  consists  of  46  companies, 
composing  a  military  force  of  about  ten  thoosaod  men. 
All  these  fi>rces  do  not  reside  constantly  in  the  city, 
hut  they  may  be  mustered  in  a  very  short  time.  They 
ate  all  rcgnhirly  paid  every  three  months,  excepting 
the  janissaries,  none  of  whom  but  the  officers  receive 
pay.  The  different  gradations  of  this  military  body  do 
sot  depead  on  the  pacha.  The  council  of  each  com- 
pany, consisting  of  veterans,  and  of  officers  in  actual 
service,  has  the  power  of  naming  to  them.  A  person 
eaa  occupy  the  same  post  for  no  longer  than  two 
years  \  but  the  post  of  sorbagt\  or  captain,  which  is 
porchased  at  Constantinople,  is  held  for  life.  The 
owfffa,  or  cook,  is  also  continued  in  his  employment  as 
long  as  the  company  to  which  he  belongs  is  satisfied 
with  him.  Each  company  has  its  almoner,  denomina- 
ted tmamm 

The  garrisons  of  Canea  and  Retimo,  formed  on  a  st- 
milar  plan,  are  much  less  numerous.  The  first  consists 
of  about  3000  men,  the  other  of  500 ;  but  as  all  the 
male  children  of  the  Turks  are  enrolled  among  the  ja- 
nisssrirs  as  soon  as  bom,  the  number  of  these  troops 
might  be  greatly  augmented  in  time  of  war :  but,  to 
say  the  troth,  they  are  far  from  formidable.  Most  of 
them  have  never  seen  fire,  nor  are  they  ever  exercised 
in  military  evolutions. 

The  pachas  of  Canea  and  Retimo  are  00  less  abso- 
lute, within  the  bounds  of  their  respective  provinces, 
than  the  pacha  of  Candia.  They  enjoy  the  same  pri- 
vileges with  him,  and  their  council  consists  of  the  same 
officers.  These  governors  chief  object  is  to  get  rich 
as  speedily  as  possible ;  and  in  order  to  actfomplish  that 
ead,  they  practise  all  the  arts  and  cruelties  of  oppres- 
sion, to  squeeze  money  from  the  Greeks.  In  truth, 
those  poor  wretches  run  to  meet  the  chains  with  which 
they  are  loaded.  Envy,  which  always  preys  upon  them, 
continually  prompts  them  to  take  up  arms.  If  some 
one  among  them  happen  to  enjoy  a  decent  fortune, 
the  rest  assidooosly  seek  some  pretence  for  accusing 
him  before  tlie  pacha,  who  takes  advantage  of  these  dis- 
sensions, to  seize  the  property  of  both  the  parties.  It  is 
by  DO  roemna  astonishing,  that  under  so  barbarous  a  go- 
vemmenty  the  nnmber  of  the  Gteeka  is  daily  dimioished* 
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There  are  seareely 
10  the  island,  65,000  of  whom  pay 
the  carach. 

'  The  Turks  harve  not  possessed  the 
island  for  more  than  lao  years )  yet 
as  th^  are  not  exposed  to  the  same 
Impression,  they  have  SDOltiplied  in  it, 
and  raised  themselwn  upon  the  ruin 
of  the  ancient  iahabitanU.  TMr 
number  amounts  to 

The  Jews,  of  whom  there*  are  not 
many  in  the  island,  amount  only  to 


150,000  GfireAs   csaaw. 


100,000  Turkvi^ 


100 


■Mi 


Total  is  350t200  souls. 

This  fertile  country  is  in  want  of  nothing  but  indus- 
trious husbandmen,  secure  of  enjoyiog  tbe  £rui^  of  their 
labours.  It  might  maiataia  four  tunes  its  present  ongi- 
ber  of  inhabitants.  ., 

Antiquity  has  celebrated  the  island  of  Crete  as  coq- 
taining  100  populous  cities  ^  and  the  industry  of  geo- 

Saphers  has  preserved  their  names  and  satoationfl. 
anjr  of  these  cities  contained  no  fewer  than  30,000 
inhabitants  }  and  by  reckoning  them,  on  an  average,  at 
6000  each,  we  shall  in  all  probability  be  rather  within 
than  beyond  the  truth.  This  calculation  gives  for  100 
cities  600,000 

By  allowing  the  same  number  as  inhabi- 
tants of  the  towns,  villages,  and  all  the  rest 
of  the  island,  600,000 


the  whole  number  of  the  inhabitants  of  an- 
cient Crete  will  amount  to  i, 100,000 

This  number  cannot  be  exaggerated.  When  Can- 
dia was  in  the  hands  of  the  Venetians,  it  was  reckon- 
ed to  contain  nine  hundred  fourscore  and  sixteen  vil- 
iam. 

It  appears,  therefore,  that  when  the  island  of  Crete 
enjoyed  the  blessing  of  liberty,  it  maintmned  to  the 
number  of  849,800  more  inhabitants  than  it  does  at 
present.  But  since  those  happier  times,  she  has  been 
deprived  of  her  laws  by  the  tyranny  of  the  Romans  ^ 
has  groaned  under  the  destructive  sway  of  the  monarchs 
of  the  lower  empire  ;  has  been  exposed  for  a  period  of 
1 10  years  to  the  ravages  of  the  Arabians }  has  next 
passed  under  the  dominion  of  the  Venetians ;  and  has 
at  last  been  subjected  to  the  despotism  of  the  Turks, 
who  have  produced  a  dreadful  depopolation  in  all  the 
countries  which  have  been  subdnni  by  their  arms. 

The  Turks  allow  the  Greeks  the  free  exercise  of 
their  religion,  but  forbid  them  to  repair  their  churches 
or  monasteries ;  and  accordingly  they  cannot  obtain 
permission  to  repair  their  places  of  «f  orship,  or  religious  - 
bouses,  but  by  the  powerful  inflnence  of  gold.  From 
this  article  the  pachas  derive  very  coasidsrable  sums. 
They  have  1 2  bisliops  as  formerly,  the  first  of  whom 
assumes  the  title  of  archbishop  of  Oortynia.  He  it- 
sides  at  Candia ;  in  which  city  the  metropolitan  cfaoreh 
of  the  island  stanes.  He  is  appointed  by  the  patriarch 
of  Constantinople ;  and  has  the  right  of  nominating  to 
all  the  otiier  bishoprics  of  the  island '$  the'mlmeff  of 
which  are,  Gortynia,  Cnossou,  Mirabella,  Hyera,  Gi- 
ra-petra,  Arcadia,  Cherronese,  Lamhis,  Milopotamo, 
Retimo,  Canea,  Cisamo.  Thcve  bishopries  are  tieaiiy 
the  same  as  voder  the  reign  of  the  Greek  esApererst 
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i^  The  patriarcb  wetrr  »  triple  tiara,  wrStef  bis  signature 
<J  in  red  ink,  and  aoswf  rt  for  all  the  debts  of  die  clergy. 
To  enable  bim  to  fi^fil  his  engagements,  be  la^a  im- 
positions on  the  rest  of  the  biahopK,  and  partknlarly  on 
the  monasteries,  from  which  he  draws  very  handsome 
contributions.  He  is  considered  as  the  head  of  tho 
Greeks,  whom  he  protects,  as  far  as  bis  slender  credit 
goes.  The  orders  of  govemroent  are  directed  to  bim 
on  important  occasions  ;  and  he  is  the  only  oae  of  all 
the  Greeks  in  the  island  who  enjoys  the  privilege  of 
entering  the  city  on  horsebox^. 

CAKDiA,  is  the  capital  of  the  above  island,  sitnated 
on  its  northern  coast,  in  £•  Long.  25.  o.  N.  Lat.  35. 
30.  It  stands  on  the  same  situation  which  was  for- 
merly occupied  by  Heraclea,  and  is  the  seat  of  govern- 
ment under  the  Turks.  Its  walls,  which  are  more  than 
a  league  in  compass,  are  in  good  repair,  ,and  defended 
by  deep  ditches,  but  not  protected  by  any  exterior  fort, 
lowards  the  sea,  it  has  no  attacks  to  fear  ^  because 
the  shallowness  of  the  harbour  renders  it  inaccessible  to 
ships  of  war. 

The  Porte  generally  commits  the  government  of  this 
island  to  a  pacha  of  three  tails.  The  principal  officerSf 
and  several  bodies  of  the  Ottoman  soldiery,  are  sta- 
tioned here.  This  city,  when  under  the  Venetians, 
was  opulent,  commercial,  and  populous  j  but  it  has 
now  lost  much  of  its  former  strength  and  grandeur. 
The  harbour,  naturally  a  fine  bason,  in  which  ships  were 
securely  sheltered  from  every  storm,  is  every  day  be- 
coming narrower  and  shallower.  At  present  it  admits 
only  boats,  and  small  ships  after  they  have  discharged 
a  part  of  their  freight.  Those  vessels,  which  the  Turks 
freight  at  Candia,  are  obliged  to  go  almost  empty  tg 
the  port  of  Standie,  whither  their  cargoes  are  conveyed 
to  then  in  barks.  Such  inconveniences  are  highly  un- 
favourable to  oommeree  \  and  as  government  never 
thinks  of  removing  them,  the  trade  of  Candia  is  there- 
fore considerably  decayed. 

Candia,  whidi  was  embellished  by  the  Veoetiaiis 
with  regular  streets,  handsome  houses,  a  fine  square, 
and  a  magnificent  cistem,  contains  at  present  but  a 
small  nomber  of  inhitbitants,  notwithstanding  the  vast 
ttstcot  of  the  area  inclosed  within  its  walls.  Several 
divisions  of  the  city  are  void  of  inhabitants.  That  in 
which  the  market-place  stands  is  the  only  one  which 
discovers  any  stir  oi  business,  or  show  of  affluence.  The 
Mahometans  have  converted  most  of  the  Christian 
temples  into  mosqnes  ^  yet  they  have  left  two  cbnrdies 
to  the  Greeks,  one  to  the  Armenians,  and  a  synagogue 
to  the  Jews.  The  Capuchins  possess  a  small  convent, 
.with  a  chapel  in  which  the  vice-consul  of  France  hears 
Bnasi.  At  present  he  is  the  only  Frenchman  who  at* 
tends  it,  as  the  Fronch  noerohantS'  have  taken  np  their 
ycsidence  at  Canea. 

West  of  the  city  of  Candia  is  an  extensive  range  of 
hills,  which  are  a  continuation  of  Meant  Ida,  and  <k 
whidi  the  eatremit^  foqns  the  promontory  of  Dion. 
On  the  way  to  Ihdn,  we  find  Palio  Castro,  on  the 
shore  j  a  name  which  the  modern  Greeks  five  indiffe- 
xently  to  all  remains  of  ancient  cities,  its  (situation 
corresponds  to  that  of  the  ancient  Faaormus,  which 
stood  north-west  from  Heraclea. 

The  river  which  rnns  west  of  Candia  was  anciently 
knrnm  by  tha  same  of  Triton }  near  the  sonee  of 
which.  Minerva  9pffiiDg  firon  the  fanun  of  Jow.  Loams 
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is  a  little  farther  distant.  Aboat  a  league  east  of  that 
cky,  the  river  Ceratos  iows  through  a  delightful  vale. 
According  to  Strabo,  in  one  part  of  its  course  it  mns 
near  by  Gnossos.  A  little  beyond  tlmt,  is  another 
river  supposed  to  be  Therenus,  on  the  banks  of  which, 
(able  relates  that  Jupiter  consummated  his  marriage 
with  Juno.  For  the  space  of  more  than  half  a  league 
round  the  walls  of  Candia  there  is  not  a  single  tree  to 
be  seen.     The  Turks  cut  them  all  down  in  the  time  of 


Candia 

n 

Candle. 


the  siege,  and  laid  waste  the  gardens  and  orchards. 
Beyond  that  extent,  the  country  is  plentifully  covered 
with  com  and  fruit  trees.  The  neighbouring  hills 
are  overspread  with  vineyards,  which  produce  the 
malmsey  of  Mount  Ida,— worthy  of  preference  at  the 
table  of  the  most  exquisite  connoisseur  in  wines.  That 
species  of  wine,  though  little  known,  has  a  fine  flavour, 
a  very  pleasant  relish,  and  is  highly  esteemed  in  the 
island. 

CANDIAC,  John  Lewis,  a  premature  genius, 
bom  at  Candiac  in  the  diocese  of  Nismes  in  France,  in 
1719.  In  the  cradle  be  distinguished  his  letters:  at 
13  months,  he  knew  them  perfectly  :  at  three  years  of 
age,  he  read  Latin,  either  printed  or  in  manuscript:  at 
four,  he  translated  from  that  tongue :  at  six,  he  read 
Greek  and  Hebrew }  was  master  of  the  principles  of 
arithmetic,  history,  geography,  heraldry, and  the  science 
of  medals  ^  and  had  read  the  best  authors  on  almost 
every  branch  of  literature.  He  died  of  a  complication 
of  disorders,  at  Paris,  in  1726.  ^ 

CANDIDATE,  a  person  who  aspires  to  some  pub« 
lie  office. 

In  the  Roman  commonwealth,  they  were  obliged  to 
wear  a  white  gown  during  the  two  years  of  their  soli- 
citing a  place.  This  garment,  according  to  Plutarch^ 
they  wore  without  any  other  clothes,  that  the  people 
might  not  suspect  they  concealed  money  for  purchasing 
votes,  and  also  that  they  might  more  easily  show  to. the 
people  the  scars  of  those  wounds  they  had  received  in 
fighting  for  the  defence  of  the  commonwealth.  The 
candidates  usually  declared  their  pretensions  a  year 
before  the  time  of  election,  which  they  spent  in  making 
interest  and  gaining  friends.  Various  arts  of  populari- 
ty were  practised  for  this  purpose,  and  frequent  circuits 
made  round  the  city,  an^  visits  and  compliments  to  all 
sorts  of  persons,  the  process  of  which  was  called  amhitus. 
See  Ambitus.  * 

CANDIDATI  MiLilTS,  an  order  of  soldiers, 
among  the  Romans,  l^ho  served  as  the  emperor's  body- 
guards to  defend  him  in  battle.  They  were  the  tallest 
and  strongest  of  the  whole  troops,  and  most  proper  to 
inspire  terror.  Tbey  were  called  candtdatt\  becanso 
clothed  in  white,  either  that  they  might  be  more  con- 
spicuous, or  because  they  were  <^nsidered  in  the  way 
of  preferment. 

CANDI6U,  a  considerable  province  of  Asia,  in  the 
dominions  of  the  Great  Mogul,  bounded  by  Cbytor 
and  Malva  on  the  north,  Orixa  on  the  east,  Decan  on 
the  sooth,  and  Gnzerat  on  the  west.  It  is  populous  and 
rieh  ^  and  abounds  in  cotton,  rice,  and  indigo.  Brmm- 
pore  is  the  capital  town. 

CANDLE,  a  small  taper  of  tallow,  wax,  or  sperma* 
cfiti  \  the  wick  of  which  is  commonly  of  Several  threads 
of  ootton,  spun  and  twisted  together. 

A  tallow-oandle,  to  be  good,  mnst  be  half  sbeep^ 
and  half  butiook's  tallow  \  fe  hog's  tallow  makes  th6 

candle 


CAN  r    I 

CMidk.  emndle  goUer,  and  always  gives  an  offeBsive  smell,  with 
■  I  y  ■■»  ft  thick  black  smoke*  The  wick  ought  to  be  pure,  suf- 
ficiently diy,  and  properly  tffisted  \  otherwise  the 
caudle  will  emit  an  inconslaot  iribratory  flame,  which 
is  both  prejodieial  to  the  eyes  and  iosamoient  for  the 
distinct  illumination  of  objects. 

There  are  two  sorts  of  tallow-candles ;  the  one  dip- 
ped, the  other  moulded :  the  former  are  the  common 
candles }  the  others  are  the  invention  of  tlie  Sieur  le 
Brege  at  Paris. 

As  to  the  method  of  making  candles  in  general : 
After  the  taUow  has  been  weighed,  and  mixed  in  the 
doe  proportions,  it  is  cut  into  very  small  pieces,  that 
it  may  melt  the  sooner }  for  the  tallow  in  lumps,  as  it 
comes  from  the  butchers,  would  be  in  danger  of  burn« 
iag  or  turning  black,  if  it  were  left  too  long  over  the 
fire.  Being  perfectly  melted  and  skimmed,  they  poor 
a  certaiil  quantity  of  water  into  it,  proportionable  to 
the  quantity  of  tallow.  This  serves  to  precif^itate  to 
the  bottom  of  the  vessel  the  impurities  of  the  tallow 
which  may  have  escaped  the  skimmer.  No  water,  bow- 
ever,  must  be  thrown  into  the  tallow  designed  for  the 
three  first  dips  j  because  the  wick,  being  still  quite  dry, 
woold  imbibe  the  water,  which  makes  the  candles 
crackle  in  bnraing,  and  renders  them  of  bad  use.  The 
tallow,  thus  melted,  is  poured  into  a  tub,  through  a 
coarse  sieve  of  horse-hair,  to  purify  it  still  more,  and 
may  be  used  after  having  stood  three  hours.  It  will 
continue  fit  for  use  24  hours  in  summer  and  15  in  win- 
ter. The  wicks  are  made  of  spun  cotton,  which  the 
tallow-chandlers  buy  in  skains,  and  which  they  wind  up 
into  bottoms  or  clues  j  whence  they  are  cut  out,  with 
an  instrument  contrived  on  purpose,  into  pieces  of  the 
length  of  the  candle  required :  then  put  on  the  sticks  or 
broaches,  or  else  placed  in  the  moulds,  as  the  candles 
are  intended  to  be  either  dipped  or  moulded. 

Waa-candles  are  made  of  a  cotton  or  flaxen  wick, 
slightly  twisted,  and  covered  with  white  or  yellow 
wax.  Of  these,  there  are  several  kinds :  some  of  a 
conical  figure^  used  to  illuminate  churches,  and  in 
processions,  funeral  ceremonies,  &c.  (see  Taper)  ; 
others  of  a  cylindrical  form,  used  on  ordinary  occa- 
sions. The  first  are  either  made  with  a  ladle  or  the 
hand.  I.  To  make  wax-candles  with  the  ladle.  The 
wicks  being  prepared,  a  dozen  of  them  are  tied  by 
the  neck,  at  equal  distances,  ronod  an  iron  circle,  sus- 
pended over  a  large  bason  of  copper  tinned,  and  full 
of  melted  wax  :  a  large  ladle  full  of  this  wax  is  poured 
gently  on  the  tops  of  the  wicks  one  after  another, 
and  this  operation  continued  till  the  candle  arrive  at 
its  destined  bigness ;  with  this  precaution  that  the 
three  first  ladles  be  poured  on  at  the  top  of  the  wick, 
the  fourth  at  the  height  of  ^,  the  fifth  at  7,  and  the 
sixth  at  X9  in  order  to  give  the  candle  its  pyramidal 
form.  Then  the  candles  are  taken  down,  kept  warm, 
and  rolled  and  smoothed  upon  a  walnnt-tree  table,  with 
a  long  square  instrument  of  box,  smooth  at  the  bottom. 
2.  As  to  the  manner  of  making  wax-candles  by  the 
hand,  they  begin  to  soften  the  wax,  by  working  it  se- 
veral times  in  hot  water,  contained  in  a  narrow  bat 
deep  caldron.  A  piece  of  the  wax  is  then  taken  out, 
and  disposed  by  little  and  little  aronnd  the  wick, 
which  10  hong  on  a  hook  in  the  wall,  by  the  extre- 
mity opppsite  to  the  neck  \  so  that  they  begin  with 
the  big  end,  dtainishii^  atill  «s  they  dosoend  iowardo 
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the  neck.  In  ether  respects  the  method  k  neariy  the  Gaadle. 
same  as  in  the  former  case.  However,  it  most  be  ob» ' 
served,  that,  in  the  former  case,  water  is  always  used  to 
moisten  the  several  instmments,  to  prevent  the  wax  firom 
sticking  j  and-  in  the  latter,  oil  of  olives,  or  lard,  for 
the  hands,  &c.  The  cylindrical  wax-candles  are  either 
made  as  tbe  former,  with  a  ladle,  or  drawn.  Wax- 
candles  drawn,  are  so  called^  becikise  actually  drawn 
in  the  manner  of  wire,  by  means  of  two  large  rollers 
of  wood,  turned  by  a  handle,  which  turning  back- 
wards and  forwards  several  times,  pass  the  wick 
through  melted  wax  contained  in  a  brass  bason,  aiid  at 
tbe  same  time  through  the  holes  of  an  instrument  like 
that  used  for  drawing  wire  fastened  at  one  side  of  the 
bason. 

If  any  chandlers  mix  with  their  wares  any  thing  de-> 
ceitfully,  &c.  the  candles  shall  be  forfeited,  by  'stat.  23 
£liz.  'f  and  a  taxT>r  doty  is  granted  on  candles,  by  8 
and  9  Anne,  cap.  6.  made  for  sale,  of  one  penny  ft 
pound,  besides  the  doty  upon  talloWy  by  8  Anne,  cap.  . 
9.  And  by  24  Geo.  III.  cap.  11.  an  additional  duty 
of  a  halfpenny  a  pound  :  and  by  the  same  aa  additional 
duty  of  a  halfpenny  a  pound  is  laid  upon  all  candles 
imported  (except  those  ofwax  and  spermaceti,  for  which- 
see  JFaX' Candles) f  subject  also  to  the  two  additional 
5  per  cents,  imposed  by  19  and  22  Geo.  III.  besides 
the  duty  of  2id,  formerly  imposed  by  2  W.  sess.  2. 
cap.  4.  8  Anne,  cap.  9.  and  9  Anne,  cap.  6.  And 
every  maker  of  candles,  other  than  wax-candles,  for 
sale,  shall  annually  take  out  a  licence  at  il.  The 
maker  of  candles  shall,  in  four  weeks  within  the  bills, 
and  elsewhere  in  six  weeks,  after  entry,  clear  off  the 
duties  on  pain  of  double  duty  ^  nor  sell  any  after  de-  I 
fault  in  payment,  on  pain  of  double  value  ^  8  Anne, 
cap.  9.  The  makers  of  candles  are  not  to  use  melting 
houses,  without  making  a  true  entry,  on  pain  of  lool. 
and  to  give  notice  of  making  candles  to  the  excise 
officer  for  the  duties  ;  and  of  the  number,  &c.  or  shall 
forfeit  50I.  Stat.  ii.  Geo.  I.  cap.  30.  See  also  23 
Geo.  II.  cap.  21.  and  26  Geo.  II.  cap.  32.  No 
maker  df  candles  for  sale  shall  begin  to  make  candles, 
without  notice  first  given  to  the  oflicers,  unless,  ^frem 
September  29.  to  March  25.  yearly,  between  seven* 
in  the  nioming  and  five  in  the  evening,  and  from 
March  25*  to  September  29*  between  five  in  the 
morning  and  seven  in  the  evening,  on  pain  of  lol.. 
10  Anne,  cap.  26.  The  penalty  of  obstructing  the 
officer  is  20I.  and  of  removing  candles  before  they 
are  surveyed  20l.  8  Anne,  cap.  9.  The  penalty  of 
privately  making  candles  is  the  forfeiture  of  the  same 
and  utensils,  and  lool.  5  Geo.  IIL  cap.  43.  And' 
the  penalty  of  mingling  weighed  with  unweiehed. 
candles,  of  removing  them  before  they  are  weighed,  or 
of  concealing  them,  is  the  forfeiture  of  tool.  Li  Geo» 
cap.  30.  Candles,  for  which  the  dofy  hath  been  paid,, 
may  be  exported,  and  the  doty  drawn  back^  but 
no  drawback  shall  he  allowed  on  the  exportation  of 
any  foreign  candles  imported*  8  Anne,  cap.  9.  23^ 
Geo.  II.  cap.  21. 

The  Roman  candles  were  at  first  Httle  strings  dipt 
in  pitch,  or  surrounded  with  wax ;  though  afterwards 
they  made  them  of  the  papyros,  covered  likewise  with 
wax  I  and  sometimes  also  of  rnshes,  by  stripping  off 
the  outer  rind,  and  only  retaining  the  pith.— For  reli- 
gioiw  offices,  wnx*oandles  were  osed  ^  for  valgar  uses, 
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»Gkiidie.  f  bose  of  tallow.  Lord  Baeoti  propoi^s  candles  of  divtrt 
Compositions  and  ingredients,  as  also  of  -dlfierent  sorts 
of  wicks ;  with  experimeots  of  the  degrees  of  duratioOy 
and  light  of  each.  Good  hoosewives  faufy  their  candles 
in  flour  or  bran,  which  it  U  said  incceases  their  lasting 
almost  half. 
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N.  B.  The  time  that  one  candle  lasted  was  taken 
from  an  average  of  several  trials  in  each  size. 

It  is  observable,  in  opics,  that  the  flame  of  two  can- 
dles joined,  gives  a  much  stronger  light  than  both  of 
them  separate.  The  observation  was  suggested  by  Dr 
Franklin. '  Probably  the  union  of  the  two  flames  pro* 
duces  a  gifeater  degree  of  heat,  whereby  tlie  vapour  is 
attenuated,  and  the  particles  of  which  light  consists  are 
more  copiously  emitted, 

Mr  Nicholson  has  made  some  interesting  observations 
on  the  light  aflbrded  by  lamps  and  candles,  which  we 
shall  lay  before  our  readers  in  his  own  word^  *.  **  We 
Jl^tirVvoLLftre  acquainted  with  no  means  (says  he),  unless  we  may 
except  electricity,  of  producing  light,  but  by  combus- 
tion, and  this  is  most  probably  of  the  same  nature.  The 
rude  method  ^of  illumination  consists  in  successively 
burning  certain  masses  of  such  in  the  solid  state.  Com* 
mon  fires  answer  this  purpose  in  the  apartments  of 
houses,  and  in  some  lighthouses  ;  small  pieces  of  resi- 
nous wood,  and  the  bituminous  coal  called  kanncl-coai^ 
are  in  some  countries  applied  to  the  same  use  ^  but  the 
most  general  and  useful  method  is  that  in  which  fat  oil, 
of  an  animal  or  vegetable  kind,  is  burned  by  means  of 
a  witk.  These  instruments  of  iDumination  are  either 
lamps  or  candles.  In  the  lamp,  the  oil  must  be  one  of 
those  which  relsins  its  fluidity  in  the  ordinary  tempera- 
ture of  the  attno^phere.  The  caudle  is  formed  of  an 
oil,  or  other  material,  wliich  is  not  fusible  but  at  a  tenb- 
perature  considerably  elevated, 

^  The  method  of  measuring  the  comparative  intensi- 
ties of  light  is  one  of  the  first  requisites  in  an  Inquiry  con- 
cerning the  art  of  illumination.    Twa  methods  of  eon- 
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of  Booguer,  of  whreh  wnabrs^d  aotonnft  n  given  by 
Dr  Priestley  rn  hie  0|Aios»  The  fitM  oS  these  tWo  me- 
thods has  been  used  by  otlMirt  since  ^at  timei  and  pro- 
bably before,  from  its  very  4ib«rioas  nitore,  but  parti-- 
colarly  by  Couiit  Rumford,  who^  has  gken  it^  desori^H 
tfon  and  drawings  of  a»  instmoiettt  called- the  jvAsfomr- 
ter^  in  the  Philosophical  Transactions  for  1794.  The 
principle  it  is  grounded  *  npon  ■  is,  Hwt  if  two  lights 
shine  upon  the  same  surface  at  eqori  obliqaities,  and 
an  opaque  body  be  interposed,  the  two  shadows  it  will 
produce  must  differ  in  blackneas  or  intensity  in  the 
same  degree.  For  the  shadow  formed  by  intercepting 
the  greater  light  will  be  illuminated  by  the  smaller 
light  only,  and  reversely  the  other  shadow  will  be  il- 
luminated by  the  greater  light.  That  is  to  say,  in 
short,  the  stronger  light  will  be  attended  with  a  deeper 
shadow.  But  it  is  easy,  bj  removing  the  greater  light 
to  a  greater  distance,  to  render  the  illumination  it  pro* 
duces  at  the  common  surface  equal  to  that  aflbrded  by 
the  less.  Experiments  of  this  kind  may  be  convenient- 
ly made  by  fastening  a  sheet  of  white  paper  against  the 
wall  of  a  room.  The  two  lights  or  candles  intended  to 
be  compared,  mnst  then  be  jdaeed  so  that  the  ray  of 
light  from  each  shall  fall  with  nearly  the  same  angle  of 
incidence  upon  the  middle  of  the  paper.  By  some  ex- 
periments made  in  this  way  in  the  year  X785,  I  was 
satisfied  that  the  degree  of  illomination  coold  be  thus 
ascertained  to*  the  80th  or  90tb  part  of  the  whole. 

^  By  experiments  of  this  kind  many  useful  particu- 
lars may  be  shewn.  Thus,  for  example,  the  light  of  a 
candle,  which  is  so  -exceedingly  brilliant  when  first 
snofied,  is  very  speedily  diminished  to  one*half,  and  is 
usnally  not  more  than  one-fifth  or  one-sixth  before  the 
uneasiness  of  the  eye  induces  os  to  snuff  it.  Whence 
it  follows,  that  if  candles  coold  be  made  so  as  not  to 
require  snuffing,  the  average  quantity  of  light  afforded 
by  the  same  quantity  of  combustible  matter  would  be 
more  than  doubled.  In  the  same  way,  likewise,  since 
the  cost  and  duration  bf  candles,  and  the  consumption 
of  oil  in  lamps,  are  easily  ascertainable,  it  may  be 
shewn  whether  more  or.  lets  of  light  is  obtained  at  the 
same  expence  during  a  given  time,  by  burning  a  num-  . 
her  of  small  candles  instead  of  one  of  greater  thickness. 
From  a  few  experimeots  already  made  out  of  the  nu- 
merous and  useful  series  that  presents  itself,  I  have 
reason  to  think  that  there  is  very  much  waste  in  this 
expensive  article  of  accommodation. 

**  In  the  lamp  there  are  three  articles  which  demand 
our  attention,  the  oil,  tlie  wick,  and  the  supply  of  air. 
It  is  required  that  the  oil  should  be  readily  inflam- 
mable, without  containing  any  fetid  substance  which 
may  prove  offensive,  or  mucilage,  or  other  matter,  to 
obtruct  the  channels  of  the  wick.  I  do  not  know  of  any 
process  for  ameliorating  oils  for  this  purpose,  excepting 
that  of  washing  with  water  containing  acid  or  alkali. 
Either  of  these  is  said  to  render  the  mucilage  of  animsi 
oils  more  soluble  in  the  water  \  but  acid  is  preferred* 
because  it  is  less  disposed  to  combine  with  the  oil  itself. 
The  oflioe  of  the  wick  appears  to  be  chiefly,  if  not 
solely,  to  convey  the  oil  by  capillary  attraction  to  tlie 
place  of  combustion.  As  (he  oil  is  consuincd  and  flies 
off,  other  oil  succeeds,  and  in  this  way  a  continued 
current  of  oil  and  maintenance  of  the  flame  are  effect- 
ed.   But  as  Ums  wicks  of  lamps  are  commonly  formed 
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eudlf.  ofeombntilile  mallrri  i|  «ppe»n  to  be  of  sooae  conae- 
qnenca  nhat  the  imlure  aoid  ttnictiuxe  of  this  inmterial 
uiky  b««  It  k  tertuin  that  the  flame  afforded  by 
a  wick  of  rosh  diffeis  very  considerably  from  that 
aflorded  by  icotton  }  though  perha|M  Cbis  difference 
may,  lA  a  great  measure^  depend  <>n  (be  relative  di* 
meaaiotte  of  eacb^  And  if  we  may  judge  from  the  dif^ 
fereot  odour  io  blowing  oot  a  candle  of  each  sort, 
there  19  some  reason  to  suspect  that  the  decomposition 
of  the  oii  is  oot  effected  precisely  in  the  same  manner 
in  each.  We  have  also  some  obscore  accoants  of  pre- 
pared wioks  for  lamps,  which  are  stated  to  possess  the 
property  of  facilitating  the  combustion  of  very  impure 
oils,  80  that  they  shall  horn  for  manj  hours  without 
smoke  or  smelU 

**  The  access  of  air  b  of  the  last  importance  in  everv 
process  of  combustion.  When  a  lamp  is  fitted  up  with 
a  very  slender  wick,  the  flame  is  small,  and  of  a  bril- 
liant white  colour:  if  the  wick  be  larger,  the  com- 
bustion is  less  perfect,  and  die  flame  is  brown  :  a  still 
larger  wick  not  only  exhibits  a  brown  fljime,  but  the 
lower  internal  part  appears  dark,  and  is  occupied  by  a 
portion  of  volatilized  nvitter,  which  does  not  become 
ignited  until  it  has  ascended  towards  the  point.  When 
the  wick  is  either  very  large  or  very  long,  part  of  this 
matter  escapes  combustion,  and  shews  itself  in  the  form 
of  coal  or  srookew  The  different  intensity  of  the  igni- 
tion of  flame,  according  to  the  greater  or  less  supply 
of  air,  is  remarkably  seen  by  placing  a  lamp  with  a 
small  wick  beneath  a  shade  of  glass  not  perftfctly 
closed  below,  and  more  or  less  covered  above.  While 
the  cnrreot  of  air  through  the  glass  shade  is  perfect4y 
free,  the  flame  is  white )  but  in  proportion  as  the 
aperture  above  is  diminished,  the  flame  becomes  brown, 
long,  wavering,  and  smoky  >  it  instantly  recovers  its 
original- whiteness  when  the  opening  is  again  enlarged. 
The  inconvenience  of  a  thick  wick  has  been  long  since 
observed,  and  attempts  made  to  remove  it :  in  some  in- 
stances by  substituting  a  number  of  small  wicks  instead 
of  a  larger ;  and  in  others,  by  making  the  wick  flat 
instead  of  cylindrical.  The  most  scientific  improve- 
ment of  this  kind,  though  perhaps  less  simple  than  the 
ordinary  purposes  of  life  demand,  is  the  well-known 
lamp  of  Argand.  In  this  the  wick  forms  a  hollow 
cylinder  or  jlobe,  which  slides  over  another  tube  of 
metal,  so  as  to  afford  an  adjustment  with  regard  to  its 
length.  When  this  wick  is  lighted|  the  flame  itself 
has  the  figure  of  a  thin  tube,  to  the  inner  as  well  as 
the  outer  surface  of  which  the  air  has  access  from  be- 
low. And  a  cylindrical  shade  of  glass  serves  to  keep 
the  flame  steady,  and  in  a  certain  degree  to  accelerate 
the  current  of  air.  In  this  very  ingenious  apparatus 
many  experiments  may  be  made  with  the  greatest  faci- 
lity. The  inconvenience  of  a  long  wick,  which  sup- 
plies ODore  oil  than  tlie  volume  of  flame  is  capable 
of  burning,  and  which  consequently  emits  smoke,  is 
seen  at  once  by  rii^ing^  the  wick  ^  and  on  the  other 
hand,  the  effect  of  a  short  wick,  which  affords  a  di- 
minutive flame  merely  for  want  of  a  suflicitnt  supply 
of  oombustible  matter,  is  observable  by  the  contrary 
process. 

^  The  most  obvious  inconvenience  of  lamps  in  ga- 
neraf,  arises  from  the  j&iiidity  of  the  combustible  ma- 
terial, which  requires  a  vessel  adapted  to  contain  it, 
and  eveo-ia  tbe  best  conslroc^d  Umps  is  more  or  less 
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liable  t>B  be  spilled.  Wlien  the  wick  of  A  lamp  is 
once  adjusted  as  to  its  length,  the  flame  continues  near* 
ly  in  the  same  state  for  a  very  considerable  time* 

"  It  is  almost  unnecessary  to  describe  a  thit^g  so  uni- 
versally known  as  a  candle.  The  article  is  formed  of 
a  consistent  oil,  which  envelopes  a  porous  wick  of 
fibrous  vegetable  matter.  The  cylindrical  form  and 
dimensions  of  the  oil  are  given,  either  by  casting  it  in  a 
mould,  or  by  repeatedly  dipping  the  wick  into  the 
fused  ingredient.  Upon  comparing  a  candle  with  a 
lamp,  two  very  remarkable  particulars  are  immediately 
seen.  In  the  first  place,  the  tallow  itself,  which  re- 
mains in  the  unfused  state,  affords  a  cup  or  cavity  to 
hold  that  portion  of  melted  tallow  which  is  ready  to 
flow  into  the  lighted  part  of  the  wick.  In  the  second 
place,  the  combustion,  instead  of  being  confined,  as  in 
the  lamp,  to  a  certain  determinate  portion  of  the 
fibrous  matter,  is  carried  by  a  slow  succession,  through 
the  whole  length.  Heoce  arises  the-  greater  necessity 
for  frequent  snuffing  the  candle ;  and  hence  also  the 
station  of  the  freezing  point  of  the  fat  oil  becomes  of 
great  consequence.  For  it  has  been  shown  that  the 
brilliancy  of  the  flame  depends  very  much  on  the  dia- 
meter of  the  wick  being  as  small  as  possible  ;  and  this 
requisite  will  be  most  attainable  in  candles  formed  of  a 
material  that  reqnires  a  higher  degree  of  heat  to  fuse  it*. 
The  wick  of  a  tallow  caudle  must  be  made  thicker  in 
proportion  to  the  greater  fusibility  of  the  material,, 
which  would  otherwise  melt  the  sides  of  the  cup,  and 
run  over  in  streams.  The  flame  will  therefore  be  yel- 
low, smoky,  and  obscure,  excepting  for  a  short  time 
immediately  after  snuffiing.  Tallow  melts  at  the  pld 
degree  of  Fahrenheit's  thermometer  \  spermaceti  at  the 
133d  degree  j  the  fatty  matter  formed  of  flesh  after 
long  immersion  in  water  melts  at  1 27^  ^  the  pela  of 
the  Chinese,  at  145^'  ;  bees  wax  at  142^ ;  and  bleach- 
ed wax  at  155^.  Two  of  these  materials  are  well 
known  in  the  fabrication  of  candles.  Wax  in  particu- 
lar does  not  afford  so  brilliant  a  flame  as  tallow :  but« 
on  account  of  its  fusibility,  the  wick  can  be  made 
smaller ;  which  not  only  ^affords  the  advantage  of  * 
clear  perfect  flame,  but  from  its  flexibility  it  is  disposed 
to  turn  on  one  side,  and  come  in  contact  with  the  ex- 
ternal air  which  completely  bums  (he  extremi^  of 
the  wick  to  white  ashes,  and  thus  performs  the  office 
of  snuffing.  We  see,  therefore,  that  the  important  ob- 
ject to  society  of  rendering  tallow  candles  ei^ual  to  those 
of  wax,  does  not  at  ail  depend  on  the  combustibility  of 
the  respective  materials,  but  upon  a  mechanical  advan^ 
tage  in  the  cup,  which  is  afforded  by  the  inferior  de- 
gree of  fusibility  in  the  wax  j  and  that  to  obtain  this 
valuable  object,  one  of  the  following  effects  must  be 
produced  :  Either  the  tallow  must  be  burned  in  a. 
lamp,  to  avoid  the  gradual  progression  of  the  flame 
along  the  wick;  or  some  means  must  be  devised  to 
.enable  the  candle  to  snuff  itself  as  the  wax  candle 
does ;  or,  lastly,  the  tallow  itself  must  be  rendered  less 
fusible  by  some  dieiqical  process.  I  have  no  great  res^ 
eon  to  boast  of  success  in  the  endeavour  to  effect  tbe^^e  f 
but  my  hope  is,  that  the  facts  and,  observations  here 
presented  may  considerably  abridge  the  labour  of  others 
in  the  same  pursuit. 

**  The  makers  of  thermometers  and  other  small  arti- 
cles with  the  blow- pipe  and  lamp,  give  the  preference 
to  tallow  iostead  of  oil,  because,  its  combustion  is  more 
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XmAd.  >:ompletei  ind  does  not  blacken  the  gl«M.  lo  tdU 
operation,  the  heat  of  the  lamp  melts  the  tallow  whieh 
is  occasionally  bronght  into  its  vicioity  by  the  work*» 
man*  But  for  the  usual  parposes  of  iUumtnation,  it 
cannot  be  supposed  diat  a  person  can  attend  te  supply 
the  combastible  matter.  Considerable  difficokics  a^iso 
itt  the  project  for  aflFording  this .  gradual  supply  as 
it  may  be  wanted.  A  cytindcicai  pieoe  of  tallow  was 
inserted  into  a  metallic  tube,  the  upper  apertufo-nf 
whidi  was  partly  ohised  by  a  ring,  and  the  oenirai 
part  occnpied  by  a  metallic  piece  nevljr  resembling 
that  part  of  the  common  lamp  which  carries  the  wick* 
In  this  apparatus  the  piece  last  described  was  intended 
to  answer  the  same  purpesciy  and  was  provided  with  a 
short  wiek.  The  cylinder  of  tallow  was  supported 
beneath  in  snch  a  manner  that  the  metallic  tobe  and 
other  part  of  this  lamp  were  left  to  vest  with  their 
whole  weight  upon  the  tath»w  at  the  ring  or  con« 
traction  of  the  upper  aperture.  In  this  eitnatioo  the 
lamp  was  lighted.  It  burned  for  seme  lime  with  a  very 
bright  clear  flame,  which,  when  compared  with  that 
of  a  candle,  po^ased  the  advantages  of  uniform  inten- 
sity, and  was  much  superior  to  tjw  ordinary  flame  of  a 
lamp  in  its  colour,  and  the  perfect  absence  of  emelU 
After  some  minutes  it  began  to  decay,  and  very  soon 
afterwards  went  ont  Upon  examination  it  was  found, 
that  the  metailio  piece  which  carried  the  wick  had 
fused  a  sufficient  quantity  of  tallow  for  the  supply  dn- 
Ting  the  cdhibostlon  ^.  that  part  of  this  tallow  had  flow- 
ed beneath  the  ring,  and  to  other  remote  parts  of  the 
•apparatus,  beyond  the  influence  of  the  flame  j  in  con- 
sentience  of  which,  the  tube,  and  the  cylinder  of  tallow^ 
were  fastened  together^  and  the  expected  progression 
of  supply  prevented.  It  seems  probable,  that  in  every 
lamp  for  burning  consistent  oils,  the  material  ought  to 
be  so  disposed'  that  it  may  descend  to  the  flame  upon 
tbe  pnnciple  of  the  fountain  reservoir^  I  shall  not 
here  state  the  obstacles  which  present  themselves  in  the 
prospect  of  this  construction,  but  shall  dismiss  the  sub- 
ject by  remarking,  that  a  contrivance  of  this  natura 
wonld  be  of  the  greatest  public  atility. 

*'  The  wick  of  a  candle,  being  sorronnded  by  the 
flame,  is  nearly  in  the  situation  of  a  body  exposed  to 
destructive  distillation  in  a  close  vessel.     After  losing 
its  volatile  products,  tbe  carbonaceous  residue  retains 
its  figure,  until,  by  the  descent  of  the  flame,  the  exter- 
nal air  can  have  access  to  its  upper  extremity.     But, 
in  this  case,   the  requisite  combustion,   which  might 
anoflf  it,  is  not  efliected.    For  the  portion  of  oil  emitted 
by  the  long  wick  is  not  only  too  large  to  be  perfectly 
burned,  hnt  also  carries  off  much  of  the  heat  of  tbe 
aflame  while  it  assumes  the  elastic  state,    fiy  this  dimi- 
nished combustion  and  increased  efflox  of  half-decom- 
posed oil,  a  portion  of  coal  or  soot  is  deposited  on  the 
upper  part  of  the  wick,  which  gradually  accumulates, 
mnd^at  lenglb  asenroes  the  appearance  of  a  fungus. 
The  eandle-dees  not  then  give  mote  than  one-tenth  of 
the  Kght  emittod  in  its  best  state.    Hence  it  is  that  a 
ieandle-  of  taikiw  vnnaot  aponlaneoosly  snuff  itself.     It 
was  not  probable  that  ths  addition  of  a  substance  coo- 
twining ^al  airAr  oxygene  would  aapply  that  principle 
at  the  frecMSR  period  of  time  required  >  but,  as.  experi- 
ment is  the  test  of  every  probability  of  this  nature,  I 
"Soaked  .a  iPibk  of  cotton  in  a  solotioa  of  nitre,  then 
^dried  it,  aad  made  a  candle*    When  ^is  sMu^s  to  be 


ligbtedi  aolbing  remariuhle  happened  ifr  a  short  time ; 
at  the  expiration  of  which  a  decrapitation  followed  at  \ 
the  lower  extremity  of  the  flame,  which  completely 
divided  the  wick  where  the  blackened  part  commences. 
The  whole  of  ihe  matter  in  combustion  therefore  kH 
ofi^  and  the  candle  was  of  course  instantly  extinguish- 
ed»  Whether  this  would  have  happened  in  all  pro- 
poftions  of  the  salt  or  constructions  of  the  csodle,  I 
did  not  try,  becaose  tbe  smell  of  azote  was  sufficiently 
stroi^  and  unpleasant  to  forbid  the  use  of  nitre  ia  tbe 
pursuit-  From  vanous  considerations  I  am  disposed  to 
think  that  the  spontaneous  snufling  of  candles  made  of 
tallow,  or  other  fusible  materials,  will  scarcely  be 
effected  hot  by  the  discovery  of  some  material  for  the 
wick  which  shall  be  voluminous  enough  to  absorb  the 
tallow,  and  at  the  same  time  suflioiently  flexible  to 
bend  on  one  side. 

"  The  most  promising  speculation  respecting  this  most 
useful  article,  seems  to  direct  itself  to  the  cnp  which 
contains  the  melted  tallow.     Tbe  imperfection  of  this 
part  has  already  been  noticed,  namelyi  that  it  breaks 
down  by  fusion,  and  suffers  its  fluid  contents  to  escape. 
The  Chinese  have  a  kiqd  of  candle  about  half  an  inch 
in  diameter,  whichf  in  the  harbour  of  Canton,  is  call- 
ed hbchoek;  but  whether  tbe  name  be  Chinese,  or  the 
corruption   of  some  £uropean   word,  I  am  ignorant. 
The  wick  is  of  cotton,  wrapt  round  a  small  stick  or 
match  of  the  bamboo  cane*     The  body  of  the  candle 
as  white  tpllow  \  but  tbe  external  part,  to  Uie  thickness 
of  perhaps  one-thirtieth  of  an  inch,  consists  of  a  waxy 
matter  coloured  red.     This  covering  i^ives  a  consider- 
able degree  of  solidity  to  the  candle^  and  prevents  its 
guttering,  because  less  fusible  than  the  tallow  itself. 
I  did  not  observe   that   tbe  stick,  in  tbe  middle  was 
either  advantageous  or  the  contrary  \  and,  as  I  now 
write  from  the  recollection  of  this  object  at  so  remote 
a  period  as  25  years  ago,  I  can  only  conjecture  that  it 
might  be  of  advantage  in  throwing  u§  a  less  quantity 
of  oil  into  the  flame  than  would  have  been  conveyed 
by  a  wide  of  cotton  sufficiently  stout  to  have  occupied 
its  place  unsupported  in  the  axis  of  the  candle. 

'*  Many  years  ago  I  made  a  candle  in  imitation  oj 
the  lobchock.  The  ezpedient  to  which  I  had  recourse 
consisted  in  adapting  the  wick  in  the  usual  pewtei 
mould  :  wax  was  then  poured  in,  and  immediateU 
afterwards  poured  out :  the  film  of  wax  which  ad  here  c 
to  the  inner  surface  of  the  mould  -spon  became  cool 
and  the  candle  was  completed  by  filling  the  roouli 
with  tallow.  When  it  was  drawn  out,  it  was  foun< 
to  be  cracked  longitudinally  on  its  surface,  which  ] 
attributed  to  the  contraction  of  the  wax,  by  cooling 
being  greater  than  that  of  the  tallow.  At  present 
think  it  equally  probable  that  the  cracking  might  hav 
bean  occasioned  by  too  sudden  cooling  of  the  wax  be 
fore  the  tallow  was  ponred  in )  biit  other  avocation 
prevented  the  experiments  from  being  varied  and  re 
peated^  It  is  probable  that  the  Chinese  external  coal 
ing  may  not  be  formed  of  pure  hard  bleached  wax. 

*'  But  tbe  most  decisive  remedy  for  the  imperfectic 
of  this  cheapest,  and  Jn  other  respects  be&t  material  ft 
candles,  would  undoubtedly  be  to  diminish  its  fuel  oil 
•  t^  Various  substances  may  bo  combined  with  talloi 
either  in  the  direct  or  indirec^t  method.  In  the  latt< 
way,  by  the  decomposition  of  soap,  a  nomber  of  e; 
perinieBts  were  made  by  Berthollet,.  of  whicb  an  a 
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CuOit.  cooDt  is  iiiMrttd  in  Um  iMnuMis  of  the  actdemy  at 
Paris  for  Ibo  year  1780,  and  copied  into  the  a6th  to« 
lome  of  Um  Jounial  do  Physique.  None  of  the^  point 
directly  to  the  present  object  $  besides  whichi  it  is  pro- 
bable that  the  soap  made  ose  of  by  that  egiinent  che- 
mist was  formed  not  of  tallow,  bat  oil.  I  am  not 
aware  6(  any  regular  series  of  experiioents  concerning 
the  matoal  action  of  fat  oils  and  othcor  chemical  agents, 
more  especially  such  as  may  be  directed  to  this  im« 
portent  object  of  diminishing  its  solobiiity  ^  for  which 
reason  I  shall  mention  a  few  experiments  made  with 
(his  n€w. 

*^  I.  Tallow  was  melted  in  a  small  silver  vessel*  Solid 
tallow  sinks  in  the  fluid,  and  dissolves  without  any  re- 
markable appearance*     2.  Gum  sandarach  in  tears  was 
not  dissolved,  but  emitted  bubbles,  swelled  up,  became 
brown,  emitted  fumes,  and  became  crisp  or  friable. 
No  solution  nor  improvement  of  the  tallow.     3.  Shell- 
lac  swelled  up  with  bobbles,  and  was  more  perfectly 
fused  than  the  gum  sandarach  in  the  former  ezpen- 
ment.    When  t^  tallow  was  poured  oflF,  it  was  thought 
to  congeal  rather  more  speedilv.    The  lac  did  not  ap- 
pear to  be  altered.     4.  Benxoin  bubbled  without  much 
swelling,  was  fused,  and  emitted  fumes  of  an  agreeable 
smell,  tbongh  not  resembling  the  flowers  of  benzoin. 
▲  slight  or  partial  solution  seemed  to  take  place.    The 
benzoin  was  soAer  and  of  a  darker  colour  than  before, 
and  the  tallow  less  consistent.     5.  G>mmon  resin  unites 
very  readily  with  melted  tallow,   and  forms  a  more 
fusible  compound  than  the  tallow  itself.     6.  Camphor 
melts  easily  in  tallow,  without  altering  its  appearance. 
When  the  tallow  is  near  boiliuff,  camphoric  fumes  fly 
-  off.     The  compound  appeared  more  fusible  than  tal- 
low.    7*  The  acid  or  flowers  of  benzoin  dissolves  in 
SDat  quantities  without  any  ebullition  or  commotion, 
och  smoke  arises  from*  the  compound,  which  does 
not  smell  like  the  acid  of  benzoin.    Tallow  alone  does 
not  fume  at  a  low  heat,  though  it  emits  a  smell  some- 
thing like  that  of  oil-olive.    When  the  proportion  of 
the  acid  was  considerable,  small  needled  crystals  ap* 
peered  as  the  temperature  diminished.    The  appear- 
ances of  separation  are  different  according  to  the  quan- 
tity of  acid.     The  compound  has  the  hardness  and  con- 
aiatence  of  firm  soap,  and  b  partially  transparent.    8. 
,  Vitriolated  tartar,  nitre,  white  sugar,  cream  of  tartar, 
crystallized  borax,  and  the  salt  sold  in  the  markets  un- 
der the  name  of  salt  of  lemons,  but  which  is  supposed 
to  be  the  essential  salt  of  sorrel,  or  vegetable  alkali 
supersaturated  with  acid  of  sugar.  Were  respectively 
tried  without  any  obvious  mutual  action  or  change  of 
propmies  iu  the  tallow.     9.  Calcined  magnesia  render- 
ed taliow  opake  and  turbid,  but  did  not  seem  to  dissolve. 
It»  eflTect  resembled  that  of  lime. 

'*  It  is  proposed  to  try  the  ozigenated  acetous  acid, 
«^-ra4ieal  vinegary  the  acid  of  ants,  of  sugar,  ofberaz, 
of  galls,  the  tanning  principle,  the  serous  and  gelati- 
nous animal  nwtter,  the  fecula  of  vegetables,  vegetable 
l^luten,  bird  lime,  and  other  principles,  either  by  direct 
or  indirect  application.  The  object,  in  a  commercial 
point  of  view,  is  entitled  to  an  extensive  and  assiduous 
investigation.  Chemists  in  general  suppose  the  bard- 
ifass  or  less  fusibility  of  was  to  arise  from  ozygeA,  and 
to  this  object  it  may  perhaps  be  advantageous  to  direct 
.m  certain  portion  of  the  inqoiry.  The  metallic  salts 
and  calces  are  the  oombinations  from  which  this  prin- 
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ciple  is  moat  commonly  obtained ;  but  the  oomhiaa-  Caadle. 
tions  of  these  with  fat  oils  have  hitherto  afforded  little 
promise  of  the  improvement  here  sought.  The  sub- 
ject is  however  so  little  known,  that  experiments  of 
the  loosest  and  most  conjectural  kind  are  by  no  means 
to  be  despised.*' 

L^riiing  a  Cjindls  if  a  rnmaU  spark  of  ekctricity. 
This  method,  which  is  an  invention  of  Dr  Ingenhousz, 
is  recorded  in  the  PhiL  Trans,  vol.  Ixviii.  It  is  done  by 
a  small  phial,  having  eiffht  or  ten  inches  of  metallic 
coating,  or  even  less,  barged  with  electricity,  which 
may  be  done  at  any  time  of  the  night  by  apersoo 
who  has  an  electric  machine  in  his  room.  ^*  When  £ 
have  occasion  to  light  a  candle,**  says  he,  *^  I  charge 
a  small  coated  phial,  whose  knc^  is  bent  outwards,  so 
as  to  hang  a  little  over  the  body  of  the  phial }  tlien  I 
wrap  some  loose  cotton  over  the  extremity  of  a  long 
.  brass  pin  or  a  wire,  so  as  to  stick  moderatel?  fast  to 
its  substance.  I  next  roll,  this  extremity  e'f  the  pin 
wrapped  up  with  cotton  in  some  fine  powder  of  resin, 
(which  I  always  keep  in  readiness  upon  the  table  for 
this  purpose,  either  in  a  wide-mouthed  phial  or  in  a 
loose  paper^  i  this  being  done,  I  apply  the  extremity 
of  the  pin  or  wire  to  the  external  coating  of  the 
charged  phial,  and  bring  as  quicklj  as  possible  the 
other  extremity  wrapped  round  with  cotton  to  the 
knob  'j  the  powder  of  resin  takes  fire,  and  communicates 
its  flame  to  the  cotton,  and  both  together  burn  long 
enough  to  light  a  candle.  As  I  do  not  want  more  than 
half  a  minute  to  light  my  candle  in  tliis  way,  I  find  it 
a  readier  method  than  kindling  it  by  a  flint  and  steel, 
or  calling  a  servant.  1  have  found  that  powder  of 
white  or  yellow  resin  lights  easier  than  that  of  brown. 
The /orma  fycopodii  may  be  used  for  the  same  purpose ; 
but  it  is  not  so  good  as  the  powder  of  resin,  because  it 
does  not  take  fire  quite  so  readily,  requiring  a  stronger 
spark  not  to  miss :  besides,  it  is  soon  burnt  away.  By 
dipping  the  cotton  in  oil  of  turpentine,  the  same  ef- 
fect may  be  as  readily  obtained,  if  yon  take  ajar  some- 
what greater  in  size.  This  oil  will  inflame  so  much  the 
readier  if  you  strew  a  few  fine  particles  of  brass  upon  it. 
The  pin  dust  is  the  best  for  this  purpose:  but  as  this 
oil  is  scattered  about  by  the  explosion,  and  when  kind* 
'led  fills  the  room  with  much  more  smoke  than  the 
powder  of  resin,  I  prefer  the  last.** 

Candle-BomAs,  a  name  given  to  small  glass  bubbles, 
having  a  neck  about  an  inch  long,  with  a  very  slender 
bore,  by  means  of  which  a  small  quantity  of  water  is 
introduced  into  them,  and  the  orifice  afterwards  closed 
up.  This  stalk  being  put  through  the  wick  of  a  burn* 
ing  candle,  the  vicinity  of  the  flame  soon  rarefies  the 
water  into  steam,  by  the  elasticity  of  which  the  glass 
is  hjt>ken  with  a  loud  crack. 

Cakdle  is  also  a  term  of  medicine,  and  is  reckoned 
among  the  instruments  of  surgery.  Thus  the  candeia 
JiimakSf  or  the  candeia  pro  tuffUu  odoratM,  is  a  mass  of 
an  oblouff  form,  consisting  of  odoriferous  powders  mix- 
ed up  with  a  third  or  morOf  of  die  charcoal  of  willow  - 
or  lime  tree,  and  reduced  to  a  proper  consistence  with 
a  mucilage  of  gum  tragacaath,  labdannm,  or  turpen- 
tine. It  is  intended  to  excite  a  g^teful  smell  with- 
out any  flame,  to  correct  the  air,  to  fixctify  ike  brain, 
.  and  to  excite  the  spirits* 

Medicated  Cani>lx,  the  same  with  Bovgie. 

CAICDL&    Bale  or  auction  by  inck  of  candle,  i>  when 
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Candle    ft'small*  piece  of  canflte/BeiogTigliti^d,  IlKe 'li^&tanSett 
1        are  al lowed  to  tifd  fbr  (6e  mehcti'andl&e'  tHit  !b  *MMg  -^ 
Candle-    j,„j  ttymoment  the  caAdle  is  out,  the  cbhimttdityls  iTd- 


»iick. 


ja(fjB[ed'to  ifje  last  bid*der. 

lliere  is'atso  an  is'xcbmjnunication  by  llicb  of  ^'atidtej 
when  the  sinner  is  allowed  to  come  to'i'epehtaoce 
While  a'cabdle  cnhtinues  hurnirig;  bat  after  it  is  ton* 
suined.  be  remains  ezcomm'unicatid  to  ail  Ifttenta  atad 
purposeij, 

' Hush  Candles^  used  in  different 'parta  of 'Engtaindt 
are'  made  of  the  pith'of  a  sort  of  rudhes,  pecfled  or  strip- 
ped of  the  skin,  except  on  one'8ide,'*atkd  dipped  in  melt- 
ed grease* 

CJNDLE-P^ood^  slips  of  pine  aboot  the  thickness  of  Ji 
finder,  used  in  New  England  and  other  colonies  to 
biim  instead'  of  candles,  giving  a  very  good  light*  The 
French  in habiUnts  ofTortuga  use  slips  of  yellow' san- 
lal-wood  for  the  same  purpose,  and  under  the'  same  de- 
nomination,'  which  yields  a  clear,  flame,  tbtfdgh  df*m 
green  coYour. 

CANDLEBERKY  TREi*  See  MtkiCa,  BbTAVT 

Index. 

CANDtEMAS,;a  feast  of  fte  chunih  held  on  tbe 
second  day  of  Febroary,  in  honour  of  the  purifi6atUa 
of  the  Virgin *MarT.  it  is  borrowed  from  the  practi^ 
of  the  ancient  Christians,  who  on  that  day  ased  abuti* 
dance  of  lights  both  in  their  churches  and  phicessions, 
in  memory,  as  is  supposed,  of  our 'Saviour's  beins  on 
that  day  declared  by  *Simon  *Mp  be  a  light  to  listen 
the  Centiles.**   In  imitation  of  this  custom,  the  Somali 

*  Ca|tholic8  on  this  day  consecrate  all  the  tapers  arid 
candles  which  ih(^use  in  their  churches  during  the 

'whole  year.  At 'Home,  the  pope  performs  that  ce- 
remony himself}  and  distributes  wax-oandles  to  the 
cardinals  and  others,  who  carry  them  in  processtbtt 
through 'the  great  hall  of  the  pope's  palace.  This  ce- 
remony was  prohibited  in  England  by  an  ordef  of  coiia* 
cij  in  X548. 

Candlemas,  (id  Feb.)  is  made 'one  br  the  four 
terms  of  the  year  for  paying  or  receiving  rents  tir 
bf^rowed  money,  &c.— In  ^he  toiirts  of  law,  Candle* 
'mas  tfbrnibegins  15th  January,  and  ends' 3d  February. 

CANDLESTICK,  an  instrument  to  hold  a  candle, 
miade  in  different  forms,  and  all  sorts  of  matter. 
.  The  golden  candlestick  was  one  of  the  sacred  oteti*. 

*  sils  made  by  Moses  to  be  placed  in  the  Jewish  taber- 
nacle. It  was  made  of  hammered  gold,  a  talent  in 
weight.  It  consisted  of  seven  branches  sup^rted  by  a 
base  or  foot.  These  branches  were  adorned  at  equal 
distances  with  six  flowers  like  lilies,  and  wifh  as  many 
bowls^  and  knobs  placed  alternately.  Upon  the  stock 
and  six  branches  of  the  candlestick  were  the  golden 
lamps,  which  were  immoveable,  wherein  were  put  oil 
and  cotton. 

These  seven  lamps  were  lighted  everr  evening,  and 
extinguished  every  morning.  The  lamps  nad  their  tongs 
or  snuffers  to  draw  the  cotton  in  or  out,  and  dishes 
undem^th  them  to  receive  the  sparks  or  droppings  of 
the  oil*  '  This  candlestick  wss  placed  in  the  antichamber 
ef  the  sanctuary  on  the  south  side,  and  perveA  to  illn« 
minate  the  altar  of  perfume  and  the  tabernacle  of  the 
'  sbew-bread.  When  Solomon  had  built  the  leihple  of 
the  liord,  he  placed  in  it  ten  golden  candlesticks  of  the 
same  form  as  that  described  by  Moses,  five  on  the  north 
and  five  on  the  south  side  of  the  holy :  But  iafter  the 
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BfWflbntiA  ca^Mty,  Me ^Meti  ^^iMmMl  ^ms^mgnia 
'iriai6edio  the  tenipte,'ito'it  hVd'be^  iiiKf««i«''in  Hie  t«&« 
'biemicte  hy  Bffdbes.  This  wi6r#d  AlMsil;  it^bn  the  ^e- 
8(hict?6n'of  the  teiA|^1eby  the  RomatTs,  Itas  l6<lgr^d  sa 
the  tettfpfe  6fVtk^e  bnilt  by  V<!!»piiihto  ;  and  fte  repf^. 
'dentation  of  It 'is  still  tp  be  se^  tm  tke  triuiiifilal  «reh 
at  the  fbot  dflHotint  Fktatine,  onVhicb  VeapttBian^s 
rrtomph  is  delita^ated. 

.     CANDY,  a  large  kiifgdtoi  1>f  Asia,  in  the  Itoliittd  of 

Ceylon.    It  contains'  about  n  quarter  df  the  islaod  •  $  and 

'as  it  is  encofti)>as8i^d  kirh  h?gh  movotaifeis,  And  covered 

with  thick  forests,  through  which  the  roads  anid  ^th» 

'are  narrow  and  dimcult,'^the  king  Inrd  them  gnairded  to 

r^ent  his  iubjects  from 'going  into  dtfaer  ooHntriee. 
is  full  of  hills,  frdm  whence*  rivulets  prdened  wbieh 
are  fall  of  fijtb ',  but  as  they  rdn  among  ihe'Mcke,  th€y 
'  ate  not  fit  for  boats :  lidweier.'the  snl^bitaMts  are  tetr 
tfexterouM  in  turning  them  to  water  their  UM^  wbita 
is  fhiitfttl  in  riee,'^nl8e,  and  hemp. 

Since  the  bland  of  C^lbn  Ml  into  the  bands  of  the 
English,  #e*bave'oBtaite€d  fbller  infMnation  reapectiag 
It.     Mr '  Percival,  *who  has  pnblilhed  an  ate<Anit  of  tMa 
iidahd,  itaentidns  the  jealousy,  "both  ef  Ibe'DMcb'tAd 
of  the  natives,  ta'diffieuHt^Htblth^mfdlftot  iMVo'tMn 
*  e&sify  surmounted  bytraven^tsrwhile  it  r^nlMiineil  snb- 
ject  to'Holland  *.  ^  The  interior  of  the  iaiaifd  (be  oiys),  •  ^m 
owing  to  the  jealoosy  of  the  Dutch,  has  been  litflo  ex-^^g 
''plored  by  Europeans)  and  any  traveller  who  might ^*> 
have  obtained  the  permission  or  the  Dotch  to  visit  it^ 
*eoo1d  not  have  executed  bis  purpose  from  the  jetloosj 
of  the  natives.    Since  the  Candians  bater  been  drivon 
by  their  invaders  into  tb^  mouhtaios  of  the  interior,  it 
'has  been  their' policy  carefiilly  to  pr^V^nt  any  Eun^ 
an  from  teeing  those' objeiets  whieb*toi||ht  tSnpt  the 
avarice  of  bis  countryviien,  or  DHHn'obieMng  the  ij^ 
preaches  by  which  arf  armTCOold  penHrale  their  moon* 
Uins.     If^an  Ennkjfi^in  by'aily  aoeMeOt  was  earriod 
into  thrfr  territories,  th^  took  every 'pretmatln  tofre* 
vent  Urn  from  (escaping;  and  the  |^ftrds,'sUliBiiM 
evertwhere  *  at  Ae'  approaebea,  joined  to  the  wide  aid 
pathless  woods  whitb  diirlde  the  tnteribr  from  the  eeaef^ 
^  rendered  tocb '  aii  attempt  almost  oomj^letely'  diMpatta» 
"When  an  amhkssadbr  was  sent  from  luiy  European  *^ 
comment  to  the  king  of  Candy,  be  was  wnlcbed  with 
all  that  strictness  atid  jealousy  which  the  snspieisos 
temper  of  nncivilik^d   nations  dictates.    lo  an  em* 
bassy  which  I  attended  to  the  ooort  of  that  nslNUth, 
I  bad  an  i^iportnnity  of  observing  bow  careful'  the  na- 
tives were  to  prevent  ItrAngers  from  making  any  ob- 
servations.   Bftr  Boyd,  who  aboot  twenty  years  a^ 
'  went  on  a  simitar  embMsy,'  was  watched  with  the  stAs 
particular  circumspection  ;  and  has  tbereibio  bcsa  sUs 
to  add  little  to  our  stock  of  knowledge  oooeemiog  the 
interior. 

'*  The  dominfens  of  the  native  prince  ore  eomflete- 

3*  cut  off  on  all  sides  from  those  of  tbe  Eoropstns,  by 
most  impenehvble  woods  and  mountains,  lit  ^ssaes 
which  lekd  through'  these  to  the  toasts  are  sxtivaNiy 
steep  and  difficult,  ahd  scarcely  known  ovw  by  1M 
natives  themselves.  As  soon  as  wendvanoe  frsmtea 
to  twenty  toiles  from  the  coasts,*  a  connUry  pnsesti  it- 
self greatly  diflbriflg' from  the  sem-<5oast,  both  is  nil, 
climate,  and  appearance.  After  tocendiiig  the  nMn- 
taltts  an^  passing  the  woods,  we  fiild  owSehes  ia  As 
fludst  of  a  conntty  not  advance  many  stages  bsjwd 
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c«|idl!f,  tlm  inl  •(«te  rf  iiiiproi^9infiiit»  v>d^  ffjiicb  w^  are  tsto* 
ntsiif^  to  find  ia  th^  acighbopihood  of  the  highly  cuU 
tivalcd  &rjd9  whieh  suiround  Coliimbo.  A3  ve  aJ vftnco 
toiiifJi  the  oentxe  o(  the  islaody  tjie  couatry  gnidually 
fiees,  and  libo  woo49,aod  moanuins  which  separate  the 
oef  end  paiU  of  the  fiouotiy  hjeeonae  mor^  stef^p  aad  im- 

pcrvioiM* 

**  It  ii  in  the  midat  of  these  fastaei^es  that  the  native 
priMO  <till  pr^qe^voa  thofe  r«0iaios  of  territory  and 
podRiemUcb  ha  Ye  b^o  left  him  by  successive  invaders* 
Hi%^d<iniii>toiy  irenoif  mn^h  ri^docfd  iasize:  for  b|> 
side*  tW.  whfih  of  Uie  ^rcoasti  which  wei^e  of  anj 
▼aWf  iho  I)olch|  ip  their  variouf  attacks  dnriqg  tbe 
hfk  4e»titff|r»  bavis  cootriyed  to  get  into  their  power 
evoiy  tXM(  fflon  ifhich  they  could  d^ive  eijlhe^  eqH>lu* 
iMnt  Of  loiDarity*  Those  p;-Qyiqces.  which  still  remain 
fto  hiiMi.ve  NowQcalTi^  and  Hotcourly  towards  the 
•erih  aod«.lioEth<^e8l}  while  JVhtuly,  comprehending 
the  districts  of  Bintaoa,  Velas,  and  Panoa^  with  a  few 
olhepv  OMfii^  tho99  piurta  mor^  to  tjbe  eastward.  To 
the  si^illirfo^l  lioii  Ouyvahy  a  province  of  voroe  notc^ 
•lid  giisi^  ^  king  one  of  his  titles.  The  weftem  parts 
asft  ihitty  i|id«do4  io  the  urovinces  of  Cotemal  and 
Higtomooiky-  Tho9P  diforent  Movince^  af^  sobdi- 
^ided  into  c^rloa  op  di^Uipts*  ona.  entirely  b^ong  to 
ll«^ii«|iv»  prii¥lo*  It  iii  i^^dle^  to  recount  the  nances 
^  (how  di^Jlioos  vfbi(b  strqitch  towards  tl^e  sea^com^t, 
•M*Ma  OOWicbie^y  in  oiwr  lAfscssion. 

^*  b  the  higboitopd  mpff;  cenuical  part  of  the  nativo 
fciag'a  dopsiniMis,  lie  the  corles  or  counties  of  Oodanor 
Md  Tataoonrt  in  vbifh  w^  ritoat^  the  f^  principal 
mtigfi,  Theoo  ooi^ntries  tak^  the  pre-eroinen^i^  of  i^U 
ib^  PHty  ofid  ore  both  bettor  cuJuyat^d^  and  more 
fllfthps^  thoa  onj  pf  the  other  distrijctf »  and  azo  di/s* 
^gwdied  by  the  general  name  of  Cond6  Udda  }  cpndi 
^.rnrnH  m  dM^  n^vo  loqgiiag^  signifying  a  ofqnntain, 
«od  «iUt  Ihci  {(reihtf»t  or  hiffbpi^ 
.  (^jWa  Ml  l9to  th«  b«pq>  pf  the  Britihb  in  1.70^  \ 
jffA  m  s8pa  » ifnr  origipf ted  yfii\^  ibfi  Candian/).  Tho 
Bpftiok  tool^  ppffOfHtpn  of  the  capi^l,  a^d  jpljice d  % 
Mil  priNi  Hi  the  t^frone  I  |iot  the  .qailitajj  forco  be- 
.i»f  If  dined  by  (be  Gl«in»t^»  ^d  th^  CandisioA  being  i^ 
%»•»  tfco  ploor  VM  gi?«f}  op  Joy  capitulation,  in  de^ 
.«Mo  fit  vbichi  bomvffy  tjie  Itcitish  yfsrp  niaiwicre^. 
Aswihef  3ini|isb  Copce  again  fiednced  th/s  chief  town  10 


^x^y  «l4  ill  lZ.%6  th^  kingdom  w^^  ai^nei^ed  to  the 
SfUnk  dowintPiOf.  Tbi»  Mffdif^s  i?evolted  i^  1818, 
bat  were  onbdned  after  a  considerable  struggle. 

CdMP>T,  AloiW)  pf  ^^y  uid  capital  of  ^  kiqg^^un  ^ 
Ijbp  SWM  B«4Me»  ^  Jbe  islaii4  of  Cc^lof^*  It  has  been 
ofUn  bvnt  by  the  P^qguesie  when  they  were  masters 
of  thsta  csinali.  It  m  oitn^tcd  in  £.  Loqg,  79. 1 2.  N. 
I*t.7.3j, 

We  hoTO  the  fpUofring  description  of  Candy  ^y  ^f 
iMM»  «boip  we  ItfTO  f^n^jn  flftoitody  f^>d  who.  at-' 
lo^dM-M  oiiiNMif  Itp  tho  kiqg. 
-  V.  In  Ao  distoct  of  TfOai^pr  Jics  C^p^jf  the.  royM 
%|ild  tho  caiuM^l  9f  t^^  P^tiy.^  princess  domi- 
It,  ii  simMfd  |kt  t)ie  d>s(apce  of  So  milcs^  froni 
CeioabiiL  and  twioo  as  far  frop  Trincoipftlee*  in  the 
WU^  of  lofty  ond  sti^p  liillfL  Govfred  yr^ih  thick 
jongis-  •  The  mcTOF  9^^  difficult  |iasM#  by  wbicb  it  if 
OMWiiinhf  d  aipinliitifdifti  witb  tif^pk  J)cdges  of  tfcorn  ^ 
Mfw  pi  *•»«»  «9n4«o  dmur,!^  r9PH^«  WI!f 
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in  the  vicinity  of  Candy  like  lines  of  circumvallation.    candy. 
Through  them  the  only  passage  is  l^  gates  of  the  same  CandiinV 
thorny  materials,  so  contrived  as  to  he  drawn  op  and  ^ 
let  down  b^  ropea.     When  the  Candians  are  obliged 
to  retreat  within  these  barriers,  they  cut  tbe  ropes,  and 
the;i  it  is  impossible  to  force  a  passage  except  by  burn- 
ing down  the  gates,  which,  from  their  green  state, 
and  the  constant  annoyance  of  the  enemy  sheltered 
behind  them,  would  prove  an  enterprise  of  time  and 
difficulU.    These  hedge-r.ows  form  the  chief  fbrti^ca* 
tions  of  Candy.      The  Malivagonga  also  nearly  sur- 
rounds the  hill  on  which  it  stands :  that  river  is  here 
broad,  rocky,  i^nd  rapid  j  a  very  strict  guard  is  kept 
on  it,  and  ev^ry  one  who  passes  or  repasses  Is  closely 
watched  and  examined. 

^  The  city  itself  is  a  poor  miserable*1ooking  place, 
surrounded  by  a  mud  wall  of  no  strength  whatever. 
It  has  been  several  times  burnt  by  Europeans,  and 
vras  once  desertec|  by  the  kinff,  who  retired  to  a  more 
inaccessible  part  of  his  dominions.  It  is  upon  occasion 
of  the  embassy  of  General  MiicdqwaTl,  that  any  infor- 
mation concerning  the  present  state  of  Candy  has  been 
obtained  }  and  even  then  it  could  be  little  more  than 
guessed  at,  i(S  the  ambassador  and  his  suite  were  ad*' 
mitted  only  by  tprcb*light,  and  always  retired  before 
break  of  day.  From  what  could  then  be 'obserycMl, 
the  city  consists  of  a  long  straggling  street  built  on 
the  declivi^  ot  a  hill }  tbe  houses  mean  and  lo'w^  but 
with  their  foundations  raised  in  such  a  manner,  above 
the  level  of  the  street,  that  they  appear  quite  fofty  (9 
piwsengers.  Tbe  reas9n  ot  this  extraordinary  taste  is 
to  enable  tbe  king  to  hold  his  assemblies  of  the  people, 
and  to  have  l^is  elephant  and  bufiaio  fights  in  the 
strieetf  without  intenering  with  the  houses.'  When 
tl^^  kmg  passes  along  the  street,  nqnt  of  the  inha- 
bitants are  allowed  to  appear  before  their '  houses, 
or  the  paths  on  a  level  with  them,  as  that  would 
bfc  attended  with  the  heinous  indecorum  of^  placing 
a  6ubje.ct  higher  than  the  prince  descended  of  the 
son. 

**  At  the  upper  end  of  this  street,  stands  the  palace, 
a  popr  monsion  for  the  abode  01  a  king.  It  is'  sor- 
iY)nnded  with  high  stone  walls,  and  consist^  of  two 
sqinres,  one  within  tbe  odier.  lo  tbe  inner  of  these 
a;:^  the  royal  apartments,  and  it  is  there  that  t^  court 
is  beld  and  audiepces  given.  I^e  exterior*  of  the  pa- 
lace and  the  rest  of  the  city  could'  be  but  ireiy  par- 
tially obseryed  by  those  who  attended  Genepil  ^ac- 
dewal,  owing  to  the  pressure  of  tbe  crowd,  and  the 
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or  industry  among  th^  inhabl^tants,  it  is  not  Indeed 
to  be  expected  that  any  thing  could  be  tp^.i'  wtlth  in 
this  stragglinff  village  to  attract  the  attention* of  tbe 
travefler* 

CakbT,  or  Sugar-Candy^  a  preparation  ofsogpr  made 
by  melting  and  crystalliiing  it  six  or  seven  ^mes  over, 
to  render  it  hard  or  transparent.  It  is  of  three  kinds, 
white,  yellow,  ^d  red.  Tbe  white  comes  from  t^e 
lqaf«aogar,  the  yellow  from  the  casonado,  and  the  red 
from  the  muscovado. 

Candying;  the  act  of  preservingjsfmpl^p  i^ 
au(itapco»  by  boiling  them  in  sugar.  Tb^'perfok 
yr    -nnr,   ^         ^     Ra       ^  '^ '^    man<^ 
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I       bM  b  ti<iw  beioMe  A'pait'oP  Jllie'i  b«iimM  «f  the  omi* 

-'    -  ^"'   CANE.     See  A!atmM '  bnd  Caiamm,  Botant 
lii^ib?.  ^  •       '*  '    *''^  ■■'■•■      - 

;  ^  € AKC,  denotM  also  a  Wafting*  ^Mk^  Ic  1t%QiCbn4ry 
4i»  adorn  it  trkb  n  liettd  tff  gol4»  -^iiliw,  agttey  ^c; 
Some  are  w4tfaoat  ktioISi  atid  f^Tf^ttuMhi  afti  «Ten  $ 
others  are  ftilt  of  knots  "abotit  two  iMtlie^  dAftaiioo  from 
one  another.  Theto  llaii€' haV^V^t^  Httle  oteatfci^y  Mid 
will  not  bend  to  wollao-thcj  dthertf.  ' 
'  Canes  of  Bengal  vre  the'iiMsC  beadtiTiit  i^hkli  the 
%aropeans  bring  into  £iift»])e.  Somo«f^thtn»  are  oo 
€ne,  that  people  work  \\mA  tnio  boWk  or  vestelSytvbieh 
'being  ^rniolKd  ovet  in  the  inftidOf  wHb  blaitk  or  yeU 
'hnr  lacca,  will  held ' lienors  As  weU  no  gltio  or  China 
■VN^te  d»eii  amd  the  Indtnns  use  them  for  thai  por- 

^  OAtTE  to  ftlso  ihe  name  of 'n  long  fneasnre,  which  dif- 
fers a<^eordNffi- to  the  corral  eoontrtes -where  it  is  nsed. 
'At  Nupletf  the  eone  io^eqeal  to  7  feet  3^  inches  Eng- 
lish measure :  The  oano  of  Thoulonse  and  the  Upper 
LanguedoO, .  10  eqnat  to  the  'varre  of  Arragon,  and 
contains  5  fekt  8^  inches  ^  at  Montpellieri  novence, 
'  Danphiny^  and  tlte  Lower  LanguedoCy  to  6  English  feet 
$i  inches. 

CANEA,  a  coosidenible  to^n  of  the  island  of  Can- 
dia,  where  a  hashaiT  tedides.  It  was  built  by  the  Ve* 
netlans,  and  oecopies  part  of  tbe  oite  of  tlie  ancient 
Ctbo'Via.  It  is  biiC  aboot  twomtlei  tn  oooipaas ;  en- 
circled on  the  land  side  with  a  single  wall,  extremely 
thick  ^  and  defended  by  a  (road  amd  deep  ditch,  cut 
through  a  bed  of  rook^^blch  extendo  all  around  the 
wall.  By  cutting  it  still  deeper,  they  nsight  cause  tbe 
sea  to  flow  round  ito  tamparts|  on' which  they  have 
yabed  high  platforms,  that  their  grott  guns  nngbt 
Command  a  wiier  extent  of  the  adjacent  plain.  The 
oity  lias  only  one  gate,  the  gate  of  Rietiino,  protected 
Vf  a  half-moon  battery,  wMeh  is  the  only  exterior  fort, 
'^e  side  which  faces  the  sea  Is  the  best  fortified.  On 
the  left  of  the  harbour  are  four  batteries,  rising  one  above 
another,  and  planted  with  a  number  of  large  cannons 
of  cast  metal,  marked  with  the  «nns  of  Venice.  The 
ftrot  of  these  batteries  standi  close  on  the  brink  of  the 
sea*  The  right  side' of  the  harhoor  is  defended  only 
by  a  strong  wall,  extending  along  a  chnin  of  pointed 
rocks  which  it  is  dangerous  for  ships  to  approach.  At 
the  extremity  of  this  wall,  there  is  an  eld  castle,  falling 
intoroins.'  Beneath  thateastle,  the  Venetians  had  im-^ 
ibense  arseoadSf  vaulted  with  stone«  Each  of  these 
viiults  was  of  Bufllcient  length,  bieadth,  and  height,  to 
oevve  ae  a  work-^hop  for  boHdmg  a  skip  of  the  line. 
*  The  g#ound  io  slopMg,  and  the  outermost  part  of  these 
capacious  arsenals  i$  on«  level  untb  the  sea  ^  so  that  it 
was  very  c^jj^te  launch  the  ships  boi&  there  intb  the 
water.  Tbe  Turks  are  sufEsribg  tlntt  magnificent  work 
In  tall  inti>  ruins.        - 

Tbe  City  of  Canea  is  laid  out  on  a  fine  plan.  The 
etreeti  are  targe  and  stskight  j  and  the  squares  adorned 
with  fonntalos.  There  are  no  remarkable  buildings 
'  in  it*'  Most  ef 'the  bousea  are  flat-rooCsd,  and  'have 
only  one  story.  Those  cpn^gudns  to  the  harbour  nre 
'ardotnoA  with.'' gaUeidesy:. from  whkh  you  enjoy  a  de- 
lightful  prospect.     From   tbe  windows  you  dUcover 

the  lnrg«  *bay  fcrined  betweea  Gape  Spida  nod  Cape 


Mike,  ani  all  the  bbs^  tkat  ave'elrtering»i«'Or 
ftig  out.  The  -fasif boar,  at  psesentf  recrivies  skips  of 
son  tons  botfdoA  :  andit  saigbA  beenki^  ee  aa  «» 
adroit  the  largest  frigates.  Its  mouth  is  exposed  to  tfaa 
violence  of  the  north  wiofde,  which  nometitnes  sWeil  the 
bcHowsaibove  the  rampants.  But,  aeit  is  narrow^  and 
the  bottom  is  good,  ships  that  are  well  >  moored  run  00 
danger:  At  the  timo  whai  Tonmefort  visited  Crete, 
Canea  dtd  not  contain  mete  than  five  or  six  thonsand 
inhabitants.  Bnt,  at  present,  when  the  gates  of  Giift* 
Petra,  Cnndi,  and  Betimo,'  are  chnOiked  up,  tbe  mer- 
ohants  have  retired  to  Caoea  |  and  it  is  reckoned  to 
contain  16,000  souls.  The  envirens  of  the  town*  are 
admirable  $  being  adorned  with  finrests  of  olive-teees 
mixed  with  fields,  vineyards,  eardens,  and  farooka  bor«' 
dered  with  mvrtle-treee  and  murel-reses.  The  chief 
fovenne  of  thia  town  consists  in  <d*oitve.  E.  liongi 
34.  15.  N.  Lat.  35.  38. 

CANELLA.    See  BoTAmr  Index. 

CANELLE,  or  Cane  Land,  a  large  ooontry  in 
the  island  of  Ceylon,  caHed  formerly  the  kittgdom  of 
C6ta*  It  contains  a  great  number  of  cantons,  now  oe«> 
copied  by  the  Englisb.  The  chief  richee  of  this  coon* 
try  consist  in  mnnamon,  of  which  there  are  large  fo^ 
rests.  There  are  five  towns  on  the  coast,  some  forts, 
and  a  great  number  of  harbours.  The  rest  of  the 
coantrr  ie  inhabited  by  tbe  natives)  and  there  are 
several  rich  mines,  from  whence  they  get  nibioai  aaj^ 
phires,  topazes,  cats  eyes,  and  sevenl  other  precious 
stones. 

CANEPHOB^,  in  Grecian  antiquity,  viigins  who 
when  they  become  marriageable,  presented  oertain' 
baskets-  full  of  little  curiosities  to  Diana,  in  order  to  get 
leave  to  depart  out  of  her  train,  and  dwnge  their  state 
of  life. 

C ANEPHOBIA,  in  Grecinn  antiquity,  a  cereao- 
nv  which  made  part  of  a  feast  celebrated  hy  the  Athe- 
nian virgins  on  the  eve  of  their  marriage-jday.  At 
Athens  the  canephoria  consisted  in  this,  that  the  nsaid, 
conducted  by  her  father  and  mother,  went  to  the 
temple  of  Minerva,  carrying  with  her  a  bukei  fuU  of 
presents  to  engage  the  goddess  to  make  the  mairiagn 
state  happy ;  or,  as  the  scholiast  of  Theocritna  has  it, 
the  basket  was  intended  as  a  kind  of  honourable 
amends  made  to  that  goddess,  the  proteottix  of  virgi- 
nity, ftr  abandoning  her  party :  or  as  a  oereasony  tu 
nfpeaae  her  wrath.  Snidas  caUe  it  a  festival  in  hoaonr 
of  Diana. 

Canxphorx A  is  also  tbe  name  of  a  festival  in  hoiMNnr 
of  Bacchus,  celebrated  particularly  by  the  Atheniana, 
on  which  the  young  maids  carried  golden  baskets  Ml 
of  fruit,  whidi  baskett  were  covered,  to  conceal  the 
mystery  from  the  uninitiated. 

CANES,  in  Egypt,  and  other  eastern  eonntrief,  a 
poor  sort  of  bnildings  for  tbe  reception  of  straagera 
and  travellers.  People  are  accommodated  in  these  witk 
a  room  at  a  small  price,  hut  witb'uo  either  necessaries  $ 
so  that,  excepting  the  room,  tbere  are  no  greater  no- 
commodatiqns  in  these  houses  than  in  the  deserts,  only 
tbxt  there  is  a  market  near. 

Cakes  f^natM^  in  ^Hronamy^  the  Greyhounds,  two 
new  constellations,  first  established  by  Hevelius,  be«. 
tween  tbe  tail  of  thoGreat  Bear  and  BM^s^arme,diove 
the  Coma  Berenices.  The  first  is  caUed  atierim^  he* 
iaf^  thai  next  the  Beards  ui^.  the  other  dbra..  They 
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I       ed  UiOk    Tbfi  >bng|itoii9t  Mtdtivllhides)  of  eauit  iff« 
CmgwgK  ni^ett  lu  IbMUttSc/  Id  ,llie  Briftbh  CmJ«^i»  dicj 

CANErTO^  II  •tnmg/tom  in  Italy  in  the  dvcbf 
4>f  Mmloa^  aeattd  on '  tbef  liver  OgitD,  ^iriiicii  wis 
taktn  by  the  ImpcriftHtta  in  i^OS,  by  ^he  French  in 
170a,  nftenrards  by  the  Iniperidists,  mnil  thm  by 
the  Frtnoh  in  1705*  E^Ltm^  10.  45.  N.  htJu  45* 
io« 

CANGA,  in  A»  GUneao*  nSkin,  a  wooden  dog 
bomo  OB  Ihe  nock^  by  way  of  pnoiahmeni  for  divert 
offences.  The  caaga  is  compoBod  df.  twa  pieces  of 
wood  notched,  to  raoeiTe  the  criminals  neck  j  the.  kiad 
lies  on  his  shenldera,'  and  is  more  or  less  heaYy  aeeord- 
ing  to  Ihe  quality  of  bis  offinice*  Seme  cangas  weigh 
#Mlb.;  the  generality  from  50  to  6o»  The  mandi^ 
rins  condemn  to  the  punishment  of  the  canga.  Sea-> 
tence  of  death  is  sometimes  changed  for  this  kind  of 
pnoiahment. 

>  CANGEy  Charles  du  Freske,  Sieur  i>I7»  one  of 
the  most  leaned  writeis  of  his  time,  was  bom  at  A> 
miens  in  i6oi»  and  stndied  at  the  Jesuits  college  in 
that  city.  Afterwards  he  applied  himself  to  the  study 
of  the  law  at  Orleans,  and  gained  great  reputation  by 
bis  works  $  among  which  are,  I.  The  history  of  the 
rmpiie  of  Constantinople  under  the  French  emperors. 
s«  John  Cinnamns's  six  books  of  the  history  of  the  aC* 
fairs  of  John  and  Manuel  Comnenos,  in  Greek  and  La- 
tin, with  historical  and  philological  notes.  3.  G/asM- 
rium  ad  Scnpiorts  medtlte  et  injima  Latinitaiism 

CANGI,  Geangi,  or  Caf^ni^  anciently  a  people 
of  Britain,  cenoeming  whose  sitnatiens  antiquaries  have 
been  mnch  perplexed.  They  are  all  the  same  people. 
Csimden  discovered  some  traces  of  them  in  many  dif- 
fietenl  aad  distant  places,  as  in  Somerset^ire,  Wales, 
Derbyshire,  and  Cheabire }  and  be  might  have  found 
as  plain  Tcstiges  of  them  in  DeTonsbixe,  Dofsetahire, 
Essex,  Wiltshire,  &c.  Mr  Horsley  and  others  are  no 
less  perplexed  and  nndetermined  in  their  opinions  on 
tfab  subject.  But  Mr  Baxter  seems  to  hnve  discovered 
the  tme  eanse  of  air  this  per^exity,  by  observing  that 
the  i!4ngi  or  Ceangi  were  not  •  distinct  nation  seated 
in  one  particular  place,  but  such  of  the  youth  of  many 
different  *naliona  as  were  employed  in  pastuiagci  in 
feeding  the  iocks  and  herds  of  their  respective  tribes. 
Almost  all  the  ancient  nations  of  Britain  had  their 
eeangi,  their  pastoritia  pubes,  the  keepers  of  their  flocks 
nnd  herds,  who  ranged  about  the  country  in  great  aum- 


b«tidse.tbMpbe.%eiekt4^cimally'W/stt  with  |at)i  bppdH  ^m^M^ 
a»4^  b^rithai  owmal'  pe«wi  Im  es;ffciited  mocs  .4f#ig«%       p. 
and  noished  more  grand  works  with  bis  owi^  pfmiliii  JFj^^^ 

ifK^vuKli  .shortiir/.tinio*  thamnieit' other  artjpis  could  Jlff^!^ 
do  with  several  assistants.    He  died  in  1585. 

In  d»  refai  cottefltjeoi.at  F^is  Ihei^is^a  Sleeping 
Cupid,  as  large  as  Ufei  and  likewise  Judith  with  her 
atteadant^  wh^tare  paial^d  by  C|^ngiagio»  and  are  aft. 
hoAoiuhto^bat  mast^ir  And^ia  tjn^.  Pembroke  colleo- 
Uon  at  WiUon  is  a  piotofe,  reputed  tibe  work  of  Can*  - 
giagio,  representing  Chrift  boaii|»g  his  «ross* 

CANICUIiA*  4S  a. name  .proper  to  one  of  th^  atars-^ 
of  the  (^eosteUation  eania  fnq^'ar^  called  also  simply  the 
doff  4^rg  by  the  Greeks  ^Bimmc,  Sirws^    Canicola  in 
the  lentil,  in  order  in  the  mitannio  csttalogoc}  in 
Tycho^tf  and  Ftolemy-^a  it  Is  tbe  second.     It  is  situated, 
ifttbe  mool;k  of  the  .comtellation }  and  is  of  tbe  first, 
magnitude,  being  the  largest  and  brightest  of  all ,  the 
stars  in  the  beavene.    Fiom  the.  rising  of  this  star  not 
<ioemica|ly,  «r  with  the  sun,  but  heiiacallv^  that  is^  its^ 
emersion  from  the  son's  rays,  which  now  bappeps  about, 
the  J  5th  day  of  August,  tjie  ancieats  reckoned  their 
dies  casiQuiares^  or  dog  days*.    The  Egyptians  and  £• 
thiopiana  began  their  year  at  the  rising  of  the  Canicula, . 
reckoning  to  its  rise  again  the  next  year,   which  is    . 
called  -annus  conarius^  or  canicular  year.    This  year 
consisted  ordinarily  of  365  days,  and  every  fourth  year 
of  366,  by  which  it  was  accommodated  to  the  civiL^ 
year.    The  reason  of  their  choice  of  the  Canicnla  be*- 
fore  tbe  other  stars^  to  oompnte  their  time  by,  was  not 
only  the  superior  brightness  of  thaA.star,  but  becmiso 
its  heliacal  rising  was  in  Egypt  a  time  of  singular  note, . 
ns  falling  on  tlm  greatest  augmentation  of  the  Nile,» 
tbe  Imputed  Cfttber  of  £|^pt.    Ephestion  adds,  that^ 
from  the  aspect  and  colour  of  Canicola,  the  Egyptians 
drew  pvO0Sostics  coocemiog  tbe  rise  of  the  Nile  }  aod^, 
according  to  Floms,  predicted  the  future  state  of  thw 
year>  so  that  the  firpt  rising  of  this  star  was  annnallyv 
observed  with  great  attention. 

.  CANICULUM,  or  CavicPLUS,  in  the  Byzaotino^ 
aoliqnities,  a  goMcn  standish  or  ink  vessel,  decorated 
with  precious  stones^  wherein  was  kept  the  sacred  en^ 
amstmnt  or  red  bk»  wherewith  tbe  emperors  signed  their> 
decrees,  letters,  &e.    The  word  is  by  some  derived" 
from  camif  or  camcmk$$i « alluding  to  the  figure  of  a  dog, , 
which  it  represented,  or  rather  because  ii  was  supported 
by  the  figuxns  of  dp0s»    The  eanicttlum  was  under  the 
care  of  a  particular  officer  of  state. 

CANINAt  the  north  part  of  tbe  ancient  Epims,  a^ 


bei%  an  they  were  invited  by  the  season  and  plenty  of    province  of  Greece,  which  now  belongs  to  the  Tuxks^ 


pnstnre  £sr  their  cattle.  This  is  the  reason  tliat  vesti* 
gee  of  their  name  are  to  be  fomid  in  so* many  diffisrent 
parts  of  Britain ;  but  chiefly  in  those  parts  which  are 
most  fit  for  pastnrage.  These  ceangi  of  the  different 
British  nations^  naturally  brave,  and  rendered  still  more 
-hardy  by  their  way  of  life,  were  constantly  armed  for 
the  protection  of  their  floeks  from  wild  beasts)  and 
tbeee  nrms  they  ooeasionally  empl^ed  in  the  defence 
•f  their  coontry  and  liieir  liberty^ 


and  lies  off  tbe  entrance  of  tbe  gulf  of  Venice.    The* 
principal  town  is  of  (the  same  name,  and  ia  seated  on  the 
sea  coast,  at  the  fioot  of  the  mountains  of. Chimera*. 
E.'LoBg.  19.  25.  N«  Lot.  40.  S5*- 

CANINANA,  i^  Zoolcgy^  tha  name  of  a  speciea  of 
serpent  found  in  Ametica,  and  esteemed  one  of  the  less 
poisonous. kinds.   It  grows  to  abopt  twefeeft  long}  and  * 
u  green  on  the  hack,  jmd  yelloir«on  the  belly^    It  feeds  • 
en  eggs  and  small  birds  \  the.  natrvef  cot  off  the«head  i 


CANGIAGIO,  or  Cambiasz  Luoovico,  one  of    nnd  tail,.aod  eat  the  body  as  a  delicate 


tbe  most  eminent  of  the  Genoese  painters,  was  bom 
in  1527*  His  works  at  Genoa  are  vety  numemns} 
jund  he  was  emplbyed  by  tbe  king  of  Spain  to  adorn 
part  of.tfaeEsoorial.  ItisremaiSked  of  hias^'tibaeiie 
wtas  not. ooljin. most  cxfeditmna  aaul  rapid  painter^ 


CANINEy  whatever  partakes  of,  .or  hM  any  rahu  • 
tiottta,  the  nature  of  a  deg» 

Cammns  JfpMtf  ,amottnts  to  mnch  tbe  same*  with  % 
Buz^MT* 

Odmas  Madw^^  Bea-MsniGiia  Ziutew 


tJ    it    N  t    t34    ] 

VjKtm  teeiX^  MVt  two  ^imp-tigtA  teeA  in  tmdk     wsCer,  the 
juw'y  one  im  tuth  nlitp  placed-  between  tile  ineisore» 
mm!  mdkres. 

'  CAN  INI;  lomr  AnotLo  and  Maro  Aktiiokt', 
Inrotben  ancf  Hort^aM,  telebnted'  for  tbeir  Idire  ef  an^ 
^ilitieA;  J^it  excelled  In  deu|^8  for  efigMiTtng  on 
atones,  particniarly  beads :  ^re  engmred  ttmn.  'Aey 
#tre  enconraged  by  €«>Ibext  to  pnblieh  a  »uooeiiiott  of 
btads  of  tbe  betoea  and-  gtoat  mi^n  of  atitf^nity,  do- 
signed  from  medals,  antique  stones,  aod  other  aneient 
remains;  bot  John  died' kC'Sdiii^  soon  after  tbe  work 
4fAt  begon*:*  Maro  Anthony,  hoi^ei^er,  proeored  as* 
iHstanee,  IMsfaed  andpnblisbed  it  in  IlaliiO  in  l66o. 
Tbecvfs  of  this  editiofr  were  engraved  by  €anlm,  n* 
cmrdf  and  Vafet )  and  a  eurioas  explanation  is  given, 
wbittt^  discovers  tbe  skill  of  the*  Caninis  in  history  and 
friytboBogy.     Hie  French  oditfOb  of  Amsterdam,  in 


irk- 


1731,  is  sporions. 
'  €ANIS,  or  Dog.    See  Mammalia  btdem* 

*  Cavis  Major ^  tbe  Great  ]>og,  ib  Aitrammf^  n^en- 
vStellation  of  the  southern  liemispbere,  below  Orion*i 
leet,  though  somewhat  to  the  westirard  of  him  \ 
^faose  stars  Ptolemy  make*  *  29 1  Tycho  observed  only 

F5 ;'  Hev^lios  2i  j  in  the  Brihwnic  catalogue  they  are 

r- 

Cakis  Minor;  the  Little  Dog,  tO  Astronomy^ 


steltatfon  of  tbe  northern  hemisphere )  called  also  by 
the  Greeks  Procyon^  and  by  the  Latins  Antecank^  and 
^fktnictda,  Tbe  stars  in  the  consteRatiott  Canis  Minor^ 
arre  hi  PtoIemy^s  catalogue,  2$  in  TjrchoV  5)  in  He- 
^eHd^s,  13 ;  and  in  tbe  Britiiffi  catalogue,  14* 
<  CANISroS,  HEifRr,  a  native  of  Nimegnen,  and 
one  of  the  most  learned  men  of  bis  time,  was  professor 
of  canoO  law  at  Ingoldetadt ;  And  wrote  a  great  namber 
df  t>odcs;  tbe '  principal  of  which  are,  r*  Smnma  JtitrU 
Cttnonict.  1*  Antiyttit  Leetnmes^  a  very  valonble  work* 
He  died  fa  ifeg. 

CANITZ,  the  Bmrott  of,  a  German  poet  and  states* 
man,  was  of  an  ancient  and  iMustrious  family  in 
Smildenborg,  and  bom  at  Berlin  in  1654,  five  montha 
After  bis  father's  deftth*  After  his  early*  stodies,  be 
f  rsirelled  to  Trance,  Italy,  Holland^  and  England  \  and 
opoo  Km  return  to  bis  coontrr,  was  i^argeS  with  im* 
portant  negotiations  by  Frederic  IL  Frederic  IIT* 
employed  him  Also.  Clanitt  united  tbe  statesman  witk 
the  poet }  and  was  conversant  in  many  languages,  dead 
AS  well  AS  livtbg.  ifis  German  poems  were  published 
ibr  the  tenth  time,  1750,  in  8?o. '  He  is  said  to  have 
tkkkn  Horace  for  his  model,  and  to  have  written  pure* 
ly  AOd  defitatel^.  But  he  did  not  content  himself  with 
Imrely  xsuhivatmg  tbe  line  arts  in  himself;  be  gave 
all  tfre  encotiragement  he  could  to  them  in  otbersu  Ho 
died  At  Berfin,  in  1^99,  privy  coonsellor  of  state,  aged 

'  CAHKER,  a  disease  incident  to  trees,  proceedtnff 
ehiefl;  from  the  nature  of  the  soil.  It  ttakes  the  bark 
j-ot^and'Tsdl.  tfthe  canker  be  in  a  bongh,  cut  it  off  $ 
m  a!  lArge  bough,  at  some  ditrtanoe  from  the  item  ;  in  a 
nidkll  one,  close  to  it :  bot  for  over  hot  strong  gronod, 
^e  ground  is  to  !ie  cooled  abont  t^  roots  wi&  pond 
•rhntrAOtl  cow  dung. 

'CakkM,  among  farr^s.    Bee  FAAAikut  Iitdex.  • 
'CAMNAV  Ikoian  tLKtsi. '  See  ISoTAinr  iMfe*. 

CANNABIS,  Htut.    See  Botavy  Indttt. 

#rom  die  imvel  "^dittop  :poofldol  ABd-Miied  sa 
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natives,  of  tba  East  Indies  prepAre  an 
toxicating  liqoor  of  wfaioh  they  are  very  fond.      Xlie 
plant,  when  f vesh,  has  a  rank  narcotic  smell  |  ttie  vws* 
tor  in  which  tbe  stalks  are  soaked,  in  order  to  sepajrate 
the  toogb  rind  for  meeboM  nses^  la  said  to  be  WoleoC* 
ly  poisonous,  and  to  prodooe  Its  effects  alaMiat  um.  8€ion 
AS  drank.    The  seeds  also  hanre  tome  anMsll  of  tbe  iierby 
and  their  ta%te  is  uoctooos  and  aweolishr:  they   are 
recomnended,  boiled  in  niilk,  or  tritnrated  jsitli  water 
into  an  emulsion,  against  conghs,  beat  of  nrine,   end 
the  lfko»    They  are  also  said  te^  be  iiseAil  in  incoots* 
nenco  of  orine,  and  fee  restraining  veaorealappetiiea«; 
but  eaperienoe  does  not  warrant  their  having  any  vdr- 
tnea  of  that  kind. 

CANN£,  in  AndeiU  Go^gvwf^  a  town  of  Jkpnlsa 
on  the  Adriatic,  at  the  mouth  of  the  river  AnfidoB^ 
rendered  famous  by  a  terrible  ovettbiew  wkiob  the 
Romans  here  receivtd  from,  tlie  Caathagiatana  endnr 
Hannibal.    The  Roman  consols,  iEaiilios  Baalaa  eosi 
Terentios  Varro,  being  authorised   by  the  senate  to 
quit  the  defensive  plan.  And  stake  the  Hsrtoaes  of  the 
repoblic  on  the  chance  of  a  battle,  marciMd  fraos  €»« 
nnsinnii  and  encamped  a  few  mika  ease,  in  two  naeqnai 
divisions,  with  the  Aufidns  between  them*    In  tkia  po* 
sition  they  meftnt  to  wait  for  an  oppOTtonity  of  engage 
ing  to  advantage }  but  Hannihal,  whose  critical  aitqa* 
tioH  in  a  desolated  country,  withoot  lofugo  or  aNisSt 
coold  admit  of  no  delay,  found  aeaoa  to  inflaom  the 
vanity  of  Varro  by  some  trivial  advantages  in  skinaisiiea 
between  the  Ught  horse.    The  RooMna,  elated  witli 
this  sucoess,  determined  to  bring  matters  to  a  speedy 
ciMSclosion}  but,  finding  the  ground  on  the  south  side 
too  confined  for  the  operations  of  se  largo  an  anay, 
orosaed  the  river ;  and  Varro  resting  his  rinht;  wing 
upon  the  Aufidus,  drew  out  bis  forces  in  the  piaio. 
Hannibal^  whose  bead-qnartets  were  at  Canass,  no 
sooner  perceived  the  enemy  in  motion,  than  he  Ibeded 
the  water  below,  and  marshalled  his  troops  in  a  )ioo 
opposite  to  that  of  his  adversaries. 

The  Romans  were  vastly  soperior  in  nomber  to  tbe 
Carthaginians }  bat  the  latter  wore  soperior  in  catalty. 
The  army  of  the  former,  consisting  of  87,000  men, 
was  drawn  np  in  the  uswil  maaaer;  the  ktaiati  in  the 
first  Kne,  the  princijm  in  the  seooed,  nnd  the  triarm  ia 
the  third.    The  caval^  were  posted  on  the  wingA«. 
On  the  right,  the  Roman  knights  flanked  the  legio- 
daries  3  on  the  left,  the  cavalry  of  the  alliea  oovmd 
Iheir  own  infantry.    The  two  eonsnk  commandsd  the 
two  wings,  iEmilins  the  right,  and  Teventiaa  the  kf^ ; 
and  the  tiM>  proconsuls,  Servilius  and  Attilina,  tba  awtn 
body.     On  the  other  hand,  Hannibal,  whose  amy 
consisted  of  40,000  foot  and  10,000  horse,  placed  hii 
Oanlish  and  Spanish  cavalry  in  his  left  wing,  to  iiMf 
the  Roman  knights  5  and  the  Numidiaa  horse  in  hit 
right,  over  against  tl^  cavalry  of  the  ailiro  of  Rooie. 
As  to  his  infentry,  ke  divided  tke  African  baltalieii 
into  two  tiodies ;  one  of  which  he  posted  near  tlm  Osal* 
ish  and  Spanish  horse,  the  other  near  the  Nnmidisa. 
Between  these  two  bodies  were  placed  00  coo  aids  the 
GaOlish,  on  the  other  the  Spanish  infantry,  drawn  up 
in  inch  a  manner  as  to  form  an  oktnse  angle,  pfMscting 
a  coOsiderable  way  beyond  the  two  wings,     lUmA 
fbis  line  he  drew  op  a  second  -trhieb  had  no  pisjct* 
fieo.    AsdroW  eomasnnded  the  leftwsng)  MitheilHd 
Ikt  rigbt^  «ttd  iianiiUMa  kkosd^  witk  ikis  hmdM^ 
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Ikfagis-tlit-nniiii  h&ij*  'He^faid  tiso-Mreo'eaiv  topetl 
hintoeffia'tQch  m*ni«sii^,  tliat  tbo  wind  f^^ukumm^ 
^rchrrises  at  certain  shited  timeti  should  Mowdirectly 
m  Hiie'faces  of*  Mie  *RfMiMiB9-«lsrtng  the  -  (i^t,  «iid  eorer 
them  with  dust.  The  onset  was  begun  by  the  flight* 
armed  tnfstttiy;  the  Romans -discbai^f^g  their  jave* 
liniy  and  the  iMMrv«  their  stones,  with  pretty-^qual 
'Siieeess$*flevertheleBS/the  eonsul  Amilins-was-wonnded. 
.—Then  the  Ronan  oavalry  in  the  right  wing  ad- 
▼aneed  -against  tfie  Gaulish  and  Spanish  in  HannihaPs 
\t(i*  As  they  'were  shat  in  >  <»y  t  he  •  river  Awfidns  en 
one  side,  and  by  their  infantry  on  the  other,  they  did 
ii6t  fight, '  as  usual,  by  charging  -and  -i^be^ltng  off«  and 
then  returning  to  the  charge ;  bnt  cdntinucd  fighting 
-eath  man  against  his  adforsary,  till  bncef  them  was 

*  killed  «r  retired.  After  'they  had  made  prodigions 
eflbrts  OB  bolb -sides  to  overhear  each  other,  they  all 
on  a  sudden  dismounted,  and  fought  on  loot  with 
great  fory.  In  this  attack  the  Gaols  and'  Spaniards 
soon  prevailed,*  pot  the^^mans  to  the-route,-  and,  por^ 
suing  them  nlong  the  river, -strewed  the*  ground  with 
their  deitd  bodie8,'*Asdiiilial  ginng  no  quaiten     This 

'  action  wa9  scarce  over,  wbetf-the  infantry  on  both  sides 

'  ftdtanced.    The  Ronuns  first  fell  upon  the  Spaniards 

'  and  Oanl8,'who,-as  already  observed,  fomed-a  kind  of 

trittigle -|R«jecttng  "beydnd  the  two  wings.     These 

gave  ground,  and,' porsumlit' to' Hannihitl*s  diredioasi 

'  snAk  into  the  void  space  in  their  rear,  by  which  means 

they  insensibly  brought  the  Romans-  into  the  eeiitre  of 

the-^African  infantry ;  and  then  the  fugitives  rallying, 

attacked  them  in-uont,  'whUe'the  Am^iis  charged 

them  in  bcfth  fanks.    'Thc' Romans  being,  by  this 

'  nitfnl  retreat,'  drawn  int»  the  anar*  and  'surronilded,' no 

longer^  kept  their'  ranks,  bnt  formed  several  -plalooiifl 

in  otder  to  fcce  every  way.    Amilius,  who  was  on  the 

right-wing,  *  seeing  the- danger  of  the  mnin  body,  at  the 

*  head  of  bis  legionaries  acted  the  part  both  of  a  ettldier 

and  general^  penetrating  into  the  heart  of  the  eoemy^ 

bftttnlioBs,  and  cutting  great*  nombers  of  them  iv  pieces. 

All  the  Roman  cavalry  that  were  left 'attended  the 

brave  consul  on  foot  |  and,  encduraged  by  his  caampte, 

fought  likenmn  in  despair.   >But,*in^hetmeatttime^ 

Aadrobal,  atthohead  of  a  dbtabbment  of  Gaulish  aid 

Spanish  infiintry  brought  from 'the  centre,  attacked 

iEmilius's  legionaries  with' such  fury,  thhtthe^  weiw 

ibrced  to  ^ve  ground  and  iy }  the  consul,  being  all 

ooverod  with  wounds,  was  at  l«st  kiHed  by^some  of  the 

eaemy  who  did  not  knew  kite.      In*  the  main  body, 

the  Romans,  though  inveited  onall  sides,  continued  to 

wbU  their  Kves  dear  $  fighting  in  phitooM,  and  making 

a  great  alaugfat»r  of  the  enemy.    But  heiiig  at  length 

dverpowefed,  and  disheartened  by  the  death  of  the  two 

proconsuls,  Servilius  and  Attilins,  who  headed  thein, 

they  dispersed  and  fled,  some  to  the  right,  and  others 

to  the  left,  as  -they  could  find  oppoitooity  $  but  the 

Nmnidian  hoise  cot  most  of  them  in  pieces  |  the  whole 

plain  was  covered  with  heaps*  of  dead  bodies,  insomaoh 

that  Hannibal  himself,  thinking  the  butobery  too  tctw 

lible,  nrdeied  hb  men  to-  pot  a  stop  to  it««**-Tbore  if 

a  grsat  disagreement  among  anthorsr  as  to  the  naaiher 

of  Romans  killed  and  taken  at  the  battle  of  Cannes, 

According  to  Livy,  the  republic  lost  jo^ooo  men,  in« 

olndtng  the  aazifiaries.     -According  to  Pdybias,  «f 

6000  Roman  horse,  only  70  escaped  to  Venusin  vrith 

TeiwAis  Varroi  and  500  of  ik^^maSmfiwmB  .An 
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to  tbciiffiHatjr,.  that  .writer itolk  as,  tb|t  70^MO;pf  the 
RoaMM  foot  died  in.  the  field  «f^ttlc  fightipg  liHc 
brave  men ;  and  tlmt  13,000  wene  nuide 
Aceoritng  lo 'DienyinB  of  .Halieamassos,  fof  60QO 
iiorse,  eoly  ayo^^sctpsri  the>grfwsai  shunter,  msd  ^f 
So«OQofcot,4oooonly  wero<4#ft.  The: nmst.niadeintn 
•cooipvtation  makes  itiie  mnnsfaer  of  tRoouns  .kUlsd  ;to 
amount  to  45,000.  The  asann  nf ^  aelioa^is  maxked 
out  Co  iHWterity,  by.  the  *namoidf  Ponbo  diiSmjgm^ 
•«  Fi^  of  Slood.*' 

These  plains hM^SMire' than. cnoe, -since  theJBiinic 
war,4droidtid  room*  for tmon  to.  aocomplisfa*  theiriam'tnal 
detraction.  M^  of  Ran,  after  saisuir  tho^ftaiidard 
of  revolt -against,  the  Greek  esspecors,iand' defeating 
their  generals  in  several  enitageincats,  was  iU^iast  roat* 
ed  Jiere  in  loio,  -by  1  the  Catiwan  Bolains.  Q*t  of 
350  Norman ^adoentarnrs,  theJower  of  Melo^a>ain^^ 
only  ten  escaped  the  slaughter  •  of  that  day*  In  loox, 
tho  archbishop  of  Palenno«iid  his-rsboHious  asaaeiaics, 
whokad  taken  advantage  of  the*iionage.of«Frederick 
of  Swabia,  -wefe  cat-to  |aeceai«tCaans»hy  TVater^do 
Rrienne,  sent  by  the  Pope  to  defend  the  youngiku|g*a 
•  dominions. 

The  tmces>of.4ho'tosni.«f  Cannse  arc  vei]p  faint, 

'  consisting  of  fragments  of  altars^  cornices,  gales,' walls, 

¥nolt%  and  under-grouiid  ^gmnaries.    .It  wastdeitnyed 

•the  year  bcfove  the:  baattle : -l>|it,  being  nebuilt,^  bccmpn 

an -episcopal  MOiio  the  infancy  qf  Christianity.  ;Iti<wfa 

again' ruined*  in  the  sixth  ceotufy,  bnt  seems  tolhave 

subsis|PMl^4n  aiiomble  statcimany^agesiater^'for  ire 

toad  of  'ita  contending  with  Baikttanfor  thcterrilflvj 

whicblill-theii'had  hm.  enjoyed.  i»  nommon'by»  thorn  ^ 

and;  in  1284,  Charies  L  issued  ^an  edict  for. divid* 

iogithe  lands,  to  prevent-  hll  fatmre  liligataon.   iThe 

'procpetity  of  tho  toinia^long  the  eoiat^  which,  jncispaa* 

•cd«  in  wealtb-ancL  pbpuUtinn'  by  embarkatioost  of  Ab» 

crusades  and  by  trsmc,  pioved  thotannihilaliooof  tho 

Ssat^  inlnnd  eaits  y  .aod^  Caoom.  was  vpridmbly  aban^ 
ned>  entiitdy  beforn  tho  end.  of  the*  thictocnih*  cen^ 
tury. 

CANNEQUINS,  in  oommnce^wbi^-cottoa  chitli» 

brought^  ftom-  the  *  East  ladies.    'Tbej.  are>ra.  pnpi^ 

comnMdity  for  trading  on  the  cooit  of  Guinea,  JPUti'* 

«  culfrly  4UKMit  the  divers  Senegal  and  Gambia.    These 

linens  am  foModsquafo^wise,  and  are  about  cigbt  cUa 

'  long. 

^CAKNEL  COAL.    See  Mwtjuuoor  Jndbr* 

CANN£S,.a  scn-port  of  France,  in  Provanoe,  seat* 
edon  the  coast  of  the  Meditecfnncan  sea,twithtA 
oaslle.  Bonaparte  landed  hero  on  bt'sxelum  fj^om 
Elba,  u  March  1815.  E.Loog.  7.  7.  N.  Xnt.  43. 34. 

CANNIBAL,  n  modem  term  tar  an  anthtapo* 
pbagus^r  inan<4nitery  more  especially  in  the  Weit  Jbr 
dies.     See  AMTBROForaAOi. 

CANNON,  n  military  engine  for  thvowi»|r  haUi» 
Ac  by  the  hdp  cf  GmroiviNpi.. .  ^. 

The  invention  of  hfiss  cannon  is.  hy  I«anfy  nsfcobed 
|o  J.  0«ren ;  he  says,  that  they  ^  were  first  known  in 
England  in  the  year- ^53«f  int^yct  adlLuowledges^ 
thi^tt  in  1346^  -there  wfg^, fSyiappecvs  of  cennon  in  the 
English  armymt  the  battle  of  Cresqrf.find  that  these 
weso  the  fisst  thnt  mtm  knowi».in  France  And  Me- 
•zeray  mUtes^  that  King  Edisard^  by  five  or  six  |aeoea 
of  cannon,  stn^k  tenor  into  tho  Fveneh  anny,  it  be- 
ioy»thli>tiit't>i|s4hey  M  soanriany  of  thcao  tbnnder* 
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ifittiiftoB  ittgMMmlMiet^  thmigh  othsci  tSma^  tbftt  cmuod  were 


bMrndto  in  FmnM at  111* aune  time \  but  that  the 
¥<fMek  ktsg,  in  hb  hoirf  >to  attftck  Ibe  English,  and 
iif  c^nfidtBoe  of  victory,  left  oil  his  eannon  behind  him 
Oft«8olei8  iocmofamaoet  (too  Artiixsrt).  The  Ger-^ 
nons  cany  tbo  tnvcfltsoo  Autber  back,  aod  attribote 
'it  to  AHiortoi  Magaot,  a  DooMiicaii  oiook,  about  the 
^ jtar  1 2  CO.  Vottios  njoeti  aU  iheee  opinions,  and  finds 
oasBOB  in  CUna  almost  1700  ]wars  ago.  Aocording 
to  him,  they  were  in  vented  ^  the'emperqr  Kitey  in 
^theyoar  of  Cbrisl> 85;    800 Ou»  aad  Gunkert • 

lor  the  casting  of  cannon,  see  FouKDSRT*  For  their 
•diffisvent  parts^  proportioBs,  management,  operation, 
and  effect,  seo  GuNVsaY^  See  also  Cammov,  Sur- 
•YLEMJunr* 

CAimoKy  with  •  kttoihfoimden  and  printers,  the 
aame  of  the  largest  siie  of  Ictlcos  they  use. 

CANNONADE,  the  application  of  artillery  to 
the  parposes  of  imr,  or  the  direction  of  its  efforts 
against  .some  dietaat  inject  intended  to  be  seized  or 
destroyed,  as  a  ship,  haitaryy  or  fortress.  See  GuK« 
year.  "i-^.: 

Since  a  large  ship  of  war  may  be  considered  as  a 
ooaMnalion  of  Aoating  batteries,  it  is  evident  that  the 
offortsof  her  artillery  most  be  greatly  superior  to  those 
of  a  fortress  on  the  sea  coist  i  that  U  to  say,  in  gene- 
ral 4  because^  on  soma  pertioular  occasions,  her  sito^ 
tion  may  he  catremely  daagsroas,  and  her  cannonading 
iileficotuaL  Her  snperiooitj  eonststs  in  several  oireom* 
stances,  as  the  poimr  of  hringiag  her  different  bat- 
teries to  converge  to  onepoint }  of  shifting  the  line  of 
her  attack  so  as  to  do  tbegrealeat  possible  execution 
against  the  enemy,  or  to  lie  if  here  she  will  be  the  least 
exposed  to  his  sboti  and  oiiiaihr  bocause,  by  empkvy- 
ing  a  moek'  gosaternamher  of  cannon  against  a  fort 
than  it  can.  possibly  retard,  the  impression  of  her  artil- 
lery against  stoao  walls  eooo  hocomes  decisive  and  in«- 
iisttbie.  Bofidas  these  advaalag^s  in  the  attack,  she  is 
also  greatly  snperioR  in  poiaA  of  defence  ^  hecanse  ^the 
caanoa  shot,  passing  with  rapidity  through  her.  sides, 
tseldom  do  any  emsirtien  ook  of  the  line  of.  their  flight, 
er  occasion  maeh  mischief  bT  their  splinters  (  whenas 
they  very  soon  shatter  and  oestroy  the  faces  of  a  pan^ 
pet,  and  pcodaee  incredible  bavock  among  the  men  by 
'the  Iregmeals  of  Abe  stones,  &c.  A  ship  ma^f  also  re- 
treat when  she  finds  it  too  dangerons  to  remaia  longer 
exposed  to  the  enemy^  fire,  er  when  her  own  fire  can- 
'Bot  peedoce  the  desired  effect.  Finally,  The  fluctuating 
sitttation  of  a  sk^  and  of  th^.  efemeat  on  which  she 
•rtits,  rsndcrs  the  effiects  of  bombs  very  uncertain,  and 
.altogether  destroys:the  efiect  oC  the  n'cocA#/,  or  rolling 
and  bounding  shot,  which  is  .so  peraicious  and  de- 
ati»etive«in  a  fortress. or  lend  engagement.  The  chief 
ioconvemency  to  which,  a  sbip^is  exposed,  en  the  ceo- 
trary,  is,  that  the  lofr-laid  oanaeo  in  a  fort  noar  the 
brink  of  the  sea,  may  strike  her  repeatedly  on  or  under 
the  sertsee  cC  <tho  water,  so  as  to  sink  her  before  her 
.cannoasiie  can  have  aoy^  eeaaideraUe  efficacy.  ■ 

OANO,  a  kingdam  of  Africa,  in  Negroiandt'  with 
a  town  of  theeame  name*  It  is  boended  by  Zaara  on 
the  aortli,  hsr  theriaes  Kigri  on  the  souilb,  Ifae  kiog- 
^doos  of .  Agades  ea  the  went,  aad  that  of  Casbaa  on  the 
east.  SooM  of.  the  inhabitants  are  herdsmen,  and  ethers 
till  the  gtonad  aad  dwell  ia  vilkgss.  It  pradaees 
rice,  and  cotton*    Here  ace  aMO  maa j  deasists, 
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and  mooataios  covered  sritb  woed%  •itt.nUBh  ass  wild 
citrons  and  lemon  trees.    The  walls  and  homes  of 
the  town  are  made  of  clay,  and  the  .priocipel  inha* 
bitants  are  merchants.    £•  Long.  16.  .1 8*    N.  I^,  ^ 
ai.  5. 

CANOBIA,  a  town  of  Italr^  in  the  duchy  of 
Milan,  seated  on  the  western  bank  of  iLi^  Msggiore, 
or  the  Greater  Lake.    £•  Long.  8. 47.  N.  Lit.  45. 

55* 
CANOE,  a  sort  of  Indian  boat  or  vessel,  formed  of 

the  trunk  of  a  tree  hollowed,  and  sometimes  of  several 

pieces  of  the  bark  pot. together. 

Canoes  are  of  varions  sixes,  according  to  the  uses 
for  which  they   may  be  .designed^  or .  the  countries 
wherein  they  are  formed.     The  largest  are  made  of  the 
cotton  tree }  some  of  them  will  carnr  between  20  and 
30  hogsheads  of  sugar  or  molasses.    Some  are.  made  to 
carry  sail  j  and  for  this  purpose  are  steeped  in  water 
till  they  become  pliant }  after  which  their  fides  are  ex- 
tended, and  atroog  beams  placed  between  them,  on 
which  a  deck  is  afterwards  laid  that  serves  to  support 
their  pides.    The  other  soiis  very  rarely  carry  sail, 
unless  when  going  before  the  wind  j  their  sails  are  made 
of  a  sort  of  short  silk  grass  or  rushes.    They  are  com- 
monly rowed  with  paddles,  which  are  pieces  of  light 
wood  somewhat  resembling  a  00m  shovel  >  and,  instead 
of  rawing  with  it  horizontally  like  an  oar,  they  ma- 
nage it  perpendicularly.    The  small  canoes  are  very 
narrow,  having  only  room  for  one  person  in  breadth, 
and  seven  .or  ei^ht  lengthwise.    The  rowers,  who  are 
generally  American  savagos,  are  ver^  expert  in  ma- 
naging their  paddles  oniformlj,  and  in  balancing  the 
canoes  with  their  bodies  ;  which  would  be  diflicult  for  a 
stranger  to  do,  how  well  accustomed  soever  to  the  con- 
ducting of  European  boats,  because  the  canoee  are 
oxtremely  light,  and  liable  to .  be  overturned.    The 
American  Indians,  when  they  are  under  the  necessity 
of  landing  to  avoid  a  water-fall,  or  of  crossing  the  land 
from  one  river  to  another^  carry  their  capoes  on  their 
heads,  till  they  arrive  at  a  place  where  they  can 
launch  theyp  again.    This  is  the  general  construction 
of  caaoes,  and.  method  of  managing  them }  but  some 
aations  have  vossels  going  under  the  name  of  canoes, 
which  differ  considerably  from  the  above  j  as  the  in- 
habitants of  Greenland,   Hodsoo^s   Bay,    Otaheite, 
&c. 

CANON,  a  person,  who  popsesses  a  prebend,  or  re- 
venno  allotted  for  the  performance  of  divino  service,  in 
a  cathedral  or  collegiate  church.  . 

Canons  are  of  no  great  antiquity.  Paschier  obaervesi 
that  the  name  capon  was  not  known  before  Charie- 
aiagae  i  at  least  the  first  we  hear  of  are  in  Gregory  d< 
Tours,  who  mentions  a  college  of  canons  instituted  bj 
Bsldwin  J^Vl.  archbishop  of  that  city,  in  the  time  oi 
Clothariua  I.  The  coomkio  opinion  attribotce  the  in 
atitutiea  of  this  order  to  Chrodegangus,  bishop  of  Metz 
nbeut  the. middle  of  the  eighth  century* 

Originally  canons  were  only  priests,  er  inferior  ec 
desiasiicsy  who  lived  in  community  1  residing  by  th< 
cathedral  chucclH  to  assist  the  bishops  depending  en 
Mnelyoa  his  will)  supported  by.  tberevoaoea  of  th 
bi^pria.f  and  Jiving  ia  the  saoM.bouae,  as  hia  dooiea 
tics,  ar  eouasellsvs,  &c.  They  even  inherited  hi 
amfoaUeo,  tiU  the  jrear  817,  wheatbis  was  prohtbite 
by  ihe.  cattaoii  of  Aix4a*Qiajette,  aad  a  aew  iruU»  sat 
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tOMU  ia  At  pkc»«r  that  wbMi  bfti  bMO  aiipoiiiftml 
hf  ClaWefMgus,  nd  which  was  •bwrtad  far  tho 
mmt  pan  » the  ivwt  till  t^  .laih  oentniy.    By  de« 

n,  ^Aeae  eonkauiatiM  o&priMt^  flfatkiDg  «ff  thait 
idence,  formed  separate  bodies ;  whereof  tha  bif^ 
ikopf»  however,  werf  o^H  headt^  Id  Aeteotb  o^n- 
tary,  there  vmt  oenaMioitiee  or  eoogngatioas  of  the 
s^e  kiady  established  even  in  ciliea  where^there'  were 
no  bishops  :  these  were  called  coUegiates,  as  they  used 
the  tenne  caagregatkm  and  college  tadi&sently  :  the 
oane  chapter^  dow  given  to  these  bodies^  heiii|r  nadi 
move  modem.  Under  Ae  eeeond  raee  of  the  •Fieoch 
kiniis,  the  canonical  or  oellMate  life  had  spstad 
itself  aU  over  the  coontry }  and  each  cathedral  had  iu 
chapter,  distinct  from  the  rest  of  the  clergy.  They 
had  the  name  canon  from  the  Greek  Mmm^  which  sig* 
nifiee  three  diffsftnt  things  \  a  role,  a  pension  or  fixed 
reaenoe  to  live  en,  and  a  catalegne  or  matrieoia  }  all 
which  are  applicable  to  them* 

In  time,  the  canona  freed  themselves  from  Aeir 
ralei,  the  observance  relaxed,  and,  at  length,  they 
diMsed  to  live  in  community:  yet  theyetill  formed  bo^ 
dies}  pretending  to  other  fandaons  besides  the  cele- 
bration of  the  conunoa  office  in  the  church ;  yet  as« 
suming  the  rights  of  the.  rest  of  tho  clergy  s  making 
themselves  as  a  necessary  coaacil  of  the  bishop )  taking 
npon  them  the  administration  of  a  see  during  a  vacan* 
cyt  and  the  ebction  of  a  bishop  to  supply  it,  Theia 
are  even  some  chapters  exempt  from  the  jurisdiction  of 
the  bishop,  and  owning  no  houi  but  their  dean.  Aftar 
the  exam|de  of  cathedral  chapters,  collegiate  ones  also 
continued  to  form  bodies,  after  they  had  abandoned 
Hving  in  commonity. 

Canons  are  of  various  kinds  ^  aa, 

Cardmal  Canons,  which  are  those  attached,  and,  aa 
the  Latins  call  it,  ineardifmt^  to  a  charch,  as  a  pnest 
is  to  a  parish. 

DcmiceUary  Canons,  were  young  canons,  who,  not 
being  in  orders,  had  no  right  in  any  partiealar  chap* 
tors. 

ExpeckUiv0  Canons,  were  such  as,  without  having 
aay  revenue  or  prebend,  had  the  title  and  dignities  of 
canons,  a  voice  in  the  chapter,  and  a  place  in  the 
ohoir  $  till  such  time  as  a  prebend  should  fall. 

Fort^  Canons,  were  such  as  did  not  officiate  in  the 
canonries  to  which  they  belonged.  To  these  were  op* 
posed  mansiooary  canons,  or  canons  rsfiidentiary. 

Lay  or  honoranf  Canons,  are  soch  among  the  laity 
as  have  been  admitted,  out  of  honour  and  respect, 
into*  some  chapter  of  canons. 

Regular  Canons,  are  canons  that  still  live  in  com* 
nnunity }  and  who,  like  religious,  have,  in  process  of 
time,  to  the  practice  of  their  rules,  added  the  solemn 
profession  of  vows.  They  are  called  regulars,  lo  dia* 
tingoish  them  from  those  seenlar  canons  who  ahaadoa 
living  in  community,  aad  at  the  same  time  the  ob> 
servance  of  the  canons  made  aa  the  rule  of  the  clergy^ 
for  the  aaaintenanoe  of  the  aacient  discipline.  The 
canons  anhsiated  in  their  stmplieity  till  the  vlevaath, 
aome  say  ahe  tsvelfth  century,  when  some  of  them,  sa» 
panting  from  the  community,  took  with  them  the 

a^^™nnn^p    ^^^    v#^a^v^^va^^B     a^V^     e^^n^mni^sewB^w^ad^^B     awa  ^^^^pw^pu       ^^^v^^kmi^^^^p     wU^^^^^f 

declined  to  live  in  eommnni^  with  the  bishop ;  aad 
those  who  jsare  left,  thenceforth  acquired  the  dsaaml 
uation  of  caaona ragnlai^  and  adapted aMsiof  tba  pre- 
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fiMODSoCthendaoffitAagnstiaa*  This  adhv  af  asr  Gaaoas. 
galar  oanaas  of  8t  A^gastjtwi  waa  bnacbt  into  £a|p> 
kod  by  Adelwaldf  aeueisov  te  Heary  U  who  eieoM 
a  priory  at  Nastsl  m  Ysrkshiie^  and  nhjaiani  fisr 
them  the  chawdtuof  Cariish  as  aa  <yisonpri  eea»*With 
the  prinilaga  oflohooeiat^  tJiehr.ewA  hishepk  \'^^07  *>>** 
saigakiif  ptotaotnd.  awi  eatoura^rd  by  Hnoiy  I.,  who 
gave  them.  tha.priafy.of.DnaataUain  X107,  and»fagr 
Quaea.  Ztfaod,  wba^  in  the  folkiwiug  year,  gave  them 
the  priory  o£  the  Heiy  Triai^  ia  London.  It  appears» 
that  under,  the  reiga  of  £d«ttd  L  tbsy  bad>  fif^Hthnee 
paaoriesi 

Tgtimry,  G^ffoai*.  these  who  had  only  the  third  past 
of  the  reeeanes  of  the.canouicatBk 

Canon,  in  an  ecclesiastical  sense,  is  a  law  or  rula, 
eithejr  of  doctriaa  or  diso^iaai  eaaotad  especially  by  a 
council,  and^coafinsied  by  the  aatfaarity  of  the  save^ 
reiga* 

Canons  are  properiy  dedsiow  oCnattErs  of  religion  ( 
or  regnlatieiis  of  the  peUcy  and  disoipliBe  of  a  church, 
made  hij  councils,  either  ^nmsd,  natioaaly  or  proviil*- 
cial.  Such  are  the  canons  of  the  council  of  Nice^  or 
Trent,  &e. 

There  have  been  vntaas  coUectioos  of  the  oanews 
of  the  eaatem  oounctis )  but  four  principal  enes^  each 
ampler  than  the  preceding*  *  The  ihrst,  aeeerdiog  to 
Usher,  A.  D.  380,  contaiping  only  those  of  tlie  iirst 
ecumenioid  council,  and  tbs  friat  provincial  ones  c  they 
were  but  164  in  nnmben  To  these,  Dionysius  £xi» 
gnus,  in  the  year  5^0^  added  the  50  canons  of  the 
apostles^  and  those  of  the  other  Reneral  coancik.  The 
Greek  canons  •  in  this  eeoond  CMlection  end  with  those 
of  the  council  of  Chalccdoa ;  to  whieb  are  sobjeiaed 
these  of  the  ooaactl  of  Sardioa,  and  the  African  coun* 
oils.  The  fourth  and  last  collection  comes  down  as 
low  as  the-  seeood  eonncS  of  Nice ;  and  it  is  on  this 
that  Balsamon  and  Zonaras  have  commented. 

Apotiolioal  CAW0ff9f  ase  those  which  have  been  usw* 
ally  asorihed  to  8t  Qemeat,  Bellarmia,  fiarpniaS|  &«• 
will  have  them  tb  be  gaauine  caaona  of  the  apostles; 
Cateleriua  observes,  that  they  cannot  be  lUoribed  to  the 
apostles  or  Clement,  beoause  they  are  not  received  with 
other  books  of  Scripture,  are  not  quoted  by  the  writ<> 
ers  of  the  first  ages,  and  contain  many  thtngs  not  a» 
greeable  to  the  apostolical  tiaMs:  Htncmar,  Do  Mai^ 
ca,  Beveridge,  &c.  take  them  to  be  framed  by  the 
bisboipo  who  were  the  apostles  disciples  ia  the  eeoond 
or  third  century  (  8.  Basnage  ia  of  opiaion  that  they 
were  celieoted  hy  an  anonymous  writer  in  the  fifth 
eeatary ;  but  Daille,  &c*  maintain  them  to  have  been 
forged  by  some  heretic  m  the  sixth  century  \  aad  8. 
Basnage  coojectuies  that  some  of  them  are  ancient, 
and  others  net  older  than  the  seventh  century.  The 
Greek  charch  allows  only  85  of  them,  aad  the  Latins 
only  50 ;  thoagh  thesa  are  84  in  the  edition  given  of 
them  in  dM  Coqras  Joiis  Caaoaici. 

Canow  is  also  used  frr  the  aothoviaed  calalogoe  of 
the  sacred  writiags*    See  BiBLXi 

The  aacient  canon,  or  catahigiie  of  the  books  of  the 
Old  Testament,  was  made  Iw  the  Jews,  and  is  ordi- 
aarily  attributed  to  Eara  \  who  u  said  to  have  distri- 
hated  them  into  the  lasis  the  prophota,  aad  the  hagio- 
gmpha,  to  whieh  car  Bavioor  relcrs,  Luke,  chap,  xxiv, 
ver..  44«  The  easM  division  is  also  mentioned  by  Jo- 
seahaSf  aoot*  Aapi^f*T 
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Citn<»n,  Thi§  IS  the  canon  atlowed  to  have  been  followed  by 
the  primitive  chnrcb,  till  the  council  of  Carthage^ 
and,  according  to  St  Jerome,  this  consiHcd  of  no  more 
than  22  books ;  answering  to  the  number  of  the  He- 
brew alphabet ;  though  at  present  tbey  are  classed  into 
24  divisions,  containing  Genesis,  Exodus,  Leviticus, 
Numbers,  Denteronomy,  Joshua,  Judges,  Samuel, 
Kini^,  Isaiah,  Jeremiah,  Ezekiel,  the  twelve  minor 
prophets,  the  Psalms,  the  Proverbs,  Job,  Canticles; 
Ruth,  Lamentations,  Eodesiastes,  Esther,  Daniel,  Er- 
ra,  comprehending  the  book  of  Nebemiah  and  the 
Chronicles.  However,  this  order  is  not  universally 
observed  either  among  Jews  or  Christians  j  nor  were 
all  the  books  above  enumerated  admitted  into  the  ca- 
non in  Ezra's  time.  It  is  most  likely,  says  Dr  Pri- 
deaox,  that  the  two  books  of  Cbrontcles,  Ezra,  Ne- 
hemiaii,  Esther,  and  Malacbi,  were  added  in  the  time 
of  Simon  the  Just,  when  the  canon  was  completed. 
But  that  council  enlarged  the  canon  very  considerably, 
taking  into  it  the  books  which  we  call  apocryphal  ^ 
whicir  the  council  of  Trent  has  further  enforced,  en- 
joining all  these  to  be  received  as  books  of  Holy  Scrip- 
ture, upon  pain  of  anathema,  and  being  attainted  of 
heresy.  The  Romanists,  in  defence  of  this  canon,  say, 
that  it  is  the  same  with  that  of  the  council  of  Hippo, 
held  in  393  ;  and  with  that  of  the  third  council  of 
Carthage,  in  397,  at  which  were  present  46  bishops, 
and,  among  the  rest,  St  Augustine  :  who  declared  that 
they  received  it  from  their  fathers. 

Their  canon  of  the  New  Testament  perfectly  agrees 
with  ours.  It  consists  of  books  that  are  well  known  j 
some  of  which  have  been  universally  acknowledged  j 
such  are  the  four  Gospels,  and  acts  of  the  Apostles, 
thirteen  Epistles  of  St  Paul,  one  Epistle  of  Sc  Peter, 
and  one  Epistle  of  St  John )  and  others,  concerning 
which  doabts  were  entertained,  but  which  were  after- 
wards received  as  genuine  ;  such  are  the  epistle  to  the 
Hebrews,  that  of  James,  the  second  of  Peter,  the  se- 
cond and  third  of  John,  that  of  Jude,  and  the  Reve- 
lation. These  books  were  written  at  different  times ; 
and  they  are  authenticated,  not  by  the  decress  of  coun- 
cils, or  infallible  authority,  but  by  such  kind  of  evi- 
dence as  is  thought  sufficient  in  the  case  of  an^  other 
ancient  writings.  They  were  very  extensively  diffused  j 
they  were  read  in  every  Christian  society  $  they  were 
Tuloed  and  preserved  with  care  by  the  first  Christians } 
they  were  cited  by  Christian  writers  of  the  second, 
third,  and  fourth  century,  as  by  Irenssus,  Clement  the 
Alexandrian,  Tertullian,  Origen,  Eusebius,  &o.  and 
their  genuineness  Is  proved  by  the  testimony  of  those 
yrho  were  contemporary  with  the  apostles  themselves, 
and  by  tradition.  The  four  Gospels,  and  most  of  the 
other  books  of  the  New  Testament,  were  collected 
eitber  by  one  of  the  apostles,  or  some  of  their  dis- 
ciples and  successors,  before  the  end  of  the  first  century. 
The  catalogue  of  canonical  books  furnished  by  the 
more  ancient  Christian  writers,  as  Origen  about  the 
year  210,  Eusebius  and  Athanasiu8ia3i5,Epiphaniu8 
in  370,  Jerome  in  382,  Austin  in  394,  and  many 
others,  agrees  with  ibat  which  is  now  received  among 
Christians.  For  the  time  of  writing  the  several  books 
of  the  New  Testament,  see  the  titles  of  the  books 
themselves  •,  as  the  Go^l  of  St  Matthew,  Marx, 
&c. 

Some  of  the  fathers  distingoisb  the  inspired  writings 


into  three  classes ;  proto-canonical,  deotero-cabonical, 
and  apocryphal. 

Paschal  Cavton^  a  table  of  the  moveable  feasts,  ibow* 
ing  the  day  of  Easter,  and  the  other  feasts  depending 
on  it,  for  a  cycle  of  19  years. 

The  paschal  canon  is  supposed  to  be  the  calculation 
of  Eusebius  of  Csesarea,  and  to  have  been  done  by  or- 
der of  the  council  of  Nice. 

Canon,  in  monastic  orders,  a  book  wherein  the  re- 
ligious of  every  convent  have  a  fair  transcript  of  the 
rules  of  their  order,  frequently  read  among  them  as 
their  local  statutes.  This  is  also  called  regula^  as  con- 
taining the  rule  and  institution  of  their  order. 

The  canon  differs  from  the  missale,  martyrologiuro, 
and  necrologium. 

Canon,  again,  is  used  for  the  catalogue  of  saints 
acknowledged  and  canonized  in  the  Romizh  church. 

Canon  is  also  used,  by  way  of  excellence,  in  the 
Romish  church,  for  the  secret  words  of  the  mass,  from 
the  preface  to  the  Pater  \  in  the  middle  of  which  the 
priest  consecrates  the  host.  The  common  opinion  is, 
that  the  canon  of  the  mass  commences  with  Te  igiiur^ 
&c.  The  people  are  to  be  on  their  knees,  hearing  the 
canon  ;  and  are  to  rehearse  it  to  themselves,  so  as  not 
to  be  heard. 

Canon,  in  the  ancient  music,  is  a  rule  or  method  of 
determining  the  intervals  of  notes. 

Ptolemy,  rejecting  the  Aristoxenian  way  of  measur- 
ing the  intervals  in  music,  by  the  magnitude  of  a  tone 
(which  was  supposed  to  be  formed  by  the  difference 
between  a  diapente  and  a  diatessamn),  thought  that 
musical  intervals  should  be  distinguished,  according  to 
the  ratios  or  proportions  which  the  sounds  terminating 
those  intervals  hear  to  one  another,  when  considered 
according  to  their  degree  of  acuteness  or  gravity } 
which,  before  Aristoxenus,  was  the  old  Pythagorean 
way.  He  therefore  made  the  diapason  consist  in  m 
double  ratio }  the  diapente,  in  a  sesquialterate ;  the 
diatessaron,  in  a  sesquitertian  j  and  the  tone  itself,  in 
a  sesquioctave  )  and  all  the  other  intervals,  according 
to  the  proportion  of  the  sounds  that  terminate  them  : 
wherefore  taking  the  canon  (as  it  is  called)  for  a  de- 
terminate line  of  any  lengtn,  he  shows  how  this  ca- 
non is  to  be  cut  accordingly,  so  that  it  may  represent 
the  respective  intervals  :  and  this  method  answers  ex- 
actly to  experiment,  in  the  different  lengths  of  mosical' 
chords.  From  this  canon,  Ptolemy  and  his  followem 
have  been  called  Canonici;  as  those  of  Aristoxenus 
were  called  Munci. 

Canon,  in  modern  music,  is  a  kind  of  fugue,  whidi 
they  call  a  ^^erpetual fugue ^  because  the  different  parts 
beginning  one  after  another,  repeat  incessantly  the 
same  air. 

Formerly,  says  Zarlino,  they  placed,  at  the  bead  of 
perpetual  fugues,  particular  directions  which  showed 
bow  this  kind  of  fugues  was  to  be  sung ;  and  these  di- 
rections, being  properly  the  rules  by  which  perpetual 
fugues  were  composed,  were  called  canonic  rtde»  or  co- 
wuru.  From  this  custom,  others  taking  the  title  for  the 
thing  signified,  by  a  metonymy,  termed  this  kind  of 
composition  canon*  Such  canons  as  are  composed  with 
the  greatest  facility,  and  of  consequence  roost  generally 
osed,  begin  the  fugue  either  with  the  octave  or  the 
unison  ;  that  is  to  say,  that  every  part  repeats  in  the, 
same  tone  the  neledy  of  the  preoeding.    In  order  to 

ioxoa 


Csnoa. 


CAN 


C    139    ] 


CAN 


fiimi  m  eanon  of  ibis  kin^,  it  is  only  necessary  for  the 
composer  to  make  ao  air  according  to  his  taste  :  to  add 
in  score  as  many  parts  as  he  chooses,  where  the  voices 
in  octave  or  unison  repeat  the  same  melody  }  then 
forming  a  single  air  from  all  these  parts  successively 
cxecotedy  to  try  whether  this  succession  maj  form  an 
entire  piece,  wbicli  will  give  pleasure  as  well  in  the  har- 
mony as  the  melody. 

In  order  to  execute  snch  a  canon^  he  who  sings  the 
lirst  part  begins  alone,  and  continues  till  the  air  is 
finished ;  then  recommences  immediately,  without  any 
•anspense  of  sound  or  interruption  of  time  ;  as  soon  as 
he  has  ended  the  first  couplet,  which  ought  to  serve 
for  the  perpetual  subject  upon  which  the  whole  catton 
hat  been  composed,  the  second  part  begins  and  repeats 
tlie  same  couplet,  whilst  the  first  who  had  begun  pur- 
•oes  the  second  :  others  in  suscession  begin  and  pro- 
ceed the  same  way,  as  soon  as  he  who  precedes  has 
reached  the  end  of  the  first  couplet.  Thus,  by  inces- 
aantly  recommencing,  an  universal  close  can  never  be 
found,  and  the  €anoa  may  be  repeated  as  long  as  the 
aingers  please. 

A  perpetual  fugue  may  likewise  consist  of  parts 
which  begin  with  the  intervals  of  a  fourth  or  fifth  \  or, 
in  other  words,  every  part  may  repeat  the  melody  of 
the  first,  a  fourth  or  a  fifth  higher  or  lower.  It  is  then 
accessary  that  the  whole  canon  should  be  invented  di 
prima  rntenasime^  as  the  Italians  say  j  and  that  sharps 
or  flats  should  be  added  to  the  notes,  whose  natural 
gradations  do  not  answer  exactly,  by  a  fourth  or  fifth, 
to  the  melody  of  the  preceding  part,  and  produce  the 
same  intervals  with  itself.  Here  the  composer  cannot 
pay  the  least  regard  to  modulation  ^  his  only  care  .is, 
that  the  melody  may  be  the  same,  which  renders  the 
formation  of  a  canon  more  difficult ;  for  at  every  time 
when  any  part  resumes  the  fugue^  it  takes  a  new  key  y 
it  changes  the  tone  almost  at  every  note,  and,  what 
IB  still  worse,  no  part  is  at  the  same  time  found  m  the 
same  tone  with  another  ^  hence  it  is  that  this  kind  of 
canonSf  in  <^her  respects  far  from  being  easy  to  be 
penned,  never  prodnce  a  pleasing  effect,  however  good 
the  harmony  may  be,  and  however  properly  it  may  be 
sang. 

There  is  a  third  kind  of  eanon^  but  very  scarce,  as 
well  because  it  is  extremely  difficult,  as  because  it  is 
for  the  most  part  incapable  of  giving  pleasure,  and  can 
boast  no  other  merit  but  the  pains  which  have  been 
thrown  away  in  its  composition.  This  may  be  called 
a  double  canon  inveriedf  as  well  by  the  inversions  which 
are  practised  in  it  with  respect  to  the  melody  of  the 
parts,  as  by  those  which  are  found  among  the  parts 
themselves  in  singingl  There  is  such  an  artifice  in 
this  kind  of  canon^  that,  whether  the  parts  be  sung  in 
their  natural  order,  or  whether  the  paper  in  which 
they  are  set  be  turned  the  contrary  way,  to  sing  them 
backward  from  the  end  to  the  beginning,  in  snch  a 
manner  that  the  bass  becomes  the  upper  part,  and  the 
rest  undergo  a  similar  change,  still  yon  have  pretty  bar^ 
mony  and  still  a  regular  canon.  The  reader  may  con- 
oolt  Bonsseau^s  Dictionary  in  this  article,  where  he  is 
vefcrred  to  Plate  D.  fig.  ii»  for  two  examples  of  ca- 
nons of  this  sort  extracted  from  Bontempi,  who  Irke- 
^le  gives  rules' for  their  composition.  Bat  he  adds, 
4hat  the  tmo  principle  from  which  the  rule  is  deduced 
will  be  found  'at  the  word  syiteme^  in  hia  aoo6ant  ^ 


the  system  of  Tartini,  to  wkicfa  we  must  likewise  once    CaM«. 
more  refer  the  reader  j  as  a  quotation  of  such  length 
most  have  protracted  our  article  to  an  enormotfs  ex« 
tent. 

To  form  a  canon^  in  which  the  harmony  may  be  a 
little  varied,  it  is  necessary  that  the  parts  should  not 
follow  each  other  in  a  succession  too  rapid,  and  that 
the  one  should  only  begin  a  considerable  time  after  the 
other.  When  they  follow  one  another  so  immediately 
as  at  a  distance  of  a  semibreve  or  a  minim,  the  dura- 
tion is  not  sufficient  to  admit  a  great  number  of  chords, 
and  the  canon  mobt  of  necessity  exhibit  a  disagreeable 
monotony ;  but  it  is  a  method  of  composing,  without 
much  difficulty,  a  canon  in  as  many  parts  as  the  com- 
poser chooses.  For  a  canon  of  four  bars  only  will  coo- 
sist  of  eight  parts,  if  they  Ibllow  eadi  other  at  the  di- 
stance of  half  a  bar :  and  by  each  bar  which  is  added, 
two  parts  will  constantly  be  gauied, 

Tbe  emperor  Charles  VI.  who  was  a  gneat  musician, 
and  composed  extremely  well,  took  much  pleasure  in 
composing  and  singing  canons*  Italy  is  still  replete 
with  most  beautiful  canons  composed  for  this  prince,  by 
the  best  masters  in  that  country.  To  what  has  been  said 
by  Rousseau,  we  need  only  subjoin,  that  tbe  English 
catch  and  the  Italian  canon  are  macb  tbe  same ;  as  any 
intelligent  reader  may  perceive,  from  comparing  the 
otructure  and  execution  of  the  English  catch  with  the 
account  of  canohi  which  has  now  beea  given. 

Canon,  in  Geometry  and  Algebra^  a  general  rule 
for  the  solution  of  all  caaes  of  a  like  nature  with  the 
j>resent  inquiry.  Thus  every  last  step  of  an  equation 
is  a  canon  ;  and,  if  turned  into  words,  becomes  a  role 
to  solve  all  qoestioaa  of  the  aamer  nature  with  that  pro- 
posed. 

Canoh  Law^  a  eollectioa  of  ecclesiastical  laws, 
serving  as  the  rule  and  measure  of  ohurch-goveni- 
ment. 

The  power  of  making  laws  was  exercised  by  the 
church  before  the  Bomaii  empire  became  Christian. 
The  canon  law  that  obtained  throughout  the  west,  till 
the  1 2th  century,  was  the  collection  of  canons  made 
by  DiOD3rsiu8  Exignns  in  530,  the  capitukries  of  Char- 
lemagne, and  the  decrees  of  the  popes  from  8irci«3  to 
Ariiistasius.    " 

The  canon  law,  even  when  papal  authority  was  at  its 
height  in  England,  was  of  no  force  when  it  was  found 
to  contradict  the  prerogative  of  tbe  king,  the  laws, 
statutes  and  customs  of  the  realm,  or  the  doctrine  of 
the  established  chm'ch. 

The  ecclesiastica]  jurisdiction  of  the  s^  of  Bome  in 
England  was  founded  on  the  canon  law  ^  and  this  create 
ed  quarrels  between  kings  and  several  archbishops  and 
prelates  who  adhered  to  the  papal  usorpation. 

Besides  the  foreign  canons,  there  were  several  laws 
and  constitutions  made  here  for  the  covenMnent  of  the 
church  :  but  all  these  received  their  force  irom  the 
royal  assent ;  and  if,  at  any  time,  tbe  eoclesiastical 
courts  did,  by  their  sentence,  endeavour  to  enforce 
obedience  to  such  canons,  the  courts  at  common  law, 
upon  complaints  made,  would  grant  prAibition.  The 
authority  vested  in  the  church  of  England  of  .making 
"canons,  was  ascertained  by  a  jtatuto  of  Heory  VII L 
commonly  called  the  acta/ ike  clergife  eubpmeiaa i  by 
which  they  acknowledged,  that  tbe  convocation  bad 
always  beea  assembled  by  the  king's  writ)  ao  that, 
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Otnon    though  the  power  of  making  cmait  nsuled  m  dm  oler* 

I.      gy  met  in  convocation,  their  force  avai  derived / from 

Canoiiiea]  ihe  aathorltjT  of  the  kipg^A  a99^o|iqg  to  tkiiA  coufirming 

u»entt.*    them. 

The  old  canons  continued  ifi  fcAl  force  till  the  reign 
•f  James  I.  tthen  the  clergy  iitltig  ib$</nAffeA  iir  tonvo- 
eation,  the  king  gavei  them  -  4<a(ve  to-twoit  and  oonsult 
upon  canoua;  'whiob  they  did,' and '  presented' them  to 
tlie  king,  who  gave  them  tlui  rdynlMeenftrlheie  were 
a  collection  out  of  several  ^^rcteedidg;  Ganibasy  and  in« 
jmictiens.  8ome  ef  these  canons  ut^  now  eibselete.  la 
the  r^ign  of  Charles  L  several  danons- were  passed  1^ 
the  cler^  in  eonvecstioii. 

CANONE88,  in  the  Rolkikh  dvHreb,  a  woman  who 
enjoys  a  prebend,  affixed,  by  the  fenhdation^  t4)  maids, 
without  their  being  <ibliged  tn  renouncti  the  world,  or 
make  any  vows. 

CANONIC  A,  inphflosepbical  histbty,  an  appella- 
tion given  by  Epicetvs  to  his  doctrine  ef  logic.  It 
was  called  canomca^  as  consisting  of  a  few  canons  or 
rales  for  directing  the  understanding  in  the  pnrsoit  and 
knowledge  of  troth.  Epiourns's  canonica  is  represent- 
ed as  a  very  slight  and  insufficient  logic  by  several  of 
the  ancients,  who  put  a  great  value  on  his  ethics  and 
physics.  Laertius  even  assures  ns,  that  the  Epicureans 
rejected  logic  as  a  superfluous  science  \  and  Plutarch 
complains  that  Epicurus  made  an  unskilful  and  pre^ 
posterous  use  of  syllogisms.  But  these  censuxes  seem 
too  severe.  Epicurus  was  not  averse  to  the  atndy  of 
}ogic,  hot  even  gave  better  ruks  in  this  art  than  these 
philosophers  who  aimed  at  no  gtory  but  that  of  logics. 
He  only  seems  to  have  rejevted  the  dialeotics  ef  tbn 
Stoics,  as  full  of  vain  subtleties  and  deceits,  and  fitted 
rather  for  parade  add  disoutation  than  real  use.  The 
stress  of  Epicurus's  canomca  consists  in  his  doctrine  ef 
the  criteria  of  troth.  All  questions  in  phik»ophy  are 
either  concerning  words  or  things  :  concerning  things, 
we  seek  their  trnth  \  concerning  wends,  their  significa- 
tion ;  things  are  either  natui^l  or  mortd  \  aiid  the  form- 
er are  either  perceived  by  sense  or  hy  the  understand* 
ing.  Hence,  according  to  Epicurus,  arise  three  cri^ 
terions  of  truth,  viz.  sense,  anticipation  or  prsniotion, 
and  passion.  The  great  canon  or  principle  of  Epicu- 
rus*s  logic  is,  that  the  senses  are  never  deceived  \  and 
therefore,  that  every  sensation  or  perception  of  an  ap- 
pearanee  is  true. 

CANONICAL,  something  that  belongs  to,  or  par- 
takes of,  tlie>  natnre  of  a  rule  or  canon. 

CdSomcAL  Hourly  are  certain  stated  times  ef  the 
day,  consigned,  more  especislfy  by  the  Romish  church, 
to  the  offices  of  pAyer  and  devotion.  Such  are  matins^ 
kn$d$j  sixihf  ninth  4f$spers,  In  our  country  the  cano- 
nical hours  are  from  eight  to  fwehre  iii  the  forenoon, 
before  or  after  which  marriage  cannot  he  legally  per- 
formed in  any  parish- cfanroh. 

CATft^ifteAt  'Obedience^  is  that  submission  which,  hy 
the  ecclesiastical  laws,  the-  inferior  clergy  are  to  pay  to 
their  bishops,  and  religiooa  tc  their  snperiocs. 

CjNOvrcAL  Sintf  in  the  ancient  ehnrcb,  those  which 
were  ca]pititl  or  mortal;  Sucli  especially  were  idolatry, 
murder,  adult^,  heresy,  aod  schism. 

€iN&mcAk  !Funisimefasp  are  thooe  wfaiefa  thedinxeh 
mkv  inflict)  such  as  excommudicatidn;  degradation, 
and  penMce,  hi  Reman  VltthoHccbmitzxee;.  also  fitttolg, 
alms^  whipping,  &c«. 
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CASomCAL  Liftj  the  method  or  rule  of  living  pre-  Caaoaioal 
scribed  hy  the  ancient  clergy  who  lived  in  community.  Ufe 
The  canonical  life  was  a  kind  of  medium  between  the 
monastic  and  clerical  lives.  Originally  the  orders  of 
monks  and  clerks  were  entirely  distinct ;  but  pious  per- 
sons, in  process  of  time,  instituted  colleges  of  priests 
and  canons,  where  clerks,  brought  up  for  the  ministry, 
ns  well  as  others  already  engaged  therein,  might  live 
under  a  fixed  role,  which,  though  somewhat  more  easy 
than  the  monastic,  was  yet  more  restrained,  than  the 
secular.  This  was  called  the  carumical  Itfe^  and  those 
who  embraced  it  canons*  Authors  are  divided  about 
the  founder  of  the  canonical  life.  Some  will  have  it  to 
he  founded  by  the  apostles  \  others  ascribe  it  to  Pope 
Urban  I.  about  the  year  1230,  who  is  said  to  have 
ordered  bishops  to  provide  such  of  their  clergy  as  were 
willing  to  live  in  community,  with  necessaries  out  of 
the  revenues  of  their  churches.  The  generality  attri- 
bute it  to  St  Augustine  \  who,  having  gathered  a  num- 
ber of  clerks  to  devote  themselves  to  religion,  institut- 
ed a  monastery  within  the  episcopal  palace,  where  he 
lived  in  community  with  them.  Onophrius  Panvinus, 
brings  the  institution  somewhat  lower  \  according  to 
him,  Pepe  Gelasius  I.  about  the  year  495,  placed  the 
first  regular  canons  of  St  Augustine  in  the  Lateran 
chorch. 

Cavovical  Letters^  in  the  ancient  church,  were  s 
aort  of  testimonials  of  the  orthodox  faith,  which  the 
bishops  and  clergy  sent  each  other  to  keep  up  the  Ca« 
tholtc  communion,  and  distingaish  orthodox  Christians 
from  Arians  and  other  heretics.  They  were  denomi- 
nated canonical^  either  as  being  composed  according  to 
a  certain  rule  or  form,  or  because  they  were  given  to 
the  canomci^  that  i9,  those  comprehended  in  the  canon 
or  catalogue  of  their  church.  When  they  bad  occasion 
to  travel  into  other  dioceses  or  countries,  dimissory  and 
recommendatory  letters,  also  letters  of  peace,  &c  were 
so  many  species  of  canonical  letters* 

Canonical  is  also  an  appellation  given  to  those 
epistles  in  the  New  Testament,  more  frequently  called 
catholic  or  general  epistles. 

C  ANONICUM,  in  a  general  sense,  denotes  a  tax  or 
tribute. 

Canonicum  is  more  particularly  nsed  in  the  Greek 
church  for  a  fee  paid  by  the  clergy  to  bishops,  arch- 
bishops, and  metropolitans,  twt  degrees  and  promo* 
tions. 

Canonicum  also  debotee  a  due  of  first  fruits,  paid 
by  the  Greek  laity  to  their  bishops,  or,  according  to 
Dtt  Cange,  to  their  priests.  The  cammwwn  is  afiected 
according  to  the  number  of  bouses  or  chimneys  in  a 
place. 

The  emperor  Isaac  Conneims  nmde  n  constitution 
for  regulating  the  canonicum  of  bishops,  which  was 
confirmed  by  another  made  in  1086,  by  his  nephew 
Alexis  Comnenos.  A  village  containing  thirty  firaa, 
WHS  to  pay  for  its  canonicum  one  piece  of  ^Id,  two  of 
stiver,  one  sheep,  six  bushels  of  barley,  six  of  wheat 
fiour,  six  measures  of  wine,  and  thirty  hens« 

CANONIST,  a  persea  skilled  in  or  who  makes  pro- 
fession of  the  study  and  practice  of  the  canon  law.  Ca^ 
nenisfeB  and  oiviHens  are  osoally  combined  in  the  same 
persons :  and  hence  the  title  of  docUr  juris  uiriusqu0f 
er  iggum-^fyiti&r^  tmneUy  exprsascd  in  abbieviatnre^ 

CANONIZATION^ 
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CMOBfan.  GANONIZA.TION,  a  eermony  in  the  Romish 
chordiy  by  which  fyenoiiB  deceased  are  ranked  in  the 
catalettQ*  of  the  eaiuts.    It  sacceeda  heatificatioo. 

Berore  a  beatified  pei^on  it  canoaizedy  the  qualifica- 
lioBt  of  Ihe  candidate  avertrictly  ezamined  into,  in 
aone  consistories  bdd  for  that  porpoee ;  after  which, 
oae  of  the  coosialMrial  advocated,  in  the  presence  of 
die  pope  and  casdtiialey  makes  the  panegyric  of  the 
penei»  who'  is  to  be  proclaimed  a  saint,  and  gives  a 
pattiealar  detail  of  hbiife  and  miracles  ^  which  done, 
the  boly  fiathcr  deereea  his  canonizationi  and  appoints 
dia  day« 

Oto  the  day  of  eanooixation  the  pope  officiates  in 
white,  and  their  emineoees  are  drest  in  the  same  colour* 
St  Peter^  cfaarch  is  hung  with  rich  tapestry,  open 
wUch  the  arms  of  the  pope,  and  of  the  prince  or  state 
nqomag  the  canonization^  are  embroidered  in  gold 
aod  silyer.  An  infinite  nomber  of  lights  blaze  all  round 
tlie  ehorch,  which  is  crowded  with  pious  souls,  who 
wait  with  devout  impatienee  till  the  new  saint  has  made 
bit  pablie  entry  at  it  were  into  paradise,  that  they  may 
oier  up  their  petitions  pa  him  without  danger  of  .being 
tejected* 

The  following  maxim  with  regard  to  canonization  is 
■ow  obterved,  though  it  has  aot  been  followed  above  a 
oeotury,  viz.  not  to  enter  into  the  inquiries  prior  to  ca- 
Bonisation,  till  50  years  at  least  after  the  death  of  the 
persQii  to  be  canonized.  By  Uie  ceremony  of  canoni* 
zation,  it  appears  that  this  rite  of  the  modem  Bomaot 
bat  tooEiethiog  in  it  very  like  the  apotheosis  or  deifica- 
tioa  of  the  ancient  Romans,  and,  in  sil  probability,  takes 
itt  rise  from  it  ^  at  least  several  cenmoniet  of  the  aama 
nature  are  conspicuous  in  both. 

CANONRY,  the  benefice  filled,  by  a.oauon.  It  dif- 
fers  from  a  prebend,  in  that  the  prebend  may  subsist 
without  the  tiinonicate,.  whereas  the  canosicate  is  inso* 
parable  from  the  prebend ;  again,  the  right  of  suflraget^ 
and  other  privileges,  are  annexed  to  the  canonicato^ 
and  not  to  the  prebend. 

CANOPUS,.  in  Astrtmwmf^  a  star  of  thefiiest  nmg- 
nitude  in  the  rudder  of  Argo,  a'  eonstellatieo  of  the 
southern  hemisphere. 

Canopus,  in  Pagan  mythology,  one  of  the  deities  of 
the  anoient  Egyptians,  and,,  aceordiog  to  some  the 
god  of  water.  It  is  said,  that  the  Chaldeans^,  who 
worshipped  fire,  cairied*  their  fancied  deity  tlq^oogh 
other  countries  to  try  its  powers,  in.  order  that,  if  it 
obtained  the  victory  over  the  other  gods,,  it  might  be 
acknowledged  as  the  true  objeot  of  woiabip^  and  it 
having  easily  subdued  the  gods  of  wood,  stone^  brass, 
silver  and  gold,  its  juriests  declaied  that  all  gods  did  ii 
homage,  "niisthe  priest  of  Canopos  hearing,  and  finding 
t.*>at  the  Chaldeans  bad  brought  their  g<^  to  contend 
with  Gaoopus,  they  took  a  large  earthf^a  vessel,  in 
which  they  bored  several  holes,  which  they  afterwards 
ttepped  with  wax,  and  having  filled  the  vessel  with  war 
ter,  painted  it  of  several  colours,  and  fitting  the  head 
of  an  idol  to  it,  brought  it  out  in  order  t»  contend-with 
the  Chaldean  deity.  The  Chaldeans  accordingly  kio* 
died  their  fire  all  round  it  j  but  the  heat  having  melted 
the  wax,  the  water  gushed  out  throii^b'  the  bele%  and 
extiaginshed  the  fire  ^  and  tbu>Caae|iye  coat^ered  thf 
god  of  the  Chaldeans* 

CAiM>Faa^  or  dmolrnu^  aoooidiM  to  Strabo,  iiad  beaa 
Menelans^s  pilot,  and  had  a  tenmle  ci^ctld^tQjuiif. 
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town  called  Campus^  near  one  of  the  moutfai  of  the  Ntltf.    Caaqpai 
Dionyslos  mentions  it :  _  | 

Tju  TtfUtf  frf^iflrvfitp  AfiwtXm  if  K«y«C»9. 

There  stands  CanoboH*  temple  known  to  fante  ; 

The  pilot  who  from  fair  Amycla  came.  .   ►    -  u. 

Vossius  remarks,  on  this  occasion,  Uie  vanity,  of  the 
Greeks,  who,  as  he  conjectures,  hearing  of  an  £gyptiaa 
deity  named  Canopus^  took  from  thence  an  opportaiiity 
of  deifying  the  pilot  of  MeneUus  who  bore  the  samt 
name,  and  giving  out  that  the  Egyptian  god  CaaopufI 
bad  been  a  Greek.  F.  Montfaocon  gives  sevecal  v^ 
presenUtions  of  this  deity.  One,  in  allusion  to  tb^ 
victory  above-mentioned,  throws  out  water  oa  every 
side  through  little  holes. 

Cakofus,  or  Canobus^  in  Ancient  Gecgrcq»h^^% 
town  of  the  Lower  Egypt,  on  the  Mediterranean!  A 
hundred  and  twenty  stadia,  or  fifteen  miles,,  to  the 
east  of  Alexandria  J  as  old  as  the  war  of  Troy,  Ca^ 
nopus,  or  Canobus,  Menelaus's  steersman,  being  there 
buried.  CanopiBt  the  gentilitious  name  ;  fanioos  for 
their  luxury  and  debauchery  (Strabo,.  Juvenal).  Sei) 
Aboukir. 

CANOPY,  in  Architecture  and  Sculpture^  a  magai*** 
ficent  kind  of  decoration,  serving  to  cover  and  crown  ai^ 
altar,  throne,  tribunal,  pulpit,  chair,  or  the  like.  The 
word  is  formed  from  the  barbarous  Latin  ca$uipeumf  of 
s«Mnni«9,  a  net  sprettd  over  a  ted  to  keep  off  the  g^iatSf 
firam  mmtt^,  a  gnat* 

Canopies  are  also*  bone  over  the  head  in.  processions 
of  state,  after  the  manner  of  umbrellas.  The  canopy 
of  an  altar  is  more  peculiarly  called  ciboriMtm,. 

The  Roman  grandees  had  their  canopies,  or  spread^ 
veils,  called  thensee^  over  their  chairs  j  the  like  were  also 
in  temples  over  the  statues  of  their  ^i»ds»  Tha  modern 
cardinals  still  retain  the  use  of  canopies.. 

CANOSA,  a  town  of  Puglia  in  Italy,,  occupying 
part  of  the  site  of  the  ancient  Cannsium.     Tbe  old 
cily  was  founded  .by  Diomedes,.  according-  to  Strabo* 
It  afterwards  became  a  Roman-  colony^  and  one  of  the 
most  considerable  cities  of  this  part  of  Italy  for  extentp 
population,  and.  magnificence  of  building.    The  era  of 
Tmjan  seems  to  have  been  that  of  its  greatest  splen- 
dour \  but  tliis  pomp  only  served  to  mark  it  as  a  capital 
objeot  for  the  avarice   and  fury  of  the  Barbariansu 
Genseric,  Totila,   and  Autharis,   treated  it  with  .exf 
treme  cruelty.     The  deplorable  state  to  which  tfaissbm^' 
province  was  reduced  in  599  is  concisdy^but  atroodj^«me's 
painted  by  Gregory  the  Great  in  these  terms;. ''  On^«^M. 
every  side  we  hear  groans  j.  on  every,  side  we  behold    ^^' 
crowdi  of  mourners, .  cities  bumty  castles  razed  to  the^  ^°  * 
greond,  countries  become  waste^  provinces  become  de* 
serts,  some  citizens  led. away  captives,  and  others  in* 
bumaoly,  mastered.!'    No.  town  in  Pnglia.  suffered 
more  than  Canosa  from  the  outrages  of  tne  Saracens  ^ 
the  cootetts  between  the  Greeks  and  Normans  increaft- 
ed  the  measure,  of  its  woes,  which  wfis  filled  by  a  con** 
flagration  that  happened  when  it  was. stormed  oy  doke 
Robert. ,  In  1090,  it  wat  assigned,  ^  by.  agreement, ,  to 
Bohemund  prince  of  Antiooh,  whadiedher^  in  iill^ 
Under  the  reign  of  Ferdinand  the  Third,  this  estate 
belonged,  to   the    Grimaldis.     On    their    forfeiture^, 
the  .ASaititi  acquired  it,  and  still  retain  the  title  of 
i^arfB^ity, though  the  Capeci  are  the  piD|uriet9K«  of  the. 
fi<^f, 
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The  ancient  city  stood  in  a  plain  between  the  hills 
and  the  river  Ofunto,  and  covered  a  large  tract  of 
ground*.  Many  brick  monuments,  though  degraded  and 
stripped  of  their  marble  casing,  still  attest  its  ancient 
grandeur.  Among  them  may  be  traced  the  fragments 
of  aqueducts,  tombs,  amphitheatres,  baths,  military  co- 
lumns, and  two  triumphal  arches,  which,  by  their  po- 
sition, seem  to  have  been  two  city  gates.  The  present 
town  stands  above,  on  the  foundations  of  the  old  cita- 
del, and  is  a  most  pitiful  remnant  of  so  great  a  city, 
Bot  containing  above  three  hundred  houses.  The 
church  of  Sabinus,  built,  as  is  said,  in  the  sixth  cen- 
tury, is  now  without  the  enclosure.  It  is  astonishing 
that  any  part  of  this  ancient  cathedral  should  bare 
withstood  so  many  calamities.  Its  altars  and  pavements 
mre  rich  in  marble }  and  in  a  small  court  adjoining, 
under  an  octagonal  cupola,  is  the  mausoleam  of  Bohe- 
mund,  adorned  in  a  minute  Gothic  style. 

CANSO,  a  sea-port  town  of  Nova  Scotia,  in  North 
America,  seated  on  a  narrow  strait  which  separates 
Nova  Scotia  from  Cape  Breton.  It  has  two  bays  which 
aflFord  safe  anchorage.  Near  this  town  is  a  fine  fishery 
for  cod.     W.  Long.  62.  N.  Lat.  46. 

CANST  AT,  a  town  of  Swabia,  in  Germany,  in  the 
kingdom  of  Wirtemberg,  situated  on  the  river  Neckar, 
in  £.  Long.  9.  9.  N.  Lat.  48.  51. 

CANT,  a  quaint  affected  manner  of  speaking,  a- 
dapted  chiefly  to  the  lower  sort.  Skinner  racks  his  in- 
vention for  the  origin  of  this  word }  which  he  socces- 
'  sively  deduces  from  the  German,  Flemish,  and  Saxon 
tongues.  According  to  the  general  opinion.  Cant  is 
originally  the  proper  name  of  a  Cameronian  preacher 
in  Scotland,  who  by  exercise  had  attained  the  faculty 
of  talking  in  the  pulpit  in  such  a  tone  and  dialect  as  was 
understood  by  none  but  his  own  congregation  :  since 
Andrew  Cantos  time,  the  word  has  been  extended  to 
signify  all  sudden  exclamations,  and  whining  nnrousical 
tones,  especially  in  praying  and  preaching.  But  this 
origin  of  the  word  has  been  disputed  by  others :  and 
perhaps  the  true  derivation  is  from  the  Latin  cantare 
"  to  sing." 

CakT  is  also  applied  to  words  and  phrases  aflfeoted  by 

particular  persons  or  professions  for  low  ends,  and  not 

^SeeCon^-ngthorized  by  the  established  language*.     The  differ* 

*nMr*'    ^^^^  between  cant  and  technical  seems  to  be  this :  the 

^^ '        former  is  restrained  to  words  introduced  out  of  folly, 

affectation,  or  imposture  :  the  latter  is  applied  to  such 

as  are  introduced  for  the  sake  of  clearness,  precision, 

and  significancy. 

Cant  is  also  used  to  denote  a  sale  by  auction.  The 
origin  of  the  word  in  this  sense  is  dubious  ^  it  may 
come,  according  to  some,  from  quantum^  how  much  j 
according  to  others,  from  cantarCf  to  sing  or  cry  aloud  ; 
agreeably  to  which,  we  sometimes  also  call  it  an  out» 
cry. 

CAVT'TitnherSf  in  ship-building,  those  timbers  which 
are  situated  at  the  two  ends  of  a  ship.  They  derive 
their  name  from  being  canted^  or  raised  obliquely  from 
the  keel }  in  contradistinction  from  those  whose  planes 
are  perpendicular  to  it.  The  upper  ends  of  those  on 
the  how,  or  fore  part  of  the  ship,  are  inclined  to  the 
-  stem ;  as  those  in  the  after  or  hind  part^  inaline  to  the 
stern  post  above.     See  SniP-Building. 

CANTABBIA,  in  Ancient  Geography^  a  district  of 
iTarracoDeosiSy  on  the  Oceanus  Cantahricas,  or  bay 
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of  Biacay;  now  BlscAT.  The  inhabitants  were  fap  Caatabna. 
mous  for  their  warlike  character.  In  conjunction  with  ^  ^  ' 
the  Asturiansf,  they  carried  on  desperate  wars  with  t  See  ilifu- 
the  Romans;  but  were  subdued  by  them  about  35^*" 
years  before  Christ.  Being  impatient,  however,  of  a 
foreign  yoke,  they  in  a  few  years  rerolted.  Most  of 
their  youth  had* been  already  taken  prisoners  by  the 
Romans,  and  sold  for  slaves  to  the  neighbouring  na* 
tions :  but  having  foond  means  to  break  their  chainay 
they  cut  the  throats  of  their  masters ;  and  returning 
into  their  own  country,  attacked  the  Roman  garrisons 
with  incredible  fury.  Agrippa  marched  against  them 
with  great  expedition  \  but  on  bis  arrival,  met  with  so 
vigorous  a  resistance,  that  his  soldiers  began  to  despair 
of  ever  being  able  to  reduce  them.  As  the  Cantabriana 
had  waged  war  with  the  Romans  for  upwards  of  aoo 
years,  they  were  well  acquainted  with  their  manner  off 
fighting,  no  way  inferior  to  them  in  courage,  and  were 
now  become  desperate  \  well  knowing,  that  if  they 
were  conquered,  after  having  so  often  attempted  to  le* 
cover  their  liberty,  they  must  expect  the  most  seveic 
usage,  and  cruel  slavery.  Animated  with  this  reflec- 
tion, they  fell  upon  the  Romans  with  a  fury  hardly  to 
be  expressed,  routed  them  in  several  engagements,  and 
defended  themselves  when  attacked  by  the  enemy  with 
such  intrepidity,  that  Agrippa  afterwards  owned  that 
he  had  never,  either  by  sea  or  land,  been  engaged  in  a 
more  dangerous  enterprise.  That  brave  commander 
was  obliged  to  use  entreaties,  menaces,  and  to  Inrand 
some  of  his  legionaries  with  ignominy,  before  he  conld 
bring  tbem  to  enter  the  lists  with  such  a  formidable 
enemy.  But  having  at  last,  with  much  ado,  prevailed 
upon  them  to  try  the  chance  of  an  engagement  in  the 
open  field,  he  so  animated  them  by  his  example,  that 
after  a  most  obstinate  dispute,  be  gained  a  complete 
victory,  which  indeed  cost  him  dear,  but  put  an  end 
to  that  destructive  war.  All  the  Cantabrians  fit  to  bear 
arms  were  cut  in  pieces,  their  castles  and  strong  holda 
taken  and  razed  j  and  their  women,  children,  and 
old  men  (none  else  being  left  alive,)  were  obliged 
to  abandon  the  mountainous  places,  and  settle  in  the 
plain. 

Dr  Wallis  seems  to  make  the  Cantabrian  the  ancient 
language  of  all  Spain:  which,  according  to  him,  like 
the  Gaulish,  gave  way  to  a  kind  of -broken  Latin  called 
romance^  romansh;  which  by  degrees  was  refined  in- 
to the  Castilian  or  present  Spanish.  But  we  can  hard- 
ly suppose  that  so  large  a  country,  inhabited  by  such  a 
variety  of  people,  spoke  all  the  same  language.  The 
ancient  Cantabrian,  in  effect,  is  still  foond  to  subsist  in 
the  more  barren  and  mountainous  parts  of  the  provinces 
of  Biscay,  Asturias,  and  Navarre,  as  for  as  Bayonne, 
much  as  the  British  does  in  Wales ;  bot  the  people 
only  talk  it ;  for  writing,  they  use  either  the  Spanish 
or  French,  as  they  happen  to  live  under  the  one  or  the 
other  nation.  Some  attribute  this  to  a  jealousy  of  fo- 
reigners learning  the  mysteries  of  their  language } 
others  to  a  poverty  of  words  and  expressions.  The 
Cantabrian  does  not  appear  to  have  any 'affinity  with 
any  other  known  language,  abating  that  some  Spanish 
words  have  been  adopted  in  it  for  things  whose  uae  the 
Biscay ans  were  anciently  unacquainted  with.  Its  pro- 
nunciation is  not  disagreeable.  The  Lord*B  prayer,  in 
the  Cantabrian  tongue,  runs  thus :  Chtre  mta  ctrveian 
inefnoy  tantifiea  bedi  hire  ictna^  ethoriedihirc  ruuma^ 
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Cuubna  ^in  bedt  hire  vorandaiea  ctrvtm  hecala  ktrrean  er^p 


CANTABRIC  Ay  io  Botany^  a  synonyme  of  a  spe- 
cies of  Convolvulus. 

CANTABRUM,  iu  antiquity,  a  large  kind  of  flag 
used  by  the  Roman  emperors,  distinguished  by  its  pe« 
culiar  colour,  and  bearing  oa  it  some  word  or  motto  of 
good  omen,  to  encourage  the  soldiers. 

CANT ACUZENUS,  Johannes,  of  Constantinople, 
a  celebrated  statesman,  general,  and  historian,  was 
born  in  that  city,  of  a  very  ancient  and  noble  Csmily. 
He  was  bred  to  letters  and  to  arms,  and  admitted  to 
the  highest  offices  in  the  state.  The  emperor  Andro- 
oicns  loaded  him  with  wealth  and  honour ;  made  him 
generalissimo  of  bis  forces  \  and  was  desirous  of  hav« 
ing  hilki  join  him  in  the  government,  but  this  he  re- 
fused. Andronicus  dying  in  1341,  left,  to  Cantacu- 
zenus  the  care  of  the  empire,  till  his  son^  John  Paleo* 
logos,  who  was  then  but  nine  J^^'f^  of  *gc»  shonid  be 
fit  to  take  it  upon  himself.  This  trust  be  faithfully 
discharged ;  till  the  empress-dowager  and  her  faction 
forming  a  party  against  him,  declared  him  a  traitor. 
On  this  the  principal  nobility  and  the  army  besought 
him  to  ascend  the  throne;  and  accordingly  be  was 
crowned  on  the  21st  of  May  1342.  This  was  follow- 
cd  by  a  civil  war,  which  lasted  five  years  \  when  be 
admitted  John  a  partner  with  him  in  the  empire,  and 
their  union  was  confirmed  by  his  giving  him  his 
daughter  in  marriage.  Suspicions  and  enmities,  how- 
ever, soon  arising,  the  war  broke  out  again,  and  con- 
tinued till  John  took  Constantinople  in  I355>  A  few 
days  after,  Cantacuzenus,  unwilling  to  continue  the 
efiusion  of  blood,  abdicated  his  share  of  the  empire, 
and  retiring  to  a  monastery,  took  the  habit  of  a  monk, 
and  the  name  of  Joasapnaa*  His  wife  also  retired 
Io  a  nunnery,  and  changed  her  name  of  Irene  for  that 
of  Eugenia.  In  this  retirement  be  lived  till  the  year 
141 1,  when  be  was  upwards  of  100  years  of  age.  Here 
he  wrote  a  history  of  his  own  times,  a  Latin  transla- 
tion of  which,  from  the  Greek  manuscript,  was  pub- 
lished by  Pontanos  at  Ingolstadt,  in  1603  \  and  a  splen- 
did edition  was  printed  at  Paris  in  1645,  '^^  three  vo- 
lumes folio,  of  the  original  Greek,  and  Pontanos*s  La* 
tie  version.  He  also  wrote  an  apology  for  the  Chris- 
tian Religion  against  that  of  Mahomet,  under  the  name 
of  Ckrisiodulus* 

CANTAL,  a  department  of  France,  forming  part  of 
the  ancient  Aavergne.  It  contains  2300  square  miles, 
and  bad  252,000  inhabitants  in  1815.  Auriilac  is  the 
chief  town. 

C ANTALIVERS,  in  Architecture^  pieces  of  wood 
framed  into  the  front  or  sides  of  a  boose,  to  suspend 
the  mooldings  and  eyes  over  it. 

CANTAR,  or  Cantaro,  an  eastern  weight,  of 
different  value  in  different  places,  equal  at  Acra  in 
Turkey  to  J603  pounds,  at  Tunis  and  Tripoli  to  114 
pounds. 

Cantar  is  also  an  Egyptian  weight,  which  is  de« 
nominated  a  quintal^  and  consists  of  a  hundred  or  of  an 
hundred  and  fifty  rotoloe,  according  to  the  gooda  thej 
are  to  weigh. 

Cantaro  is  also  an  Egyptian  weight,  which  at 
Naples  is  equivalent  to  25  pounds,  at  Genoa  to  15Q 
pooods*    At  Leghorn  there  are  three  kinds  of  Mirla% 


ros,  one  weighing  1 50  pounds,  another  151,  and  a  third    CanUr» 
160  pounds.  I 

Cantaro  is  also  a  Spanish  liquid  measure,  in  use  Crnitcmir. 
especially  at  Alicant,  containing  three  gallons. 

Cantaro  is  also  a  measure  of  cspacity,  used  at  Co- 
chin, containing  four  rubis,  the  rubi  32  rotolos. 

C ANTARINI,  Simon,  a  famous  painter,  called  the 
Peseresej^  frohi  his  being  born  at  Pesaro,  was  the  dis- 
ciple of  Guido }  and  copied  the  manner  of  his  master  so 
happily  that  it  is  often  difficult  to  distinguish  between 
their  works.     He  died  at  Verona  in  1648. 

CANTATA,  in  Music^  a  song  or  composition,  inter- 
mixed with  recitatives,  airs,  and  different  movements, 
chiefly  intended  for  a  single  voice,  with  a  thorough 
bass,  though  sometimes,  for  other  instruments.  It  was 
first  used  in  Italy,  then  in  France,  whence  it  passed 
to  us. 

CANTAZARO,  an  episcopal  city  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  territory  of  Calabria 
Ulterior.  It  is  the  residence  of  the  governor  of  the 
province,  and  is  seated  near  the  sea,  in  £.  Long.  17.0* 
N.  Lat.  38.  59. 

CANTECROIX,  a  small  territory  of  the  Nether, 
lands  in  Brabant,  and  in  the  quarter  of  Antwerp,  with 
the  title  of  a  principality  ;  there  is  a  small  town  of  the 
same  name,  but  Lire  is  the  capital. 

CANTEMIR,  Demetrius,  son  of  a  prince  of  Mol* 
davia.  Disappointed  by  not  succeeding  his  father  in 
that  dignity,  held  under  the  Ottoman  Porte,  he  went 
over  with  his  army  to  the  Czar  Peter  the  Great,  against 
whom  be  had  been  sent  by  the  Ghrand  Signior :  He 
signalized  himself  in  the  czar's  service ;  and  in  tbe 
republic  of  letters,  by  a  Latin  history  of  the  origin 
and  decline  of  the  Ottoman  empire,  &c.  He  died 
in  1723. 

Cantemir,  Antiockus^  esteemed  the  founder  of  tbp 
Russian  poetry,  was  tbe  youngest  son  of  the  preced- 
ing.    Under  the  most  ingenious  professors,  whom  the 
czar  had  invited  to  Petersburgh,  he  learned  mathe* 
matics,  physic,  history,  moral  philosophy,  and  polite 
literature  y  without  neglecting  the  study  of  the  Holy 
Scriptures,  to  which  he  had  a  great  inclination.   Scarce 
had  he  finished  his  academic  course,  when  he  printed  a 
Concordance  of  the  Psalms  in  tbe  Russian  language, 
and  was  elected   member  of  the  academy.     Toe  af- 
fairs of  state  in  which  he  was  soon  after  engaged,  did 
not  make  him  neglect  his  literary  pursuits.     In  order 
to  make  himself  useful  to  his  fellow  citizens,  he  com- 
posed his  satires,  to  ridicule  certain  prejudices  which 
had  got  footing  among  them.     When  but  24  years  of 
age,  he  was  nominated  minister  at  the  conrt  of  Great 
Britain  }  and  bis  dexterity  in  the  management  of  pub- 
lic affairs  was  as  much  admired  as  bis  taste  for  the 
sciences.      He  had  the  same   reputation  in  France, 
whither  he  went  in  1 738  in  quality  of  minister  ple- 
nipotentiary, and  soon  after  was  invested  with  the 
character  of  ambassador  extraordinary*    The  wise  and 
prudent  manner  in  which  he  conducted  himself  during 
the  different  revolutions  which  happened  in  Russia  du- 
ring his  absence,  gained  him  the  confidence  and  esteem 
of  three  successive  princes.     He  died  of  a  dropsy,  at 
Paris,  in  1744,  aged  44.     Besides  the  pieces  alreadv 
mentioned,  he  wrote,  i.  Some  Fables  and  Odes.     X  A 
traasUtioD  of  Horace^s  Epistles  in  Rossian  veise.  3.  A 
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prose  ttsnsUtion  of  Fontenelle^s  Florality  of  Worldi ;     ml  mace«    Everj  Moiidaf  m  coait  b  held  at  GdikDMlloMiMtor, 
•andy  4.  AIgarotti*8  Dialogues  on  8igbt«      The  Abb^     for  ciyil  and  crimuial  causes  }  and  oTerj  other  Toetdmy  Omtcniib 
~  ■      '     for  the  govenuneot  of  the  city.    Here  were  formerly  ^      v     '* 


^  Guasco  has  vfritteu  his  life  id  French,  and  translated 
his  satires  into  that  language. 

CANTERBURY,  a  city  of  England,  and  capital 
of  the  county  of  Kent,  situated  in  £•  Long.  i.  15. 
N.  Lat.  51.  16.  It  has  the  names  of  Durovemum 
and  Darvemum  given  it  by  the  Romans,  and  Durober* 
nia  by  Bede,  which  are  thought  to  be  derived  from 
Durwhem^  signifying  a  rapid  stream,  such  as  the  Stour, 
on'  which  it  stands,  is.  The  Britons  call  it  Caer  Kent^ 
i.  e.  the  city  of  Kent  *,  and  its  present  English  name  is 
of  the  same  import,  derived  from  the  Saxon.  Modem 
writers  in  Latin  call  it  Cantuana,  Its  great  antiquity 
appears  not  only  from  Antoninos^s  Itinerary,  but  from 
the  military  way  which  has  been  discovered  here,  and 
the  caoseways  leading  to  Dover  and  Lymme,  besides 
the  .coins  and  other  curiosities  found  about  it.  The 
archiepiscopal  and  metropolitan  dignity  seems  to  have 
been  settled  here  very  early  j  and  to  prevent  Its  being 
semoved,  an  anathema  was  decreed  against  any  who 
should  attempt  it.  After  that^  the  city  flourished  great* 
ly )  though  it  suffered  in  common  with  nther  towns 
during  the  Danish  invasions,  and  at  other  times  by  the 
casualties  of  fire.  The  city  was  given  entirely  to  the 
'bishops  by  William  Rufns,  and  was  held  in  the  utmost 
veneration  in  the  Popish  times,  especially  after  the 
murder  of  Becket  in  the  reign  of  Henry  IL  to  whose 
shrine  so  great  was  the  resort,  and  so  rich  were  the 
offerings,  that  Erasmus,  who  was  an  eye-witness  of  its 
wealth,  says  the  whole  church  and  chapel  in  which  he 
.was  interred  glittered  with  Jewels  i  and  at  the  dissola- 
tion,  the  plate  and  jewels  filled  two  great  chests,  each 
of  which  required  eight  strong  men  to  carry  ont.  The 
cathedral  was  granted  by  Ethelbert,  king  of  Kent,  up- 
on his  conversion,  to  Austin  the  Monk,  together  with 
his  palace,  and  the  royalty  of  the  city  and  its  territo* 
ries.  This  Austin  founded  a  monastery  for  Bionks, 
called  from  him  Augustine.  After  the  cathedral  had 
been  several  times  destroyed  by  fire  and  rebuilt,  the 
■present  waa  begun  about  the  year  11741  and  augpient- 
ed  and  embellished  by  the  succeeding  archbishops,  till 
it  was  completed  In  the  reign  of  Henry  V.  It  is  & 
noble  Gothic  pile,  and  before  the  Reformation  had  37 
altars.  A  great  many  kings,  princes,  cardinals,  and 
archbishops,  are  buried  in  iL  At  the  dissolution,  Henry 
Vlir,  seized  all  the  revenues  both  of  the  church  and 
^monastery,  except  what  he  allotted  for  the  maintenance 
of  a  dean,  12  prebendaries,  and  six  preachers,  whom 
he  established  in  place  of  the  monlu.  During  the 
gicand  rebellion,  it  suffered  much  5  the  usurper  Croni'- 
well  having  made  a  stable  of  It  for  his  dragoons.  Af* 
ter  the  Restoration,  it  was  repaired,  and  made  what  it 
now  appears. 

Besides  the  cathedra]  and  other  churches,  as  well  as 
«  monastery,  the  city  had  anciendy  a  castle  on  the 
sooth  side,  and  strong  walls,  with  towers,  a  ditch,  and 
rampart  \  it  had  also  a  mint  and  an  exchange.  As  to 
its  government,  it  seems  to  have  been  entirely  subject 
to  tibe  archbishop,  both  in  spirituals  and  temporals  ^  at 
least  from  the  time  that  'William  Bufus  gave  it  solely 
4o  Bishop  Anselm,  till  the  Reformation.  It  is  now  a 
county  of  itself:  and  (he  corporation  consists  of  a  nu^- 


2000  or  3000  French  Prptestante  employed  in  the  silk 
manufacture  \  but  this  branch  is  now  greatly  decayed 
in  the  place,  since  Splttalfields  became  so  fionrishing. 
Besides  the  cathedral,  it  contains  15  parish  oborches, 
seven  hospitals,  a  free  school,  a  house  of  correction,  a 
gaol  for  criminals,  and  sumptuous  conduit  for  supply- 
ing the  inhabitants  with  water*  It  consists  of  four 
streets,  disposed  in  the  form  of  a  cross,  and  divided  In- 
to six  wards,  which  are  about  three  milea  in  clrcnmfe* 
rence.  It  is  surrounded  on  all  hands  with  hop  groonds 
much  to  its  advantage,  and  is  famed  for  Its  excellent 
brawn.    The  population  in  18x1  waa  io,30o. 

The  diocese  of  Canterbury  cH>ntain8  257  parishes, 
besides  chapels,  in  Kent,  and  about  100  more  In  other 
dioceses.  These  are  called  Peculiars  ;  it  being  an  an- 
cient privilege  of  this  see,  that,  wheresoever  the  arch- 
bishops had  either  manors  or  advowsons,  the  place  was 
exempted  from  the  jurisdiction  of  the  ordinary  of  the 
diocese  where  it  was  situated,  and  was  deemed  in  the 
diocese  of  C^terbury.  This  see  is  valued  In  the  king*s 
books  at  28x61.  17s.  9^d.  but  is  reckoned  to  pvodaoe 
a  clear  revenue  of  Soool.  a  year.  The  clergy *s  tenths 
come  to  iSi5l.  iSs.  s^d.  This  see  had  many  great 
privileges  •«!  the  time  of  Popery,  some  of  which  it  still 
retains.  The  archbishop  is  accounted  primate  and  me- 
tropolitan  of  all  England,  and  is  the  first  peer  in  the 
realm  j  having  the  precedence  of  all  dukes  not  of  the 
blood-«oyal,  and  of  all  the  great  officers  of  state*  In 
common  speech  he  is  styled  His  Grace^  and  he  writea 
himself  DtVtina  Providentia;  whereas  other  bishops  style 
themselves  Divina  PermUsume.  At  coronations,  he 
places  the  crown  on  the  king's  head ;  and,  where* 
ever  the  court  may  be,  the  king  and  qneen  are  the 
proper  domestic  parishioners  of  the  archbishop  of  Can- 
terbury. The  bishop  of  London  is  accoonted  his  pro- 
vincial dean,  the  bishop  of  Winchester  his  snb^deao, 
the  bishop  of  Lincoln  his  chancellor,  and  the  bishop  of 
Rochester  his  chaplain.  This  see  hath  yielded  to  the 
church  x8  saints  \  to  the  -church  of  Rome,  ^  cardinals ; 
to  the  civil  state  of  England,  la  lord  chancellors,  4 
lord  treasurers,  and  1  lord  ehief  justice ;  and  9  chan- 
cellors to  the  university  of  Oxford.  To  diis  see  belongs 
only  one  archdeacon,  viz.  of  Canterbury.  To  the  ca- 
thedral belong  an  archbtshop,  a  dean^  a  chancellor,  an 
archdeacon,  x  2  prebends,  €  preadiers,  €  minor  canons, 
6  substitute  12  lay  clerks,  10  choristers,  2  masters, 
50  scholars,  and  12  almsmen. 

Cantzrburt  Beil^  the  Enriish  name  of  a  species  of 
Campanula.    See  Botaht  index. 

CANTERUS,  WiLUAM,  an  eminent  linguist  and 
philologer,  was  bom  at  Utrecht,  in  154 1.  He  studied 
at  Louvain  and  Paris ;  and  gave  snrprising  proofs  of 
his  progress  in  Greek  and  Latin  literature,  fie  after* 
waids  visited  the  several  universities  of  Germany  and 
Italy  $  and  died  at  Loovain,  in  1575,  aged  33*  He 
naderstood  six  languages,   besides  that  ef  his  native" 


ooontxy ;  and,  notwithstanding  his  dying  so  young,* 
wrote  several  philological  and  critical  works,  among 
which  are,  i^otte^  ScMa^Emendalianes^  etExpHcaUones^ 
in  Euripidem^  Sophoclem^  Eschyhtm^  Ciceronem^  Pro* 

or,  recorder,  1 2  aldermen,  a  sheri^  24  common  cooncil    fertmm^  Amottiumt  &c  and  many  traashitions  of  Greek 

men,  a  mace-bearer,  a  sword^^bearer,  and  four  Serjeants    authors. 

3  CANTHARIDES, 
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/GAKTBA&IDES^  In -^  tie  Matefb  Medka,  Hied 
wlkit«ra(Nn)^lciyed  to  frvdvee  blisten  on  the  skin. 

CANTHARI^  in  Zdology^  a  ^mia  of  insects  be- 
Inogiag  to  the  oHer  of  insecta  coleoptera.  Linnsras 
cnnaeimtes  27  species  of  the  cantharis,  most  of  them 
to  be  fbond  in  different  parts  of  Europe.  The  can- 
tharia  aaed  in  making  blistering  plasters  is  ranked  un- 
der the  genns  BfsLOE.    See  Entomology  IndeK. 

CANTHI,  in  Anatomg^  cavities  at  the  extremities 
of  the  eye-Udsy  commonly  called  the  comer*  of  the  eye : 
the  gfoater  of  them,  or  the  great  canthns,  is  next  the 
nose  ;  the  lesser  of  Uiem,  or  the  little  canthus,  lies  to« 
mids  the  temple. 

CANTICLES,  a  canonical  book  of  the  Old  Testa- 
ment, otherwise  called  the  Sopfg  of  Sobmon ;  bj  the 
Jews  the  Song  ofSonge^  Canticum  CanUcorum.    The 
book  of  Canticles  is  osnallj  supposed  to  be  an  epitba- 
laminm  composed  by  Solomon,  on  occasion  of  his  mar- 
riage with  the  king  of  Egypt's  daughter.     But  those 
who  penetrate  further  into  the  mystery,  find  in  it  the 
sniriage  of  Jesos  Christ  with  human  nature,  the  church, 
and  good  men.     On  this  principle  the  Canticles  is  held 
to  he  acontimied  aHegonr,  wherein,  under  the  terms 
of  a  comoMm  wedding,  a  divine  and  spiritual  marriage 
is  expressed*      This  song  contains  the  adventures  of 
aeveo  days  and  seven  ni^ts ;  tbe  exact  time  allowed 
tar  the  celebration  of  marriage  among  the  Hebrews. 
The  Jews  themselves,  apprehending  the  book  liable  to 
be  nnderstood  in  n  gross  and  carnal  manner,  prohibited 
the  reading  of  it  before  the  age  of  30,  and  the  same 
usage  anciently  obtained  in  tbe  Christian  church.    A- 
■MWg  theTancients,    Theodore  Mopsuetanus  rejected 
the  book  of  Canticles  as  not  divine.     Divers  rabbins 
have  also  questioned  its  being  written  by  inspiration. 
It  is  aUefled,  that  the  name  of  God  is  not  once  found 
in  iL    Mr  Whiston  has  a  discourse  express  to  prove 
that  the  Canticles  is   not  a  sacred  book  of  tbe  Old 
Testament*    He  alleges  it  indeed  to  have  been  writ- 
ten by. King  Solomon  the  son  of  David  $  but  asserts 
tint  it  -was  composed  at  the  time  when  that  prince, 
blinded  by  his  concubines,  was  sunk  in  lust  and  idola- 
try.   This  be  ehieiy  infers  from  the  general  character 
of  vanity  and  dissoluteness  which  reigns  throuffb  the 
Canticks :  in  which  there  is  not,  according  to  li^ia- 
toO|  one  thought  that  leads  the  mind  towards  religion, 
but  all  is  worldly  and  carnal,  to  say  no  worse.     For  the 
nystic  sense*  ho  asserts  it  to  be  without  foundation  \ 
and   that  the  book  is  not  dted  as  canonical  by  any 
writer  before  the  destruction  of  Jerosalem.    Mr  whis- 
ton will  have  it  to  have  been  taken  into  tbe  canon  be- 
tween tbe  years  77  and  xaS,   when  allegories  came 
into  vogue,  and  the  rabbins  began  to  corrupt  the  text 
ofScriptore.    Grotios,  Nieremberipus,  the  Dutch  di- 
vines who  criticised  F.  Simon,  Menetrier,  Batnage,  and 
some  others,  seem  also  to  take  tbe  Canticles  for  a  pro- 
fiuie  composition,  on  a  footing  with  the  love  pieces  of 
Catnllos  or  Ovid.     But  this  opinion  is  refuted  by  Mt- 
chaelis,  Majos,  Witstss,  Nat.  Alexander,  Outrein, 
Francius,  and  others.    Mr  Wbiston's  argnments  have 
been  parliculaHy  considered  by  Itchener,  and  also  by 
Dr  Gill.    B.  Akiba  finds  the  book  of  Canticles  more 
divine  than  the  rest;  the  whole  world,  according  to 
this  rabbin,  is  not  worth  that  day  when  tbe  Canticles 
was  given  to  Israel  \  for,  whereas  all  the  hagiograpbers 
e  My,  tbe  Cantides  is  the  holy  of  holies. 
V»L.  V.  Part  I.  t 


tKSfj^MIACt^^  or  tATlMARONS,  ai  kind  dt  DmUos. 
floats  or  fafts,  lised  My  tbe  ibhaUtants  of  the  coast  of  .Jans 
Coromandd  to  go  a  fishing  in,  and  to  trade  along  the 
coast.  They  are  made  of  three  or  four  small  canoes, 
or  trnnks  of  trees  dug  hollow,  and  tied  together  with 
cacao  ropes,  'with  a  triangular  sail  in  the  middle,  made 
of  mats/  The  persons  who  manage  them  are  almost 
half  in  the  water,  there  being  only  a  place  in  tbe  mid- 
dle a  little  raised  to  hold  their  merchandise :  which 
kst  particular  is  only  to  be  understood  of  the  trading 
eantimarons,  and  not  of  those  that  go  a  fishing. 

CANTIN,  Cafe,  a  promontory  of  the  coast  of 
Morocco,  in  Africa,  situated  in  Tv.  Long*  lO.  2«  N. 
Let.  33/9. 

CANTING,  a  sea  phrasej  denotes  the  act  of  tum- 
bg  any  thing  about. 

CdHTuro  Language  or  Dialect^  is  a  mysterious  sort 
of  jargon  used  by  gypsies,  thieves,  and  strolling  beg< 
gtoi,  to  express  their  sentiments  to  each  other,  without 
beine  understood  by  tbe  rest  of  mankind.    This  dia- 
lect IS  sot  founded  onf  any  roles  j  yet  even  out  of  that 
irregularity  many  words  seem  to  retain  something  of 
scholarship  }  as  togemanf  a  gown,  from  toga  in  the  La- 
tin } /Nififiam,  bread,  trompant$i  casan^  cheese,  from 
caseuSf  &c     It  is  observable,  that,  even  unknown  to 
ourselves,  we  have  adopted  some  of  their  terms  into 
our  vulgar  language;  as  Me  and  btTk^  to  cheat}  bounce^ 
to  vapour ;  bowse^  strong  ^irk'yfilch^  to  steal  \  fipg^  to 
whip  \  rigt  game  or  ridicule ;  roast^  to  rally  j  r^t/io, 
money.     From  the  same  source  proceed  the  words  eham^ 
banter^  bubble^  buify^  eharper^  cuttings  shufflings  palm* 
ingy  &c    An  anonymous  author  has  given  a  canting 
dictionary,  comprehending  all  the  terms  used  by  the 
several  tribes  of  gypsies,  beggars,  shoplifters,  highway- 
men, foot-pads,  and  other  clans  of  cheats  and  villains, 
with  a  collection  of  songs  in  the  canting  dialect :  Lon- 
don, 1725,  8vo, 

CANTIUM,  in  Ancient  Oeograpky^  a  promontory 
of  Britain,  literally  denoting  a  headland  :  giving  name 
to  a  territory  called  Co^tntm, *now  Kent;  and  to  a 
people  called  Canta  (Csesar),  commended  for  their 
great  humanity  and  politeness.  The  promontory  now 
the  North  Foreland.  It  is  supposed  that  this  was  the 
first  district  in  Britain  which  received  a  colony  from 
the  continent ;  and  that  it  had  frequently  changed  its 
masters,  by  new  colonies  coming  over  from  time  to 
time,  and  driving  the  inhabitants  further  north,  lii 
the  midst  of  all  these  revolutions  it  still  retained  its  an<^ 
cient  name  (which  was  so  agreeable  to  its  shape  and 
situation),  and  gave  the  same  name  to  all  tbe  successive 
tribes  by  which  it  was  inhabited.  Those  who  possessed 
it  at  the  time  of  the  first  Boman  invasion  were  evident- 
ly of  Belgic  origin,  and  bad  come  over  so  lately,  that 
they  difiered  in  nothing  from  their  countrymen  on  the 
continent.  ''  Tbe  inhabitants  of  Kent  (says  Caesar)  are 
the  most  cirilized  of  all  the  Britons,  and  differ  but 
very  little  in  their  manners  firom  the  Ganls.^*  This 
great  resemblance  between  the  people  of  Kent  and 
their  neighbours  on  the  continent,  might  be  partly 
owing  to  the  situation  of  their  country,  which  being 
nearest  to  the  continent,  was  most  freqoented  by 
strangers  firom  thence.  It  was  this  sitaation  also 
which  exposed  them  to  the  first  assaults  of  the  Komans^ 
For  Cscw,  in  both  his  expeditions  into  this  island, 
haded  In   Kent;  and  therefore   we  may  conclude, 
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Caniiuni  that  the  Cantii  bad  a  great  share  in  the  vigDreus  op- 
..  ^  position  that  was  made  to  bis  landings  and  i^  the  se* 
*"  ^"'  vera!  battles  and  skirmishes  which  were  fongfat  against 
him  after  bis  landing ;  particularly,  they  made  a  very 
boJdi  hut  unsuccessful  attempt,  upon  bis  naval  camp* 
The  Cantii  did  not  make  the  same  vigorous  resistance 
to  die  Bomans  on  their  next  invasion  in  the  reign  of 
Claudius.  For  Aulns  Plautius,  the  Roman  general 
in  that  expedition,  traversed  their  country  witboot 
seeing  an  enemy  ^  and  as  tbey  now  sobmitted  to  the 
power  of  Boqae  without  a  struggle,  so  they  continued 
in  a  state  of  quiet  submission  to  it  to  tlie  very  last.  The 
situation  of  Cantiom  occasioned  its  being  niucb  fre- 
quented by  the  Romans,  who  generally  took  their  way 
through  it  in  their  marches  to  and  from  the  continent. 
Few  places  in  Britain  are  more  frequently  mentioned 
by  the  Roman  writers  than  Rutupiom  and  Portus 
Rutupensis,  most  probably  Ricbborough  and  Stonar. 
Rutupium  was  the  same  in  those  times  that  Dover  i« 
in  ours  \  the  usual  place  of  embarking  for,  and  land- 
ing from,  the  continent.  Before  the  final  departure  of 
the  Romans  out  of  Britain,  Portua  Dubris,  now  Do* 
ver,  bad  become  a  considerable  place,  and  a  well  fro- 
quented  harbour,  where  the  third  iter  of  4>ntoninii8 
ends,  and  from  whence  they  often  embarked  ior  Gaul. 
Portus  L^manus,  supposed  to  be  Lime  near  West 
Hythe,  was  also  a  noted  .sea-port  in  these  times,  and 
tbe  termination  of  the  fourth  iter  of  Antoninus.  Do- 
robrivae  and  Durovernum,  now  Rochester  and  Can- 
terbury, were  both  Roman  towns  and  stations,  and  are 
often  mentioned  in  the  Itinerary  and  other  books* 
Besides  these,  there  were  several  other  Roman  stationa, 
towns,  and  ports  in  Cantium,  which  need  not  be  par* 
ticularly  enumerated  here.  Cantium,  in  tbe  most  per^* 
feet  state  of  the  Roman  government,  nutde  a  part  of 
the  province  which  was  called  Fiavia  CaMariensis, 

CANTO,  denotes  a  part  or  division  of  a  poem,  an- 
'  swering  to  what  is  otherwise  called  a  book.  Tbe  word 
is  Italian,  where  it  properly  signifies  song.  Taaso,  Ari« 
osto,  and  several  other  Italians,  have  divided  their  longer 
or  heroic  poems  into  cantos.  In  imitation  of  tberoi 
Scarron  has  also  divided  his  Giganiomachia^  and  Boi- 
leau  his  Luirin^  into  chants  or  songs.  The  like  usage 
has  been  adopted  by  some  English  writers,  as  Butler, 
who  divides  bis  Hudibras,  and  Dr  Garth  his  Dispen- 
sary, into  cantos.  A  late  translator  of  part  of  Virgirs 
iEneid  has  even  subdivided  a  book  of  Virgil  into  seve- 
ral cantos. 

Canto,  in  the  Italian  music,  signifies  a  song:  hence 
ranio  simpitce  is  where  all  the  notes  or  figures  are  equal, 
and  called  also  canto  sermo  ;  canto  Jigurato^  that  where 
tbe  figures  are  unequal,  and  express  different  motions. 

Canto  also  signifies  the  treble  part  of  a  song^  hence 
canto  concertante^  the  treble  of  the  little  chorus  j  canto 
repicno^  the  treble  of  tbe  grand  chorus,  or  that  which 
sings  only  now  and  then  in  particular  places.  Canto 
signifies  the  first  treble,  unless  some  other  word  be 
added  to  it,  as  secondo ;  in  which  caae  it  denotes  tbe 
second  treble. 

CANTON,  in  Geography^  denotes  a  small  district 
or  country  constituting  a  distinct  government:  suck 
are  the  cantons  of  Switzerland. 

Canton,  Qjuang-tong^  or  Koanton,  one  of  tbe  south- 
ern provinces  of  China  \  bounded  on  the  north-eaat  by 
Fokien,   on  tbe  north  by  Kiang«ii,   on.tjie  wes$  bj 
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Quang-si  and  tbe  kingdom  of  ToakiBg,  and  every-  CaatMb 
where  else  by  the  sea.  The  eouotry  is  diversified  with 
iiills  and  plains,  and  the  soil  in  general  so  fertile  that 
it  produces  two  crops  annually.  Besidts  many  of  tbe^ 
fruits  of  Europe,  and  tbo^  common  in  other  parts 
of  the  Indies,  the  province  of  Canton  produces  some 
peculiar. to  itself.  Abundance  of  valuable  ai*omatte 
woods  i§  also  to  be  met  with  in  this  province,  aa  well 
as  eagle  wood,  ebony,  &c.  and  in  the  mineral  king- 
dom tbe  province  furnishes  gold,  precious  stones,*  tin, 
quicksilver,  and  copper.  Silk  and  sogar  are  also  culti- 
vated here,  and  pearls  ai'e  fished  upon  the  ceaata  \  se 
that  every  thing  which  can  contribute  to  the  pleasnre  er 
convenience  of  life  is  to  be  met  with  in  Canton.  '*  One 
begins  (says  F.  Premare)  to  have  an  idea  of  China,  on 
entering  the  river  Canton.  Both  sides  of  it  present 
'  large  fields  of  rice  which  resemble  green  meadows,  and 
extend  beyond  the  reach  of  sight.  Tbey  are  inter- 
sected by  an  infinite  number  of  small  canals,  in  sucfa  a 
manner  that  tbe  barks  which  paaa  and  repaaa  in  then 
seem  at  a  distance,  while  tbe  water  wbieb  carries  tbem 
is  concealed,  to  glide  along  tbe  grass.  Farther  inland 
the  country  appears  covered  with  trees,  and  ciiltivateil 
along  the  valleys  \  and  tbe  whole  scene  is  iateffspeiaeil 
with  villages,  rural  seats,  and  sucb  a  variety  of  de- 
lightful prospects,  that  one  is  never  tired  of  viewing 
tliem,  and  regrets  to  be  obliged  to  pass  tbean  so 
quickly. 

All  the  coasts  of  this  province  abound  with  fish,  and 
furnish  vast  numbers  of  crabs,  oysters,  and  tertoiaes  of 
an  immense  size.  The  inhabitants  keep  a  prodigiooe 
number  of  tame  ducks,  which  tbey  batch  in  evens  er 
dunghills,  though  it  does  net  appear  that  they  har- 
rowed this  custom  from  the  Egyptians.  Tbe  docility 
of  these  creatures  exceeds  what  we  should  be  apt  at 
first  to  imagine.  Tbe  inhabitants  load  a  number  of 
small  barks  with  tbem,  and  carry  tbem  in  flocks  to 
feed  on  tbe  sea  shore,  where  they  find  shrimps  and 
other  animals  proper  for  their  nourishment.  Bat 
though  the  ducks  from  the  diflereot  barks  are  tkda 
unavoidably  mixed  together  in  the  day  time,  they  are 
easily  collected  by  only  heating  on  a  bason,  on  which 
they  immediately  collect  themselves  into  different  Aocks, 
and  each  returns  to  its  proper  bark. 

In  this  province  the  Chinese  have  also  a  method  of 
preserving,  not  only  the  flesh  of  the  ducks,  in  such  a 
manner  that  it  loses  nothing  of  its  original  flavour, 
bnt  their  eggs  also.  The  latter  operation  ia  performed 
by  covering  the  eggs  with  a  coat  of  clay  mixed  with 
salt.  When  mixed  in  this  manner,  it  seema  that  th9 
salt  has  the  property  of  penetrating  through  the  poraa 
of  the  shell,  and  thus  impregnating  the  substance  in  the 
egg,  which  it  could  not  do  by  simple  solution  in  water* 

Canton^  though  it  suffered  much  in  the  Chinese 
wars,  10  at  present  one  of  the  mqst  flourishing  provincee 
of  the  empire)  and  being  at  a  great  distance  from 
court,  its  government  is  one  of  the  most  important. 
A  great  number  of  fortresses,  many  of  which  are  citiee, 
provided  with  numerons  garrisons,  have  been  built 
Along  the  coasts  for  the  suppression  of  pirates  an^ 
robbers  \  for  which  purpose  also  a  certain  number  ef 
troops  are  kept  properly  posted  in  different  parts  ef 
tbe  provinco*  It  is  divided  into  ten  districtSf  which 
contain  aa  many  ciUea  of  the  first  class,  and  84  of  the 
second  and  third*     Tbe  air  ia  general  ia  wariA  bni 
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CABtan.  healtliyt  and  the  people  «re  very  industrious^  Tbej 
<  y  >  postew  in  an  eminent  degree  the  talent  of  imitAtion  ;  so 
that  if  they  are  only  shown  any  Earopean  work,  they 
ean  execute  others  like  it  with  surprising  exactness* 
The  most  remarkable  cities  in  the  province  besides 
Canton  the  capital  are,  i.  Chao-tcheou*fou,  chiefly 
noted  for  a  monastery  of  bonzes  in  its  neigbbourhood, 
to  which  the  adjacent  country  belongs,  and  the  origin 
of  which  is  traced  back  for  800  or  900  years.  It  has 
under  its  jurisdiction  six  cities  of  the  third  class  ^  near 
one  of  these  grows  a  reed  of  which  several  instruments 
are  made,  which  cannot  be  distinguished  from  real 
ebony.  The  air  of  Chao-tcheou-fou,  however,  is  un- 
healthy ;  and  great  numbers  of  the  inhabitants  are  car- 
ried off  annually  by  contagious  distempers,  which  pre- 
vail from  the  middle  of  October  to  the  beginning  of 
December.  2.  Kao-tcheou-fou,  situated  in  a  delight- 
ful and  plentiful  country.  In  the  neighbourhood  is 
found  a  singular  kind  of  stone  much  resembling  mar- 
ble, on  which  are  natural  representations  of  rivers, 
mountains,  landscapes^  and  trees.  These  stones  are 
cut  into  slabs,  and  made  into  tables,  &c.  Crabs  are 
also  caught  on  the  coasts  here,  which  very  much  re- 
semble those  of  Europe ;  but,  says  Mr  Grosier,  they 
have  this  singularity,  that  when  taken  out  of  the  wa- 
ter, they  become  petrified,  without  losing  any  thing  of 
their  natural  figure.  3.  Kian-tcheou-fou,  the  capital 
of  the  island  of  Hai-nan.     See  Hai-kan. 

Cantok,  a  large,  populous,  and  wealthy  city  of 
China,  capital  of  the  province  of  that  name,  stands  on 
the  banks  of  the  river  Taa,  or  great  river,  which,  near 
the  city,  is  wide  and  spacious.  The  wall  of  the  city 
is  pretty  high,  and  about  six  or  seven  miles  in  circum- 
ference, though  not  more  than  one  third  of  the  ground 
is  occupied  by  buildings,  the  other  parts  being  appro- 
priated to  pleasure  grounds  or  to  fish  ponds.  The 
country  is  extremely  pleasant,  and  towards  the  east 
hilly,  so  as  to  command  a  beautiful  prospect  of  the  city 
and  suburbs,  the  compass  of  which,  together,  is  about 
ten  miles. 

The  buildings  of  Canton  are  in  general  low,  consist- 
ing of  one  story  and  a  ground  floor,  which  is  covered 
vith  earth  or  red  tiles  in  order  to  keep  it  cool ;  hot 
tlie  houses  of  the  most  respectable  merchants  and  man- 
darins are  comparatively  lofty  and  well  built.  In  dif- 
ferent parts  of  the  city  and  suburbs  are  joss  houses  or 
temples,  in  which  are  placed  the  images  worshipped  by 
the  Chinese :  before  whom  are  placed,  at  particular 
seasons,  a  vast  variety  of  sweetmeats,  oranges,  great 
plenty  of  food  ready  dressed,  and  also  incense,  which  is 
kept  perpetually  burning. 

The  streets  of  Canton  are  long  and  narrow,  paved 
with  flat  stones,  adorned  at  intervals  with  triumphal 
arches,  which  have  a  pleasing  effect,  and  much  crowded 
with  people.  On  both  sides  are  shops  as  in  London, 
appropriated  to  the  sale  of  different  commodities ;  and 
a  kind  of  awning  is  extended  from  house  to  house, 
which  prevents  the  sun's  rays  from  incommoding  either 
inhabitants  or  passengers.  At  the  end  of  every  street 
is  a  barrier,  which,  with  the  gates  of  the  city,  is  shot 
in  the  evening.  In  China  street,  which  is  pretty 
lonjg  and  considerably  wider  than  the  rest,  reside  oser- 
cbaats,  whose  trade,  so  far  as  respects  china,  lack- 
ered ware,  fans,  &c.  is  wholly  opnfined  to  Enropeamu 
llott  of  them  speak  the  foreign  languages  tolerably 


well,  or  at  least  sufficiently  intelligible  to  transact  bu-  Canion. 
siness.  Besides  these  merchants  there  is  a  company  of 
twelve  or  thirteen,  called  the  Cohong ;  who  have  an 
exclusive  right  by  appointment  from  authority  to  pur- 
chase the  cargoes  from  the  different  ships,  and  also  to 
supply  them  with  teas,  raw  silks,  &c.  in  return.  The 
establishment  of  the  Cohong,  though  injurious  to  pri- 
vate trade,  is  admirably  well  adapted  for  the  security 
of  the  different  companies  with  which  they  traffic  ^  be- 
cause each  individual  becomes  a  guarantee  for  the 
whole  \  so  that  if  one  fail,  the  others  consider  them- 
selves as  responsible. 

In  Canton  there  are  no  carriages ;  all  burdens  are 
carried  by  porters  across  their  shoulders  on  bamboos  ; 
as  are  also  the  principal  people  in  sedan  chairs,  and  the 
ladies  always.  The  streets  of  Canton  may  be  traver- 
sed from  morning  till  evening  without  seeing  a  woman, 
those  excepted  who  are  Tartars,  and  even  these  but 
very  seldom. 

On  the  wharf  of  the  river,  which  is  commodious  and 
pleasant,  stand  the  factories  of  the  different  European 
nations,  viz.  the  Dutch,  French,  Swedes,  Danes,  Eng- 
lisb,  &c.  In  those  reside  the  supercargoes  belonging 
to  their  respective  companies,  who  are  appointed  to 
dispose  of  the  cargoes  brought  to  market  \  to  supply 
the  ships  with  others  from  Europe  in  return  \  and,  du- 
ring their  absence,  to  contract  with  the  merchants  for 
such  articles  as  may  be  judged  necessary  for  the  next 
fleet.  Between  the  residents  of  the  factories  the  most 
perfect  cordiality  subsists;  in  each  a  common  and 
splendid  table  is  kept  at  the  company's  expence,  and 
visits  are  reciprocally  exchanged  \  so  that  nothing  is 
wanting  to  make  residence  at  Canton  agreeable  to  an 
European,  but  the  pleasure  naturally  resulting  from 
the  society  of  women. 

The  side  of  the  river  next  the  city  is  covered  with 
boats,  which  form  a  kind  of  town,  or  streets,  in  which 
live  the  poorer  sort  of  the  Chines^,  or  rather  the  de- 
scendants of  the  Tartars.  Some  of  the  men  come  on 
shore  in  the  morning  to  their  respective  employments, 
and  in  those  sampans,  or  boats  which  are  not  station- 
ary, the  women  and  also  the  men  carry  passengers 
from  place  to  place  in  the  same  manner  as  is  done  by 
wherries  on  the  Thames.  On  this  river  live  many 
thousand  souls  who  never  were  permitted  to  come  on 
shore ;  whose  only  habitation  is  their  boat  \  in  which 
they  eat,  drink,  sleep,  carry  on  many  occupations,  keep 
ducks,  &c.  and  occasionally  a  hog. 

The  manufactures  of  Canton  are  principally  carried 
on  in  the  suburbs  \  though  it  has  been  frequently  sap- 
posed  that  they  were  confined  to  the  city  ;  and  this,  by 
some  writers,  has  been  given  as  a  reason  why  Euro- 
peans are  not  permitted  to  enter  within  the  gates.  But 
this  is  a  mistske  \  and  perhaps  the  true  reason  for  this 
very  singular  restraint  is,  that  the  houses  in  which  they 
keep  their  women  are  chiefly  within  the  city. 

At  Wampoa,  a  large  commodious  place  for  anchor- 
age, and  which  is  about  12  or  14  miles  fn>m  Canton, 
the  European  vessels  lie  and  unload  their  cargoes, 
which  are  transmitted  by  lighters  to  the  factories; 
and  by  the  same  conveyance  receive  their  respective 
fireigfats.  Between  this  place  and  the  city  are  three 
hoppo,  or  customhouses,  at  which  the  boats  passing  and 
npassiag  are  obliged  to  stop,  and  nndergo,  with  their 
passengers,  an  examination,  in  order  to  pnyent  smag. 
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<^toi.  gKnmw  The  lighten  jutt  medtioned,  and  nlw  the  cap- 
tMM^  tiinimce,  ave^  however,  excepted  j  the  former 
hismug  proper,  officers  oa  board  for  the  parpoae,  and 
,  the  hitter  heiag  narrowly  watched  and  examined  at  the 
laa^ng* 

The  wealber  at  Canton  k,  id  inromer,  extremely 
hot,  and  in  the  months  of  Deeembdr,  Janvary,  and 
Febmarvy  ciAd :  the  country  is  nevertheless  pteasant 
and  healdiftil,  abounding  with  all  the  necessaries  and 
delicacies  of  lifey  which  may  be  procured  en  terms  much 
cheaper  than  in  Europe*  The  number  of  inhabitants 
has  been  estimated  at  one  million ;  but  later  calcula- 
tions have  made  the  number  considesably  less.  N.  Lat. 
23.  30.  £«  liODff.  113.  30. 

Canton,  JoAn^  an  ingenious  natural  philosopherv 
was  born  in  Strond^  in  Gloucestershire,  in  1718}  and 
was  placed,  when  young,  under  the  care  of  a  Mr  Da- 
iris  of  the  same  place,  a  very  able  mathematician,  with 
whom,  before  he  had  attained  the  age  of  nine  years,  he 
had  gene  through  both  vulgar  and  decimal  arithmetic. 
He  then  proceeded  to  the  mathematics^  and  particularly 
to  algebra  and  astronomy,  wherein  he  had  made  a  con« 
aiderable  progress,  when  his  father  took  liim  from 
school,  and  put  him  to  learn  his  own  business,  which 
was'tbat  of  a  broad-doth  weaver.    This  circumstance 
¥ras  riot  able  to  damp  his  zeal  for  the  acquisition  of 
knowledge.    Ail  his  leisure  time  was  devoted  to  the 
assiduous  cultivation  of  astronomical  science  \  and,  by 
the  help  of  the  Caroline  tables  anneted  to  "  Wing's 
Astronomy,*'  he  computed  eclipses  of  the  moon  trnd 
other  phenomena*     His  acquaintance  with  that  science 
he  applied  likewise  to  the  constructing  of  several  kinds 
of  dials.     But  the  studies  of  our  young  philosopher 
being  frequently  pursued  to  very  late  hours,  his  father, 
fearing  that  they  would  injure  bis  health,  forbade  him 
the  use  of  a  candle  in  his  chamber  any  longer  than  for 
the  purpose  of  going  to  bed,  and  would  himself  often 
see  tliat  his  injunction  was  obeyed.    The  son's  t^hirst 
of  knowledge  was,  however,  eo  great,  that  it  made  him 
ajttempt  to  evade  the  prohibition,  and  to  find  means  of 
secreting  his  light  till  the  family  had  retired  to  rest, 
idien  he  rose  to  prosecute  undisturbed  hie  favourite 
pursuits.     It  was  during  this  prohibition,  and  at  these 
hours,  that  he  computed,  and  cut  upon  stone,  with  no 
better  an  instrument  than  a  common  knife,  the  lines  of 
a  large  upright  sun  dial,  on  which,  besides  the  hour  of 
the  day,  was  shown  the  rising  of  the  son,  his  place  in 
the  ecliptic,  and  some  other  particulars.     When  this 
was  finished,  and  made  known  to  his  father,  he  permit- 
ted it  to  be  placed  before  the  front  of  his  house,  where 
its  excited  the  admiration  of  several  gentlemen  in  the 
neighbourhood,  and  introduced  young  Mr  Canton  to 
their  acquaintance,  which  was  followed  by  the  offer  of 
the  use  of  their  libraries.    In  the  literary  of^one  of  these 
gcQtlemen,  be  found  **  Martin's  Philosophical  Gram- 
mar," which  was  the  first  book  that  gave  him  a  taste 
for  natural  philosophy.  In  the  possession  of  another  gen- 
tleman, a  ifew  miles  firom  Stroud,  he  first  saw  a  pair  of 
globes:  an  ol^ect  that  afforded  him  uncommon  plear 
tore,  from  the  great  ease  with  whieh  he  could  solve 
those  problems  he  had^  hitherta  been  accustomed  to 
compute. .  The  dial  was  Jieautified  a  few  years  ago  at 
the  expene^  ef  the  gentlemen  at  Stroud,  several  of 
whom  had  been  bip  scbeoIfeUoifrsy  and  nh^.c^atiBoed 


still  to  regard  !t  as  a  very  disttngutshed  perfinrmanee.  Csstoe. 
Among  other  persons  whb  whom  be  beeame  acquaint-  ^  "  ^  ■ 
ed  in  early  life,  was  the  late  reverend  and  ingenious 
'Dr  Henry  Miles  of  Tooting,  a  learned  and  respectable 
a^mber  of  the  Rojal  Society,  and  of  approved  emi<« 
nence  in  natural  knowledge.  This  gentleman  perceiv- 
ing that  Mr  Canton  possessed  abilities  too  promising 
to  be  confined  within  the  narrow  limits  of  a  coentry 
town^  prevailed  on  his  father  to  permit  him  to  come 
to  London.  Accordingly  he  arrived  at  the  metropolis, 
March  4.  1737,  and  resided  with  Dr  Miles  at  Tooting 
till  the  6th  of  May  following }  when  he  articled  him-- 
self  for  the  term  of  five  years,  as  a  clerk  to  Mr  Samuel 
Watkins,  master  of  the  Academy  in  Spital-square.  In 
this  situation,  his  ingenuity,  diligence,  and  good  con- 
duct, were  so  well  displayed,  that  on  the  expiration 
of  his  clerkship  in  May  1 742,  he  was  taken  into  part- 
nership with  Mr  Watkins  for  three  years  ;  which  gen- 
tleman he  afterwards  succeeded  in  Spital-square,  and 
there  continued  during  his  whole  life.  In  1744,  he 
married  Penelope,  the  eldest  daughter  of  Mr  Thomaa 
Colbrooke,  and  niece  to  James  Colbrooke,  Esq.  banker 
in  London. 

Towards  the  end  of  1745,  electricity,  which  seema 
early  to  have  engaged  Mr  Canton's  notice,  received  a 
very  capital  improvement  by  the  discovery  of  the  fa-> 
mous  Leyden  Phial.  This  event  turned  the  thoughts 
of  most  of  the  philosophers  of  Europe  to  that  brancb 
of  natural  philosophy}  and  our  author,  who  was  one 
of  the  first  to  repeat  and  to  pursue  the  experiment, 
fi»und  his  assiduity  and  attention  rewarded  by  many 
capital  discoveries.  Towards  the  end  of  1749,  he  waa 
concerned  with  his  firiend,  the  late  Mr  Benjamin  Ra- 
bins, in  making  experiments  in  order  to  determine  to 
what  height  rockets  may  be  made  to  ascend,  and  at 
what  distance  their  light  may  be  seen.  In  1750  was 
read  at  the  Royal  Society  Mr  Canton's  **  Method  of 
making  artificial  magnets,  without  the  use  of,  and  ye€ 
far  superior  to,  any  natural  ones."  This  paper  pro- 
cured him  the  honour  of  being  elected  a  member  of 
the  society,  and  the  present  of  their  gold  medal.  The 
same  year  he  was  complimented  with  the  degree  of 
M.  A.  by  the  University  of  Aberdeen  }  and,  in  1751* 
was  chosen  one  of  the  council  of  the  Royal  Society. 

In  1752,  our  philosopher  tvas  so  fnrtonate  as  to  be 
the  first  person  in  England  who,  by  attracting  the. 
electric  fire  from  the  clouds  during  a  thunder  storm, 
verified  Dr  Franklin's  hypothesis  of  the  similarity  of 
lightning  and  electricity.  Next  year,  his  paper  en- 
titled, **  Electrical  Experimentfr,  with  an  attempt  to 
account  for  their  several  Phenomena,"  was  read  at  the 
Royal  Society.  In  the  same  paper  Mr  Canton  men- 
tioned his  having  discovered,  by  a  great  number  of  ex* 
periments,  that  some  clouds  were  in  a  positive,  and 
some  in  a  negative,  state  of  electricity.  Dr  Franklin, 
much  about  the  same  time,  made  the  like  discovery  in 
America.  This  circumstance,  together  with  our  an- 
thor's  constant  defence*  of  the  doctor's  hypothesis,  in- 
duced that  excellent  philosopher,  immediately  on  hit 
arriTal  in  England,  to  pay  Mr  Canton  a  visit,  and  gave 
rise  to  a  friendship  which  ever  after  continued  v^thout 
interruption  or  diminution.  In  the  **  Lady's  Diary 
for  1 7561*'  otit  author  answered  the  priae  ^tiestion  that 
had«  been  pr<^esed  in  the  preceding  year*  The  ques- 
tion 
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lioa  WM».  **  H«w  «aii  what  we  Cftll  the  shooting  of 
-*  stars  be  be»t  accounted  for ;  what  is  the  sahstance  of 
this  phepomeiwo-^-  and  ia  what  state  of  the  atmosphere 
doth  it  most  freqaeatly  shew  itself  ?"  The  soiatioiiv 
tho«gh  aoonyonooay  was  so  satisfactory  to  bis  frieiuly 
Mr  Thomas  Simpson,  who  then  condacted  that  work, 
that  he  sent  Mr  Canton  the  prize,  accoropsnied  with  a 
note,  in  which  he  said,  he  was  sore  that  he  was  not 
mistaken  in  the  author  of  it,  as  no  one  besides,  that  he 
knew  of,  could  have  answered  the  question.  Our  phi- 
losopher^a  next  commnnication  to  the  public,  was  a 
letter  in  the  **  Gentleman^s  Magazine,  for  September 
1759,**  on  the  electrical  properties  of  the  tourmalin, 
in  which  the  laws  of  that  wonderful  stone  are  laid  down 
in  a  werj  concise  and  elegant  manner.  On  December 
13.  in  tbe  same  year,  was  read  at  the  Royal  Society, 
**  An  attempt  .to  account  for  the  regular  diurnal  va- 
riation of  the  Horizontal  Magnetic  Needle  \  and  also 
for  its  irregular  variation  at  the  time  of  an  Aurora 
Borealis.*'  A  complete  year's  observations  of  the  di- 
nmal  variations  of  the  needle  are  annexed  to  the  pa- 
per. On  November  5.  1761,  our  author  communicated 
to  the  Royal  Society  an  account  of  the  Transit  of  Ve- 
nus, June  6*  1 76 1,  observed  in  Spital-square.  M.  Can- 
ton^s  next  communication  to  the  Society,  was  a  letter 
addressed  to  Dr  Benjamin  Franklin,  and  read  Feb.  4. 
1762  ;  containing  some  remarks  on  Mr  DelavaPs  elec- 
trical experiments.  On  Dec.  16.  in  the  same  year, 
another  curious  addition  was  made  by  him  to  philoso- 
phical knowledge,  in  a  paper  entitled,  *'  Experiments 
to  prove  that  water  is  not  incompressible.'*  These  ex- 
neriments  are  a  complete  refutation  of  the  famous 
Florentine  experiments,  which  so  many  philosophers 
have  mentioned  as  a  proof  of  the  incompressibility  of 
water.  On  St  Andrew's  day,  1 763,  our  author  was 
the  third  time  elected  one  of  the  council  of  the  Royal 
'Society :  and  ori  Nov.  8.  in  the  following  year,  were 
read  before  that  learned  body,  his  farther  "  Experi- 
ments and  observations  on  the  compressibility  of  water, 
and  some  other  fluids."  The  establishment  of  this  fact, 
in  opposition  to  the  received  opinion,  formed  on  the 
hasty  decision  of  the  Florentine  Academy,  was  thought 
to  be  deserving  of  tbe  Society's  gold  medal.  It  was 
accordingly  moved  for  in  the  council  of  1764  j  and  af- 
ter several  invidious  delays,  which  terminated  much  to 
the  honour  of  Mr  Canton,  it  was  presented  to  him 
Nov.  30.  1766. 

The  next  communication  of  our  ingenious  author  to 
the  Royal  Society,  which  we  shall  take  notice  of  in 
this  place,  was  on  Dec.  22.  1763,  being  **  An  easy 
method  of  making  a  Phosphorus  that  will  imbibe  and 
emit  light  like  the  Bolognian  stone ;  with  experiments 
and  obaervations."  When  he  first  showed  to  Dr  Frank- 
lin the  instantaneous  light  acquired  by  some  of  this 
phosphorus  from  tbe  near  discbarge  .of  an  electrified 
bottle,  the  doctor  immediately  exclaimed,  '*  And  God 
said,  Let  there  be  light,  and  there  was  light."  The 
dean  and  chapter  of  St  Paul's  having,  in  a  letter  to  the 
president,  dated  March  5.  1769,  requested  the  opinion 
of  the  Royal  Society  relative  to  the  best  and  most  ef- 
fectual method  of  fixing  electrical  conductors  to  pre- 
serve that  cathedral  from  damage  by  lightning,  Mr 
Canton  was  one  of  tbe  conlmittee  appointed  to  take 
the  Jettec  into  consideration,  and  to  repwt  their  opi- 


nion upon^it.  The  gentlemen  joined  with  him  in  this  Caati^ 
business  were,  Dr  Watson,  Dr  Franklin,  Mr  Dehiva),  -  R  - 
and  Mr  Wilson.  Their  report  was  made  oft  the  8th  .  ^Hiityra. 
of  ^une  foUowing;  and  the  mode  reoammsnded  by 
them  has  been  carried  into  execution.  The  last  paper 
of  our  author's,  which  was  read  before  the  Royal  So- 
ciety, was  oh  Dec.  21.  1769  ;  and  contained  *^  £xpe» 
riments  to  prove  tfaut  the  Luroinousness  of  the  Sea 
arises  from  the  putrefaction  of  its  animal  substances." 
In  the  account  now  given  of  his  commnaicalions  to  the 
public,  we  have  chiefly  confined  ourselves  to  snch  as 
were  the  most  important,  and  which  threw  new  and  dt^* 
stinguished  light  on  various  objects  in  the  philosophioal 
world.  Besides  these  he  wrote  a  number  of  papers  both 
in  earlier  and  in  later  life,  which  appeared  in  several 
different  publications,  and  particularly  in  the  Gends* 
man's  Magazine. 

The  close  and  sedentary  life  of  Mr  Canton,  nrisiog 
firom  an  unremitted  attention  to  the  duties  of  bis  pr^^ 
fessioo,  and  to  the  prosecution  of  his  pbilosophieBl  in** 
quiries  and  experiments,  probably  contributed  to  shorten 
his  days.  The  disorder  into  which  he  fell,  and  which 
carried  him  off,  was  a  dropsy.  His  death  happeaed  oa 
.March  22.  1772,  in  tbe  54th  year  of  his  age. 

CANTONING,  in  the  military  art,  is  the  allotting 
distinct  and  separate  quarters  to  each  regiment':  the 
town  where  they  are  quartered  being  divided  into  as 
many  cantons  as  there  are  regiments. 

C ANTRED,  or  Cantretm,  signifies  a  hundred  vil-« 
lages.  It  is  a  British  word,  compounded  of  the  adjec- 
tive can/,  i.  e.  hundred  ;  and  ireff  a  town  or  village. 
In  Wales  some  of  the  counties  .are  divided  into  can«> 
treds,  as  in  England  into  hundreds. 

CANTYRE,  from  Canturre^  signifying  a  **  head- 
land ;"  the  soothem  division  of  the  shire  of  Argyle  in 
Scotland.  It  is  a  peninsula,  stretching  27  miles  from 
north  to  south,  and  seven  miles  in  breath.  It  is  mostly' 
plain,  arable,  and  populous;  inhabited  promiscuous!^- 
by  Highlanders  and  Lowlanders,  the  latter  being  in-> 
vited  to^settle  in*  this  place  by  the  Argyle  family,  that 
the  lands  might  be  the  better  cultivated.  It  gives  the 
title  of  marquis  to  the  duke,  and  is  by  Lochfyn  divided 
from  Argyle  Proper.  This  loch  is  an  inlet  from  the 
sea,  about  6a  miles  in  length  and  four  in  breadth^  cele- 
brated for  its  herring  fishery.  There  are  many  paltry- 
villages  in  this  country,  but  no  town  of  any  consequence 
except  Campbelltown. 

Cantyre  was  granted  to  the  house  of  Argyle  after  the 
suppression  of  a  rebellion  of  the  Macdonalds  of  the 
Isles  (and  it  is  supposed  of  this  peninsula)  in  the  he- 
ginning  of  the  last  century,  and  the  grant  was  afiter- 
wards  ratified  by  parliament*  The  ancient  inhabitants 
were  the  Mac-donalds,  Mac-eachrans,  Mac-kays,  aad 
Mao-maths. 

Mii/i  of  CANTTSSf  the  sontb  cape  or  promontory  of 
the  peninsula.  There  is  here  a  lighthouse  235  feet 
above  the  sea  at  high  water,  silnated  on  the  rocks  ei^l- 
ed  tbe  MerchanU*  Lat.  SS*  ^^  Long*  5.  42*  west  of 
Loqdon.  The  sound  of  Isia  from  the  ligfathoose  bear- 
iagt  by  tbe  compass,  N.  by  £•  distant  27  miles }  the 
south  end  of  IsU  N.  N.  W.  distant  25  miles  j  the 
north  end  of  Rathlin  island,  N.  W.  by  W.  one  half 
W. ;  the  Maiden  Rocks,  S.  by  W.  one  half  W.  di- 
stant 14  miles  \  Copland  light,  S.  by  W.  na»half  W. 
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Cjintyre    diittDt  3 1  miles.    Tbe  lanthorn  is  seen  from  N.  N.  £. 
II        J-4tb  £.  from  8.  by  W.  i-4th  W.  and  intermediate 
Cmutc.  ^  p0j„^a  ,,f  jjjg  compass  N.  of  these  two  points. 

'  CANTZ,  a  town  of  Silesia  in  Germany.     E.  Long. 

16.  $6.  N.  Lat.  51.  6. 

CANVAS,  in  Commerce^  a  very  clear  unbleached 
cloth  of  hempy  or  flax,  woTe  regularly  in  little  squares. 
It  is  used  for  woi^Ling  tapestry  with  the  needle,  by 
passing  the  threads  of  gold,  silver,  silk,  or  wool,  through 
the  intervals  or  squares. 

-Canvas  is  also  a  coarse  cloth  of  hemp,  unbleached, 
somewhat  clear,  which  serves  to  cover  women's  stays, 
also  to  stiffen  men*s  clothes,  and  to  make  some  other  of 
their  wearing  apparel,  &cc. 

Canvas  is  also  used  among  the  French  for  the  mo« 
-  del  or  first  words  whereon  an  air  or  piece  of  music  is 
composed,  and  given  to  a  poet  to  regulate  and  finish. 
The  canvas  of  a  song  contains  certain  notes  of  the 
composer,  which  shew  the  poet  the  measure  of  the 
verses  he  is  to  make.  Thus  Du  Lot  says,  he  has  can- 
vas for  ten  sonnets  against  the  Muses. 
•  Canvas  is  also  the  name  of  a  cloth  made  of  hemp, 
and  used  for  ship  sails. 

Canvas,  among  painters,  is  the  cloth  on  which  they 
usually  draw  their  pictures  $  the  canvas  being  smoothed 
over  with -a  slick  stone,  then  sized,  and  afterwards 
whited  over,  makes  what  the  painters  called  their /fi- 
fneo  clotty  on  which  they  draw  their  first  sketches  with 
coal  or  chnlk,  and  afterwards  finish  with  colours. 

CANULA,  in  Surgery^  a  tube  made  of  different 
metals,  principally  of  silver  and  lead,  but  sometimes  of 
•iron. 

They  are  introduced  into  hollow  ulcers,  in  order  to 
facilitate  a  discharge  of  p»s  or  any  other  substance :  or 
into'  wounds,  either  accidental  or  artificial,  of  the  large 
cavities,  as  the  thorax  or  abdomen  :  they  are  used  in 
tbe  operation  of  bronchotomy  ;  and  by  some,  after  the 
cutting  for  the  stone,  as  a  drain  for  urine. 

Other  canntas  are  osed  for  introducing  cauteries, 
either  actual  or  potential,  into  hollow  parts,  in  order  to 
guard  the  parts  adjacent  to  that  to  be  cauterized,  from 
ifijury.  They  are  of  various  figures ;  some,  being  oval, 
some  round,  and  some  crooked. 

CANUSIUM,  in  Ancient  Geography^  a  town  of 
Apulia,  on  tbe  right  or  south  side  of  the  Aufidus,  to 
the  west  of  Canute,  whither  the  Romans  fled  after  the 
defeat  sustained  there.  It  was  famous  for  its  red  shin- 
ing wool  \  whence  those  who  wore  clothes  made  of 
it  were  called  Canasinatt.  Now  called  Canosa; 
which  see. 

Canute,  the  first  Danish  king  of  England  after 
Ironside.  He  married  Emma,  widow  of  KingEthelred  j 
and  put  to  death  several  persons  of  quality  who  stood  in 
his  way  to  the  crown.  Having  thus  settled  his  power  in 
England,  he  made  a  voyage  to  his  other -kingdom  of 
Denmark,  in  order  to  resist  the  attacks  of  the  king  of 
SwFeden  ^  and  he  carried  along  with  him  a  great  body  of 
the  English  nnder  the  command  of  the  earl  of  God* 
win.  This  nobleman  had  there  an  opportunity  of  per- 
fermmg  a  service  by  which  he  both  reconciled  the 
king^s  mind  to  the  English  nation,  and  gaining  to  him- 
self the  friendship  of  bis  sovereign,  laid  the  foondatiom 
of  that  immense  fortune  whkh  he  acquired  to  his  fa-> 
tnily.  ^  He  was  stationed  next  the  Swedish  camp ;  and 
observing  a  favourable  opportunity  which  be  was  ob> 
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liged  suddenly  to  seize,  he  attacked  the  enemy  in  the  Cuote. 
night,  drove  them  suddenly  from  their  trenches,  threw 
them  into  disorder,  pursued  his  advantage,  and  obtained 
a  decisive  victory  over  them.  Next  morning,  Canute, 
seeing  the  English  camp  entirely  abandoned,  imagined 
that  these  disaffected  troops  had  deserted  to  the  enemy; 
and  he  was  agreeably  surprised  to  find  that  they  were 
at  that  time  engaged  in  pursuit  of  the  discomfited 
Swedes.  He  was  so  pleased  with  this  success,  and  the 
manner  of  obtaining  it,  that  he  bestowed  his  daughter 
in  marriage  upon  Godwin,  and  treated  him  ever  after 
with  the  most  entire  confidence  and  regard. 

In  another  voyage  which  he  afterwards  made  to 
Denmark,  Canute  attacked  Norway,  and  expelled  the 
just  but  unwarlike  Olaus  from  bis  kingdom,  of  which 
he  kept  possession  till  the  death  of  that  prince.  He 
had  now  by  his  conquests  and  valour  attained  the  ut- 
most height  of  his  ambition,  and  having  leisure  from 
wars  and  intrigues,  he  felt  the  unsatisfactory  nature  of 
all  human  enjoyments  :  and  equally  weary  of  the  glory 
and  turmoils  of  this  life,  he  began  to  cast  his  view  to- 
wards that  future  existence,  which  it  is  so  natural  for 
the  human  mind,  whether  satiated  by  prosperity,  or 
disgusted  with  adversity,  to  make  the  object  of  its  at- 
tention. Unfortunately  the  spirit  which  prevailed  in 
that  age  gave  a  wrong  direction  to  his  devotion  j  and, 
instead  of  making  atonement  to  those  whom  he  had 
formerly  injured  by  his  acts  of  violence,  he  entirely 
employed  himself  in  those  exercises  of  piety,  which 
the  monks  represented  as  most  meritorious.  He  built 
churches ;  he  endowed  monasteries  ;  be  enriched  eccle- 
siastics ;  and  he  bestowed  revenues  for  the  support  of 
chantries  at  Assington  and  other  places,  where  he  ap- 
pointed prayers  to  be  said  for  the  souls  of  those  who 
had  there  fallen  in  battle  against  him.  He  even  under- 
took a  pilgrimage  to  Rome,  whei*e  he  sojourned  a  con* 
siderable  time  j  and,  besides  obtaining  from  the  pope 
some  privileges  for  the  English  school  erected  there,  be 
engaged  all  the  princes  through  whose  dominions  he  was 
obliged  to  pass,  to  desist  from  those  heavy  impositionr 
and  tolls  whidi  they  were  accustomed  to  exact  from 
the  English  pilgrims.  By  this  spirit  of  devotion,  no 
less  than  by  his  equitable  and  politic  administration,  he 
gained  in  a  good  measure  the  affections  of  his  subjects. 

Canute,  who  was  the  greatest   and  most  powerful 
prince  of  his  time,  sovereign  of  Denmark  and  Norway 
as  well  as  of  England,    could   not  fail  to  meet  with 
adulation  from  his  courtiers;  a  tribute  which  is  libe- 
rally paid  even  to  the  meanest  and  weakest  of  princes. 
Some  of  his  flatterers  breaking  out  one  day  in  admi- 
ration of  his  grandeur,  exclaimed  that  every  thing  was 
possible  for  him  :  upon  which  the  monarch,'  it  is  said,' 
ordered    a  cliair   to    be  set   on   the  sea  shore  while 
the  tide  was  making ;  and  as  the  waters  approached, 
he  commanded  them  to  retire,  and  obey  the  voice  of 
him  who  was  lord  of  the  ocean.     He  feigned  to  sit 
sohie  time  in  expectation  of  their  submission  ;  but  when 
the  sea  still  advanced  towards  him,  and  began  to  wash 
him  with  its  billows,  he  turned  to  bis  courtiers,  and  re- 
marked to  them.  That  every  creature  in  the  universe 
was  feeble  and  iaspotent,  and  that  power  resided  with 
one  Being  alone,  in  whose  bauds  were  all  the  elements 
of  nature,  who  could  say  to   the  ocean,    **  Thus  far 
shah  thou  go,  and  no  farther,*'  and  who  could  level 
with  his  nod  the  most  towering  piles  of  human  pride 
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and  ambition.  From  tbal  time,  it  is  said,  he  noTor 
wou!d  wear  a  crown.  He  died  in  the  ootli  year  of 
liti  reign,  and  was  interred  at  Winchester,  in  the  old 

monastery* 

CANZONE,  in  Musicf  signifies,  in  general,  a  song, 
where  some  little  fugues  dre  introduced ;  but  it  is 
sometimes  used  for  a  sort  of  Italian  poem,  usually 
pi«tty  long,  to  which  music  may  be  composed  in  the 
style  of  a  cantata.  If  this  term  be  added  to  a  piece  of 
instrumental  music,  it  signifies  much  the  same  as  can- 
tata; if  placed  in- any  part  of  a  sonata,  it  implies  the 
same  meaning  as  aHegro^  and  only  denotes  that  the  part 
to  which  it  is  prefixed  is  to  be  played  or  sung  in  a  brisk 
and  iivety  manner. 

CANZONETTA,  a  dimiontive  of  canzone,  denot- 
ing a  little  short  song.  The  canzonette  Neapolitane 
has  two  strains,  each  whereof  is  sung  twice  over,  as 
the  vaodeyilles  of  the  French,  The  canzonette  Siciliane 
is  a  species  of  jigi  the  measure  whereof  is  usually 
twelve  eighths,  and  six  eighths,  and  sometimes  both, 
as  rondeaos. 

CAORLO,  a  small  island  in  the  gulf  of  Venice,  on 
the  coast  of  Frioli,  20  miles  south-west  of  Aquileia, 
subject  to  Venice.  It  has  a  town  of  the  same  name, 
with  a  bishop's  see. 

CAOUTCHOUC,  Elastic  Resik,  or  India  rub^ 
her,  a  substance  produced  from  the  syringe  tree  of 
Cayenne  and  other  parts  of  Sooth  America,  and  pos- 
sessed of  the  most  singular  properties.  Nu  substance  is 
yet  known  which  is  so  pliable,  and  at  the  same  time  so 
elastic  \  and  it  is  farther  a  matter  of  curiosity,  as  being 
capable  of  resisting  the  action  of  very  powerful  men- 
stma.  From  the  account  of  M.  de  la  Condamine,  we 
learn  that  this  substance  oozes  out,  under  the  form  of 
a  vegetable  milk,  from  incisions  made  in  the  tree^ 
aud  that  it  is  gathered  chiefly  in  time  of  rain,  because, 
thoogh  it  may  be  collected  at  all  times,  it  flows  then 
most  abundantly.  The  means  employed  to  inspissate 
and  indurate  it,  M.  de  la  Borde  says,  are  kept  a  pro- 
ibood  seeivt.  M.  Bomare,  and  others,  affirm,  that  it 
thickens  and  hardens  gradually  by  being  exposed  to 
the  air;  and  as  soon  as  it  acquires  a  solid  oonsistence 
it  mani^sts  a  very  extraordinary  degree  of 'flexibility 
and  elasticity.  Accordingly  the  Indiana  make  boots* 
of  it  which  water  cannot  penetrate,  and  which,  when 
smoked,  have  the  appearance  of  real  leather.  Bottlea 
are  also  made  of  it,  to  the  necks  of  which  are  fastened 
hollow  reeds,  so  that  the  liquor  contained  in  them  may 
be  squirted  through  the  reeds  or  pipes  by  pressure.- 
One  of  these  filled  with  water  is  always  presented  to 
each  of  the  guests  at  their  entertainments,  who  never 
fail  to  make  use  of  it  before  eating.  This  whimsical 
costom  led  the  PoKuguese  in  that  country  to  call  the 
tree  that  produced  the  resin  pao  disu^ritiga  ;  and  hence 
the  name  of  seringat  is  given  both  to  the  tree  and  to 
its  resinous  production.  Flambealix,  an  inch  and  a  half 
in  diameter,  and  two  feet  long,  are  likewise  made  of 
this  resin,  which  give  a  beautifol  light,  have  no  bad 
sawll,  and  born  twelve  hours.  A  kind  of  cloth  is  alsa 
preparvd  from  it,  which  the  inhabitants  of  Quito  apply 
to  the  same  purpose  as  aur  oil  doth  and  sail  cloth.  It 
is  formed,  in  fine,  by  means  of  moold<i,  into  a  variety 
of  figures  fsr  use  and  ornament ;  and  the  process  is  said 
to  bethna :— The  jnice,  which  is  obtained  by  incision, 
is  spread  ov^r  pieces  of  clay  formed  into  the  desired 
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shape  ;  and  as  fast  as  one  layer  is  dry,  another  is  add- 
ed, till  the  vessel  be  of  the  proper  thickness ;  the  whole 
is  then  held  over  a  strong  smoke  of  vegetables  on  fire, 
whereby  it  liardens  into  the  texture  and  appearance  of 
leather;  and  before  the  finishing,  while  yet  soft,  is 
capable  of  having  any  impression  made  on  the  outside, 
which  remains  for  ever  after.  When  the  whole  is  done, 
the  inside  mould  is  picked  out. 

Since  this  resin  has  been  known  in  Europe,  its  che- 
mical  qualities  and  other  interesting  properties  have 
been  very  diligently  investigated.      In  particular,   it 
has  been  endeavoured  to  discover  some  method  of  dis- 
solving it  in  such  a  manner  that  it  would  assume  dif« 
ferent  figures,  with  equal  ease  as  when  in  its  original 
fluid  state.    In  the  memoirs  of  the  Academy  of  Sciences 
for  1 768,  we  have  an  account  of  several  attempts  for 
this  purpose,  and  how  it  may  be  effected.— The  state  of 
vegetable  milk  in  which  the  caoutchouc  resin  is  found 
when  it  comes  from  the  tree,  led  M.  Macquer  to  ima- 
gine that  it  was  composed  of  an  oil  and  a  watery  mat- 
ter.    From  its  wanting  aromatic  flavour,  from  its  little 
volatility,  and  from  its  being  incapable  of  solution  iit 
spirit  of  wine,  he  concluded  that  the  oil  which  entered 
its  composition  was  not  an  essential,  but  a  fatty  one. 
Hence  he  thonght  it  probable  that  it  passed  from  a  fluid 
to  a  solid  form  by  the  evaporation  of  the  watery  parf, 
and  that  the  oily  solvents  would  reduce  it  to  a  soft 
statCfl     Tlie  first  trials  he  made  for  dissolving  it  were 
with  linseed   oil,  essence  of  turpentine,  and  several 
others.     But   all  he   could  obtain  by  means  of  these 
menstrua  wa^  a  viscid  substance,  incapable  of  being 
hardened,   and  totally  void  of  elasticity.     The  recti- 
fied essential  oil  of  turpentine  was  employed  seeming-- 
ly  with  greater  success.     To  separate  from  this  men- 
struum the  caoutchouc  which  it  had  dissolved,  M.  Mac-* 
quer  added  spirit  of  wine;  but  the  consequence  was, 
that  part  only  of  the  oil  united  with  the  spirit ;  the 
rest  remaining  obstinately  attached  to  the  resin  whicif 
it  had  dissolved,  and  thus  preventing  it  from  assuming 
a  solid  consistence.     The  author  next  endeavonred  to 
dissolve  it  by  means  of  heat  in  Papin*s  digester.     But 
neither  water,  nor  spirit  of  wine,  although  in  this  way 
capable  of  dissolving  the  hardest  bones,  could  prodoce 
any  other  effect  upon  it  than  to  render  it  more  firm 
than  befoi^.     After  this,  he  tried  what  effect  the  milky, 
juice  of  other  vegetables  would  have  upon  it.     H« 
used  several  kinds,  particularly  that  of  the  fig.     But, 
in  this  way,  he  could  obtain  no  solution.    From  the 
great  volatility  of  ether,  he  was  next  induced  to  try  it 
as  a  menstruum ;  and,  for  this  purpose,  he  prepared 
some  with  great  attention.     The  caoutchouc,  cut  into 
little  bits,  and  pot  into  a  proper  vessel  with  so  much 
ether  as  was  sufficient  to  cover  it,  was  perfectly  dis- 
solved without  any  other  heat  than  that  ^f  the  atmo- 
sphere.   This  solution  was  transparent  and  of  an  am- 
ber colour.     It  still  preserved  the  smell  of  ether,  hot 
mixed  with  the  disagreeable  odour  of  the  caoutchouc, 
and  it  is  a  little  less  fluid  than  pure  etiier*    Upon  its 
being  thrown  into  water,  no  milky  liquor  was  produ- 
ced ;  but  there  arose  to  the  surface  a  solid  membrane, 
which  possessed  the  great  elasticity  and  other  pe.culiar 
properties  of  the  caoutchooc     He  observes,  however, 
that  two  pints  of  the  best  ether,  obtained  by  rectifying 
eight  or  ten  pints  of  the  common  ether  by  a  gentle 
heat,  must  be  used,  in  order  to  the  sneoess  of  the  ope- 
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siaocey  viz.  its  solidity,  flexibility  and  elasticitT,  and 
its  qoaiity  of  resisting  the  action  of  aqueous,  spirituous, 
saline,  oily,  and  other  common  solvents,  render  it  ex- 
tremely i  fit  for  the  construction  of  tubes,  catheters, 
and  other  instruments,  in  which  these  properties  are 
wanted*  In  order  to  form  this  resin  into  small  tubes, 
M.  Macquer  prepared  a  solid  cylindrical  mould  of 
wax,  of  the  desired  size  and  shape  ;  and  then  dipping 
a  pencil  into  the  ethereal  solution  of  the  resin,  daubed 
the  mould  over  with 'It,  till  he  had  covered  it  with  a 
coat  of  resin  of  a  sufficient  thickness*  The  whole 
piece  is  then  thrown  into  boiling  water  j  by  the  heat 
of  which  the  wax  is  soon  melted,  and  rises  to  the  sur- 
face, leaving  the  resinous  tube  completely  formed  be* 
bind. 

Grossart  informs  us,  that  he  has  snoceeded  very  well 
in  employing  the  essential  oils  of  turpentine  and  laven- 
der as  a  solvent  for  the  elastic  gum,  and  thus  forming  it 
ipto  tubes  9r  giving  it  any  shape  that  is  wanted*  When 
the  elastic  tube  is  prepared  with  oil  of  lavender,  the 
latter  may  be  separated  by  immersing  the  tnbe  in  alco- 
hol, which  charges  itself  with  the  oil,  and  becomes  a 
good  lavender  water*  Alcohol  serves  another  purpose 
beside  taking  up  the  essential  oil*  It  accelerates  very 
much  the  drying  of  caoutchouc  instruments  which 
are  thus  formed*  Oil  of  turpentine  appeared  always 
to  have  a  kind  of  stickiness }  and  the  smell  which  could 
not  be  got  rid  of,  by  any  means  yet  discovered,  was 
another  inconvenience* 

Grossart  proposes  another  solvent,  which  is  easily 
procured,  and  is  not  liable  to  the  inconvenience  just 
mentioned*     This  solvent   is  water.     **  I  conceive 
(says  he)  it  will  appear  strange  to  mention  water  as  a 
solvent  of  elastic  gum,  that  liquid  having  been  always 
supposed  to  have  no  action  upon  it*      I  myself  resisted 
the  idea ;  but  reflecting  that  ether,  by  being  saturated 
with  water,  is  the  better  enabled  to  act  on  caoutchouc, 
and  that  this  gum  wheu  plunged  into  boiling  water  be- 
comes more  transparent  at  the  edges,  I  presumed  that 
this  efiiect  was  not  doe  simply  to  the  Slilatation  of  its 
volume  by  the  heat*    I  thought  that,  at  that  temp&i^ 
rature,  some  action  micht  take  place,  and  that  a  long 
continued  ebullition  might  produce  more  sensible  ej^ 
*  fects*    I  was  not  disappointed  in  my  expectations,  and 
one  of  those  tubes  was  prepared  without  any  other  sol- 
^  vent  than  water  and  heat*    I  proceeded  in  the  same 
manner  as  with  ether :  the  elastic  gum  dilates  but  very 
little  in  boiling  water ;  it  becomes  whitish,  but  reco- 
vers its.  colour  again  by  drying  it  in  the  air  and  light* 
It  is  sufficiently  prepared  for  use  when  it  has  been'  a 
quarter  of  an  hour  in  boiling  water :  by  this  time  its 
'  edges  are  somewhat  transparent*    It  is  to  he  turned 
spirally  ronnd  the  mould,  in  the  manner  we  described 
before,  and  replonged  frequently  Into  the  boiling  wa- 
ter, duriuff  the  time  that  is  employed  in  forming  the 
'tube,  to  the  end  that  the  edges  may  be  disposed  to 
•unite   together.      When    the  whole    is  hound  with 
packthread,  it  is  to  be  kept  some  hours  in  boiling  wa- 
'  ter ;  after  which  it  is  to  be  dried,  still  keeping  on  the 
binding* 

**  If  we  wish  to  be  more  certain  that  the  connexion 
is  perfect,  the  spiral  may  be  doubled  $  but  we  must  al- 
ways avoid  placing  the  exterior  surfaces  of  the  slips  one 
upon  the  other,  as  those  surfaces  are  the  parts  which 


preoaution  is 

I  aeoount  of    chme. 


less  necessary  when  ether  is  emphiyed,. 
its  great  action  upon  the  caoatchouc* 

'*  It  might  be  feared  that  the  action  of  water  upon 
caoutchouc  would  deprive  us  of  the  advantages  which 
might  otherwise  be  expected  :  but  these  fears  will  be 
removed,  if  we  consider  that  the  affinities  difiier  ac* 
cording  to  the  temperatures  j  that  it .  is  only  at  a  very 
high  temperature  that  water  exercises  any  sensible  ac- 
tion upon  caoutchouc*  I  can  affirm,  that  at  lao*  of 
Beaumur^s  thermometer  (302^  of  Fahrenheit)  this  af- 
finity is  not  such  as  that  the  water  can  give  a  liquid 
form  to  caoutchouc  ^  and  it  does  not  appear  that  we 
have  any  thing  to  fear  in  practice  from  a  combinatioii 
between  these  two  bodies,  which,  though  it  really  is  a 
true  solution,  does  not  take  place  in  any  sensible  de« 
gree  but  at  a  high  temperature*  It  is  therefore  at  pre- 
sent easy  to  make  of  caoutchouc  whatever  instnimenta 
it  may  he  advantageous  to  have  of  a  flexible,  supple, 
and  elastic  substance,  which  is  impermeable  to  watc£r 
at  the  temperature  of  our  atmosphere,  and  resists  the 
action  of  acids  as  well  as  that  of  most  other  solvents* 
As  to  the  durability  of  these  instruments,  few  substan- 
ces, promise  more  than  this,  because  it  may  be  soldered 
afresh  in  a  damaged  part*  Any  woven  substance  may 
be  covered  with  it ;  it  is  only  required  that  the  sub- 
stance should  be  of  a  nature  not  to  be  acted  upon  dur- 
ing the  preparation,  either  by  ether  or  by  boiling  wa- 
ter }  for  these  two  agents  are  those  which  appear  to  me 
to  merit  the  preference*  Artists  will  ficequently  find 
an  advantage  in  employing  ether,  as  it  requires  lose 
time  J  so  that  a  person  may  make,  in  a  single  dav,  any 
tube  be  may  have  occasion  for*  The  expence  of  ether 
is  very  little,  sinc^  It  is  needlul  only  to  dispose  the 
caoutchouc  to  adhere  j  and  being  brought  ioto  that 
state,  the  caoutchouc  may  be  kept  in  a  vessel  perfectly 
well  closed*  It  would  also  diminish  the  expenc'e  of 
the  ether,  If,  instead  of  washing  it  with  a  large  quantity 
of  water,  there  should  be  added  to  It  only  as  much  water 
as  It  can  take  up*"  Annalei  de  Chume^  vol*  xl*  p.  149. 

A  resin  similar  to  this  was  some  years  ago  discover- 
ed by  M.  Poivre,  in  the  isle  of  France  \  and  there  are 
various  milky  juices  extracted  from  trees  in  America 
and  elsewhere,  which  by  previous  mixtures  and  prepara- 
tions are  formed  Into  an  elastic  resin,  but  of  an  infe- 
rior quality  to  that  of  Cayenne )  such,  for  instance, 
are  the  juices  obtained  from  the  Cecroptd pekata^  the 
Ficus  reitgiosa  and  ItuUca^  &c* 

Of  the  genuine  trees,  those  growing  along  the  banks 
of  the  river  of  the  Amazons  are  described  by  M*  Con- 
damlne  as  attaining  a  very  great  height,  being  at  the 
same  time  perfectly  straight,  and  having  no  branches 
except  at  top,  which  is  bat  small,  covering  00  more 
than  a  circumference  of  ten  feet*  Its  leaves  hear  some 
resemblance  to  those  of  the  manioc :  they  are  green  on 
the  upper  part,  and  white  beneath*  The  sosds  are 
three  in  number,  and  contained  in  a  pod  consisting  of 
three  cells,  not  unlike  those  of  the  ricimu  or  paltna 
CAristi;  and  in  each  of  them  there  is  a  kernel,  which 
being  stripped  and  boiled  in  water,  produces  a  thick  oil 
or  fat,  answerlog  the  purpose  of  butter  in  the  cookery 
of  that  country* 

A  method  of  dissolving  this  elastic  gum  without 
ether,  for  the  purposes  of  a  varnish  or  tl^  like,  is  as  fol- 
lows :  Take  one  pound  of  the  spirit  of  turpentine,  and 
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1^  popAi  of  tbe  gon-  cot  into  vmr  gmall  pieeei  j 
pour  tbe  turpentine  ioto  a  long-neckea  inatntss,  which 
must  be  placed  in  »  saod-batb ;  throw  in  the  gum, 
BOt  all  at  once,  but  bj  little  and  little  aocording  as  It 
is  perceived  to  dissolve  :  When  it  is  entirely  dissolved, 
pour  into  the  matrass  a  pint  of  nut  or  linseed  oil,  or 
oil  of  poppies,  rendered  desiccative  in  the  usual  man- 
ner with  litharge :  Then  let  the  whole  boil  for  a  quar- 
ter of  an  hour,  and  the  preparation  is  finished.  This 
would  make  an  excellent  varnish  for  air  balloons,  were 
it  not  so  expensive  on  account  of  the  price  of  the  gum. 
—-Another  method,  invented  by  Mr  Baldwin,  is  as 
follows.  Take  any  quantity  of  the  caoutchouc,  as 
two  ounces  avoirdupois :  cut  it  into  small  bits  with  a 
pair  of  sclssars.  Put  a  strong  iron  ladle  (such  as  plum- 
bers and  glaziers  melt  their  lead  in)  over  a  common  pit- 
coal  or  other  fire.  The  fire  roust  be  gentle,  glowing, 
and  without  smoke.  When  the  ladle  is  hot,  much  be- 
low a  red  heat,  put  a  single  bit  into  the  ladle.  If 
black  smoke  issues,  it  will  presently  flame  and  disap- 
pear }  or  it  will  evaporate  without  flame :  the  ladle  is 
then  too  hot.  When  the  ladle  is  less  hot,  put  in  a  se« 
cond  bit,  which  will  produce  a  white  smoke.  This 
wliite  smoke  will  continue  dnrinff  the  operatbn,  and 
evaporate  the  caoutchouc :  therefore  no  time  is  to  be 
lost  'f  but  little  bits  are  to  be  put  in,  a  few  at  a  time, 
till  the  whole  are  melted.  ^It  should  be  continually 
and  gentlj  stirred  with  an  iron  or  brass  spoon.  Two 
pounds,  or  one  quart,  of  tbe  best  drying  oil  (or  of 
raw  linseed  oil,  which,  together  with  a  few  drops  of 
neats  foot  oil,  has  stood  a  month,  or  not  so  long,  on  a 
lamp  of  quicklime,  to  make  it  more  or  less  drying)  is 
to  be  put  into  the  melted  caoutchonc,  and  stirred  till 
hot :  and  the  whole  poured  into  a  glazed  vessel,  through 
a  coarse  gauze,  or  fine  sieve.  When  settled  and  clear, 
which  will  be  in  a  few  minutes,  it  is  fit  for  use,  either 
hot  or  cold. 

The  Abb^  Clavigero  informs  us,    that  the  elastic 

fom  is  called  by  the  Mexicans  OlUn  or  Olli^  and  by  the 
paniards  of  that  kingdom  Ule :  That  it  distils  from 
the  olquahuitl,  which  is  a  tree  of  moderate  size  ;  the 
trunk  of  which  is  smooth  and  yellowish,  the  leaves 
pretty  large,  the  flowers  white,  and  the  fruit  yellow 
and  rather  round,  but  angular ;  within  which  there  are 
kernels  as  large  as  filberts,  and  white,  but  covered 
with  a  yellowish  pellicle  :  That  tbe  kernel  has  a  bitter 
taste,  and  the  fruit  always  grows  attached  to  the  bark 
of  the  tree  :  That  when  the  trunk  is  cut,  the  ule  which 
distils  from  it  is  white,  liquid,,  and  viscous  ;  afterwards 
it  becomes  yellowy  and  lastly  of  a  leaden  colour, 
though  rather  blacker,  which  it  always  retains.  The 
tree,  he  adds,  is  very  common  in  the  kingdom  of  Gua- 
timala. 

Different  trees,  it  would  appear,  yield  the  elas- 
tic gum.  Aublet,  in  his  Htstot're  des  P/anies  de  la 
Guiane  (p.  S71.),  describes  tbe  tree,  the  fruit,  and 
manner  of  collecting  the  juice;  but  never  saw  the 
flower:  he  calls  it,  however,  Hevea  Gusanensts,  In 
Jacqoin's  America,  it  is  called  Echitts  Corymbosa*  The 
younger  I^innseus,  in  his  Supplemenium  Plantarum> 
(p.  422},  names  it  JatrophaEIastica;  but  acknowledges 
that  he  only  gives  it  this  name  from  the  structure  of 
tbe  fi^uit  having  most  resemblance  to  that  *  genus,  hie 
^ry  species  wanting  the  flowers. 

Of  the  above  gum,   it  is  said,  the  Chinese  make 
Vol.  V.  Part  I.  t 
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elastic  rings  for  laseivioos  purposes.— Among  ns  it  is 
used  by  surgeons  for  injecting  liquids,  and  by  painters 
§ov  nibbing  out  black  lead  pencil  marks,  &c. 

CAP,  a  part  of  dress  made  to  xiover  the  bead,  mnch 
in  the  figure  thereof. 

The  use  of  caps  and  hats  is'  referred  to  the  year 
1449,  the  first  scfen  in  these  parts  of  the  world  being 
at  the  entry  of  Charles  VH.  into  Rouen :  Arom  that 
time  they  began  to  take  place  of  the  hoods,  or  chape- 
roons,  tliat  bad  been  nsed  till  then.  V/hen  the  cap 
was  of  velvet,  they  called  it  mortier ;  when  of  wool, 
simply  bonnet.  None  hot  kings,  princes,  and  knights, 
were  allowed  the  Use  of  the  mortier;  Tbe  cap  was  the 
head-dress  of  the  clergy  and  graduates.  Pasquter  says, 
that  it  was  anciently  a  part  of  the  hood  worn  by  the 
people  of  the  robe  \  the  skirts  whereof  being  cut  08" 
as  an  encumbrance,  leilt  the  round  cap  an  easy  com- 
modious eover  for  the  head ;  which  round  cap  bein^ 
afterwards  assumed  by  the  people,  those  of  the  gown 
changed  it  for  a  square  one,  first  invented  by  a  French- 
man, called  Patrouillet:  he  adds,  that  the  giving  of 
the  cap  to  the  students  in  the  universities,  was  to  de- 
note, that  they  had  acquired  full  liberty,  and  were  no 
longer  subject  to  the  rod  of  their  superiors  ^  in  imita- 
tion of  the  ancient  Romans,  who  gave  a  pHetfs^  or  cap, 
to  their  slaves,  in  the  ceremony  of  making  them  free  : 
whence  the  proverb,  Fecare  servos  adpikum.  Hence, 
also,  on  medals,  the  cap  is  the  symbol  of  Liberty, 
whom  they  represent  holding  a  cap  in  her  right  hand, 
by  the  point. 

The  Homans  were  many  ages  without  any  regular 
covering  for  the  head :  when  either  the  rain  or  sun 
was  tronblesome,  the  lappet  of  the  gown  was  thrown 
over  the  head  j  and  hence  it  is  that  all  tbe  ancient  sta- 
tues appear  bareheaded,  excepting  sometimes  a  wreath, 
or  the  like.  And  the  same  usage  obtained  among  the 
Greeks,  where,  at  least  during  the  heroic  age,  no  caps 
were  known.  The  sort  of  caps  or  covers  of  the  head 
in  nse  among  the  Romans,  on  divers  oocasious,  were 
the  pitra^  piieus^  cucvUus^  galeruSf  %tiA  paUudnfn  ;  the 
differences  between  which  are  often  confounded  by  an- 
cient as  well  as  modern  writers. 

The  French  clergy  wear  a  shallow  kind  of  cap, 
called  calotte^  which  only  covers  the  top  of  the  head, 
made  of  leather,  satin,  wonted,  or  other  stuff.  The 
red  cap  is  a  mark  of  dignity,  allowed  onl^  to  those  who 
are  raised  to  the  cardinalate.  The  secular  clergy  are 
distinguished  by  black  leathern  caps,  the  regulars  by 
knit  and  worsted  ones. 

Churchmen,  and  the  members  of  universities,  stu- 
dents in  law,  physic,  &c«  as  well  as  graduates,  wear 
square  caps.  In  most  universities  doctors  are  distin- 
guished by  peculiar  caps,  given  them  in  assuming  tlio 
doctorate.  Wtckliff  calls  the  canons  of  his  time  M^ 
Jitrcatif  from  their  caps.  Pasquier  observes,  that,  in 
his  time,  the  caps  worn  by  the  chnrehmen,  &o«  were 
ealled  square  caps  5  though,  in  eflfect,  they  were  rowHl 
yellow  caps. 

The  Chinese  have  not  the  nse  of  tbe  hat,  like  ns  $ 
but  wear  a  -cap  of  a  peculiar  stmcture,  which  the  laws 
of  civility  will  not  allow  them  to  put  off :  it  is  differ-' 
eat  for  the  diflerent  seasone  ef  the  year  :  that  nsed  in 
summer  is  in  form  of  a  cone,  ending  at  top  an  a  point. 
It  is  made  of  a  very  beantifol  kind  of  mat,  much  va." 
lued  at  that  oonntvy,  «n4  lined  widi  saiio  ^  to  this  is 
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added^  at  top,  a  large  lock  of  red  silk,  wliich  falls  all 
round  as  low  as  the  bottom ;  so  that,  in  walking,  the 
silk  ^actuating  regularly  on  all  sides,  makes  a  graceful 
appearance  :  sometimes,  instead  of  silk,  they  use  a  kind 
of  bright  red  hair,  the  lustre  whereof  no  weather  ef- 
faces. In  winter  they  wear  a  plush  cap,  bordered  with 
martlet^s  or  fox^s  skin :  as  to  the  rest,  like  those  for 
the  summer.  These  caps  are  frequently  sold  for  eight 
or  teu  crowns  ^  hut  they  are  so  short,  that  the  ears  are 
exposed. 

The  cap  is  sometimes  used  as  a  mark  of  infamy  j  in 
Italy  the  Jews  are  distinguished  hy  a  yellow  cap  ^  at 
Lucca  by  an  orange  one.  In  France,  those  who  had 
been  bankrupts  were  obliged  ever  after  to  wear  a.green 
cap,  to  prevent  people  from  being  imposed  on  in  any 
future  commerce.  By  several  arrets  in  1584,  1622, 
1628,  1688,  it  was  decreed,  that  if  they  were  at  any 
time  found  without  their  green  cap,  their  protection 
should  be  null»  and  their  creditors  empowered  to  cast 
them  into  prison :  but  the  sentence  is  not  now  exe- 
cuted. 

Cap  of  Maintenance^  one  of  the  regalia,  or  orna- 
ments of  state,  beloDginff  to  the  kings  of  England,  be- 
fore whom  it  was  carried  at  the  coronation  and  other 
great  solemnities.  Caps  of  maintenance  are' also  car- 
ried before  the  mayors  of  the  several  cities  in  Eng- 
land. 

Cap  and  Buttok,  are  two  small  islands,  lying  in 
longitude  105^  48' 30"  east}  and  in  latitude,  the  for- 
mer 5*  58'  30",  the  latter  5®  49'  south.  They  are 
thus  described  by  Sir  George  Staunton : 

"At  a  little  distance  they  might  be  mistaken  for 
the  remains  of  old  castles,  mouldering  into  heaps  of 
rnins,  with  tall  trees  already  growing  upon  the  tops  ^ 
but  at  a  nearer  view,  they  betrayed  evident  marks  of  a 
volcanic  origin.  Explosions  from  subterraneous  fires, 
produce,  for  the  oaost  part,  hills  of  a  regular  shape, 
and  terminating  in  truncated  cones  ',  but  when  from  a 
subaqueous  volcano  eruptions  are  thrown  up  above  the 
surface  of  the  sea,  the  materials,  falling  back  into  the 
water,  are  more  irregularly  dispersed,  and  generally 
leave  the  sides  of  tbe  new  creation  naked  and  mishapen, 
as  in  the  instance  of  Amsterdam,  and  of  those  smaller 
spots  called,  from  some  resemblance  in  shape,  the  Cap 
and  Button. 

"  In  the  Cap  were  found  two  caverns,  running  ho* 
rizon tally  into  the  tide  of  the  rock  ;  and  in  these  were 
a  number  of  those  birds  nests  so  much  prized  by  the 
Chinese  epicures.  They  seemed  to  be  composed  of 
fine  filaments  cemented  together  by  a  transparent  vis* 
€008  matter,  not  onlike  what  is  left  by  the  foam  of  the 
sea  npon  stones  alternately  covered  by  the  tide,  or  those 
gelatinous  animal  substances  found  floating  on  every 
coast.  Tbe  nests  adhere  to  each  other,  and  to  the 
aides  of  tbe  cavern,  mostly  in  rows,  without  any  break 
or  interruption.  The  birds  that  build  these  nests  are 
small  grey  swallows,  with  bellies  of  a  dirty  white. 
Tbey  were  flying  about  in  considerable  numbers  ^  but 
they  were  so  small  and  their  flight  so  quick,  that  they 
escaped  the  shot  fired  at  them.  The  same  oests  are  said 
also  to  be  foand  in  deep  caverns,  at  the  foot  of  tbe 
bil^best  mountains  in  tbe  middle  of  Java,  and  at  a  dis* 
tance  from  the  sea,  from  which  the  birds,  it  is  thpugiht, 
derive  no  materials,  eith^  for  their  food  or  the  c^on-i 
structiMi  of  their  nests  ^  as  it  does  not  appear  probable 
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they  should  fly,  in  search  of  either,  over  the  interme*  Cap 
diate  mountains,  which  are  very  high,  or  against  the  || 
boisterous  winds  prevailing  thereabouts.  1  hey  feed  0«pac<ty»^ 
on  insects,  which  they  find  hovering  over  stagnated  • 
pools  between  tbe  mountains,  and  for  catching  which 
their  wide-opening  beaks  are  particularly  adapted. 
They  prepare  their  nests  from  the  best  remnants  of 
their  food.  Their  greatest  enemy  is  the  kite,  who  of- 
ten intercepts  them  m  their  passage  to  and  from  the  ca- 
verns, which  are  generally  surrounded  with  rocks  of 
gray  limestone  or  white  marble.  The  nests  are  placed 
in  horizontal  rows  at  diflTerent  depths,  from  50  to  500 
feet.  The  colour  and  value  of  the  nests  depend  on  the 
quantity  and  quality  of  the  insects  caught,  and  perhaps 
also  on  the  situation  where  they  are  builu  Their  va- 
lue IS  chieflj  determined  by  the  uniform  fineness  and 
delicacy  of  their  texture;  those  that  are  white  and 
transparent  being  most  esteemed,  and  fetching  of\en  in 
China  their  weisht  in  silver.  These  nests  are  a  consi- 
derable  object  of  traflic  among  the  Javanese,  and  many 
are  employed  in  it  from  their  infancy.  The  birds  hav- 
ing spent  near  two  months  in  preparing  their  nests,  lay 
each  two  eggs,  which  are  hatched  in  about  fifteen 
days.  When  the  young  birds  become  fledged,  it  is 
thought  time  to  seize  upon  their  nests,  which  is  done 
regularly  thrice  a-year,  and  is  efi*ected  by  means  oC 
ladders  of  bamboo  and  reeds,  by  which  the  people  de- 
scend into  the  cavern  ;  but  when  it  is  very  deep,  rope 
ladders  are  preferred.  This  operation  is  attended  with 
much  danger ;  and  several  break  their  necks  in  the  at- 
tempt. The  inhabitants  of  the  mountains  generally 
employed  in  it  begin  always  by  sacrificing  a  buffalo  y 
which  custom  is  constantly  observed  by  the  Javanese 
on  the  eve  of  every  extraordinary  enterprise.  They 
also  pronounce  some  prayers,  anoint  themselves  with 
sweet-scented  oil,  and  smoke  the  entrance  of  the  ca^ 
vern  with  gum-benjamin.  Near  some  of  those  caverns 
a  tutelar  goddess  is  worshipped,  whose  priest  bums  in- 
cense, and  lays  his  protecting  hands  on  every  person 
preparing  to  descend  into  the  cavern.  A  flambeau  is 
carefully  prepared  at  tbe  same  time,  with  a  gum  which 
exudes  from  a  tree  growing  in  the  vicinity,  and  is  not 
easily  extinguished  by  fixed  air  or  subterraneous  ya- 
pours.  The  swallow,  which  builds  those  nests,  is  de- 
scribed as  not  having  its  tail  feathers  marked  with 
white  spots,  which  is  a  character  attributed  to  it  by 
Linnseus  ;  and  it  is  possible  that  there  are  two  species 
or  varieties  of  the  swallow,  whose  nests  are  alike  va- 
luable »." 

Cap,  in  ship-boilding,  a  strong  thick  block  of*  ^^^"9 
wood,  used  to  confine  two  masts  together,  when  one  is^^  Ckma. 
erected  at  the  head  of  the  other  in  order  to  lengthen 
it.  It  is  fer  this  purpose  furnished  with  two  holes 
perpendicular  to  its  length  and  breadth,  and  parallel 
to  its  thickness  :  one  of  these  is  square,  and-lbe  other 
round :  the  former  being  solidly  fixed  upon  the  upper 
end  of  the  lower  mast,  whilst  tbe  latter  receives  the 
B^Bt  employed  to  lengthen  it,  and  secures  it  in  this 
position. 

CAPACIO,  an  episcopal  town  of  Italy  in  tbe 
kingdom  of  Naples,  and  in  the  Hither  Principato.  £.. 
Xjong.  15.  18.  N.  Lat«  40.  40. 

CAPACITY,  in  a  general  sense,  an  aptitude  m 
disposition  to  hold  or  retain  any  thing. 
,  Capacitt,  in  Geometry^  is  the  loUd  contents  of  any 
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Capftciij   body ;  also  our  hollow  measures  foi*  irioei  beer,  corO| 

I         salty  &c«  are  called  measures  of  Capacity* 
CapelL         Capacity,  ixi  Law^  the  ability  of  a  mao,  or  body 
politic  to  give  or  take  lands  or  other  things,  or  sue 
actions. 

Our  law  allows  the  king  two  capacities ;  a  natural, 
and  a  political :  in  the  first,  he  may  purchase  lands  to 
liiin  and  his  heirs  \  in  the  second,  to  him  and  his  suc- 
cessors* The  clergy  of  the  church  of  England  hav^ 
the  like. 

CAPARA.SON,  or  Caparison,  the  covering  or 
clothing  laui  over  a  horse  \  especially  a  snmpter  horse, 
or  horse  of  state.  The  word  is  Spanish,  being  an  aug- 
mentative of  eape^  caputs  head* 

Anciently  the  caparasons  were  a  kind  of  iron  ar- 
mour, wherewith  horses  were  covered  in  battle. 

CAPE,   in   Geography^   a  high  land  running  out 
with  a  point  into  the  sea,  as  Cape  Nord,  Cape  Horo, 
the  Cape  of  Good  Hope,  &c. 
Caps  Elk,    See  Cervus,  Mammalia  Index. 
Cape  Breton.    See  £r£TON. 
Caps  Coast  Castle.    See  Coast. 
Caps  of  Good  Hope.    See  Good  Hope.  . 
Caps  Verd.     See  Verd. 

CAPELL,  Edward,  a  gentleman  well  known  by 
bis  indefatigable  attention  to  the  works  of  Shakespeare, 
was  a  native  of  the  county  of  Suffolk,  and  received  his 
education  at  the  school  of  St  Edmnnd^s  Bury.     In  the 
dedicaticm  of  his  edition  of  Shakespeare,  in  1768,  to 
the  doke  of  Grafton,  be  observes,   that  *'  his  father 
and  the  grandfather  of  his  grace  were  friends,  and  to 
the  patronage  of  the  deceased  nobleman  he  owed  the 
leisure  which  enabled  him  to  bestow  the  attention  of 
oo  years  on  that  work.''     The  office  which  his  grace 
bestowed  on  Mr  Capell  was  that  of  deputy-inspector  of 
the  playt,  to  which  a  salary  is  anne)ced  of  20ol.  a- year. 
So  early  as  the  year  27459  as  Mr  Capell  himself  informs 
as,  abocked  at  the  Koentiousneas  of  Hanmer's  plan,  he 
first  projected  an  edition  of  Shakespeare,  of  the  strictest 
aooaracy,  to  be  collated  and  published  in  due  time, 
esifids  eodicum*    He  immediately  proceeded  to  collect 
and  compare  the  oldest  and  scarcest  copies  ^  noting  the 
original  excelleaeies  and  defects  of  the  rarest  quartos, 
mod  distingoishing  the  improvements  or  variations  of 
tiie  first,  second,  and  third  folios :   and  after  many 
years  liUMmr  prodnced  a  very  beautiful  small  octavo, 
in  10  volanes,  with  an   '^  Introduction.''     There  is 
not,  the  anthors  of  the  Monthly  Review  observe,  a- 
noog  the  various  publications  of  the  present  literary 
era,  a  more  singular  composition  than  that  **  Intro- 
duction."    In  style  and  manner  it  is  more  obsolete 
and  antique  than  the  age  of  which  he  treats.     It  is 
liOrd  Herbert  of  Cberbury,  walking  the  new  pave- 
laent  in  all  the  trappings  of  romance  j  bnt,  like  Lord 
Herbert,  it  displays  many  valuable  q/oalities  accoo^ 
panying  this  air  of  extravagance,  much  sound  sens<^ 
•ad  appropriate  emdition;    In  the  title-page  of  *^  Mr 
William  Shakespeaipe,  bis  Comedies,    Histories,  and 
Tnugedies,"  it  was  also  announced  ajid  promulgated, 
'*  Wherenato  will  be  added,  in  some  other  volumes, 
AHee  critical  and  expUaatofy,  and  a  body  of  various 
readings  entire."     **  The  Introduction'*  likewise  de- 
dared,  that  these  **  notes  and  various  readings"  would 
1m  aficompanied  with  another  work,  disclosing  the 
joucee  £mi  wluck  Shafcwpeara  **  drew  Ihe  greater 
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part  of  his  knowledge  in  mythological  and  classical  CapcJll 
matters,  his  fable,  his  history,  and  even  the  seeming  D 
peculiarities  of  bis  language-^to  which,"  says  Mr  ^Capcllw*. 
Capell,  '*  we  have  given  for  title.  The  •  School  of 
Shakespeare."  Nothing  sorely  could  be  more  pro- 
perly conceiv'ed  than  such  designs ;  nor  have  we  ever 
met  with  any  thing  better  grounded  on  the  subject  of 
*^  the  learning  of  Shakespeare,"  than  what  may  be 
found  in  the  long  note  to  this  part  of  Mr  Capell's  In- 
troduction. It  is  more  solid  than  even  the  popular 
**  Essay"  on  this  topic.  Certain  qoaintnesses  of  style, 
and  peculiarities  of  printing  and  punctuation,  attended 
the  whole  of  this  publication.  The  outline,  however, 
was  correct ;  and  the  critic,  with  unremitting  toil, 
succeeded  in  his  undertaking.  But  while  he  was  div* 
ing  into  the  classics  of  Caxton  (to  continue  the  Be- 
viewer's  account),  and  working  his  way  under  ground, 
like  the  river  Mole,  in  order  to  emerge  with  all  his 
glories  j  while  he  was  looking  forward  to  his  tri- 
umphs, certain  other  active  spirits  went  to  work  upon 
his  plan}  and,  digging  out  the  promised  treasures, 
laid  them  prematurely  before  the  public,  defeating  the 
effect  of  our  critic's  discoveries  by  anticipation*  Stee- 
vens,  Malone,  Farmer,  Percy,  Beed,  and  a  whole 
host  of  literary  ferrets,  burrowed  into  every  hole  and 
corner  of  the  warren  of  modem  antiquity,  and  over- 
ran all  the  country,  whose  map  had  been  delineated 
by  Edward  Capell.  Such  a  contingency  nearly  stag- 
gered the  steady  and  unshaken  perseverance  of  our 
critic,  at  the  very  eve  of  the  completion  of  his  la- 
bours, and  as  his  editor  informs  os— -for,  alas !  at 
the  end  of  near  46  years,  the  publication  was  posthu- 
mous, and  the  critic  himself  no  more  !— he  was  almost 
determined  to  lay  the  work  wholly  aside.  He  perseve- 
red, however,  by  the  encouragement  of  some  noble  and 
worthy  persons  i  and  to  such  their  encouragement,  and 
his  .perseverance,  the  public  was,  in  1 7  83,  mdebted  for 
three  large  volumes  in  4to.  under  the  title  of  **  Notes 
and  various  readings  of  Shakespeare  j  together  witb 
the  School  of  Shakespeare,  or  Extracts  nrom  divers 
English  Books  that  were  in  print  in  the  Author's 
time ;  evidently  showing  from  whence  his  several  Fa- 
bles were  taken,  and  some  parcel  of  bis  DIalogne.  Al- 
so farther  extracts,  which  contribute  to  a  dne  under- 
standing of  his  Writings,  or  give  a  light  to  the  History 
of  his  Life,  or  to  the  Dramatic  History  of  his  Time. 
By  Edward  Capell."— •Besides  the  works  already  men- 
tioned, Mr  Capell  was  the  editor  of  a  volume  of  an- 
cient poems  called  '*  Prolusions }"  and  the  alteration  of 
**  Anthony  and  Cleopatra,"  as  acted  at  Dmry  I^ane  in 
1758.     He  died  January  24.  1781. 

CAPELLA,  in  Astronom^f  a  brigkt  fixed  star  in  the 
le/t  shoulder  of  the  constellation  Auriga. 

CAPELLE,  a  town  of  France,  in  Picardy,  in  the 
department  of  Aisne,  eight  miles  from  Guise*  •  It  was 
taken  by  tbe  Spaniards  in  1^6  ;  but  retaken  the  year 
after.     E.  Long.  3*  co.  N.  llat.  49.  58. 

CAPELLETS.    &e  Farriery  Index. 

CAPELLUS,  Lewis,  an  eminent  French  Protest- 
ant  divine,  born  at  Sedan  in  Champagne  about  the 
year  1579.  He  was  the  author  of  some  learned  wofks^ 
hut  is  chiefly  known  from  tbe  controversy  he  engaged 
in  with  the  younger  Buxtoff  concerning  tbe  antiquity 
of  Hebrew  points,  which  Capellus  oodertook  to  di^ 
Has  Crittcd  Sacra  was  also  an  elaborate  work, 
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C•p|el^Bf  and  excited  some  disputes.    He  died  in  1658,  haying 
0 ,       made  an  abridireinent  of  his  life  in  his  work  De  Gente 

CAP£R.     See  Cafparis,  Botaky  Index. 

Caper  also  denotes  a  vessel  used  bj  the  Dutch  for 
cruising  and  taking  prizes  from  the  enemy;  in  which 
sense,  caper  amounts  to  the  same  with  privateer*  Ca- 
pers are  commonly  double  officered,  and  crowded  with 
hands  even  beyond  the  rates  of  ships  of  war,  because 
the  thing  chiefly  in  view  is  boarding  the  enemies. 

CAPERNAUM,  a  city  celebrated  in  the  Gospels, 
being  the  place  where  Jesus  usually  resided  during  the 
time  of  his  ministry.  This  city  is  nowhere  mention- 
ed in  the  Old  Testament  under  this  or  any  other  name 
like  it ;  and  therefore  it  is  not  improbable  that  it  was 
one  of  those  towns  which  the  Jews  built  after  their 
return  from  the  Babylonish  captivity.  It  stood  on  the 
sea  coast,  i.  e.  on  the  coast  of  the  sea  of  Galilee,  in 
the  borders  of  Zebulon  and  Nephtalim  (Mat.  iv.  1 5.), 
and  consequently  towards  the  upper  part  therof.  It 
took  its  name  no  doubt  from  an  adjacent  spring,  of 
great  repute  for  its  clear  and  limpid  water  j  and 
which,  according  to  Josephus,  was  by  the  natives  called 
Capernaum.  As  this  spring  might  be  some  inducement 
to  the  building  the  town  in  the  place  where  it  stood, 
so  its  being  a  convenient  wafting  place  from  Galilee  to 
any  part  on  the  other  side  of  the  sea,  might  be  some 
motive  to  our  Lord  for  his  moving  from  ^oizareth,  and 
making  this  the  place  of  his  most  constant  residence. 
Upon  this  account  Capernaum  was  highly  honoured, 
and  said  by  our  Lord  himself  to  be  exalted  unto  heaven  ; 
hut  because  it  made  no  right  use  of  this  signal  favour, 
it  drew  from  him  the  severe  denunciation,  that  it 
should  be  brought  down  to  hell  (Matt.  xi.  23.),  which 
bas  certainly  been  verified  :  for,  as  Dr  Wells  observes, 
to  far  is  it  from  being  the  metropolis  of  all  Galilee,  as 
it  once  was,  that  it  consisted  long  since  of  no  more  than 
six  poor  fishermen^s  cottages,  and  may  perhaps  be  now 
totally  desolate. 

CAPEROLANS,  a  congregation  of  religious  in 
Italy,  so  called  from  Peter  Caperole  their  founder,  ia 
the  X5th  century. 

The  Milanese  and  Venetians  being  at  war,  the  en- 
mity occasioned  thereby  spread  itself  to  the  very  clois- 
ters. The  superiors  of  the  province  of  Milan,  of  mi- 
nor brothers,  which  extended  itself  as  far  as  the  ter- 
ritories of  the  republic  of  Venice,  carried  it  so  haugh- 
tily over  the  Venetians,  that  those  of  the  convent  of 
Brescia  resolved  to  shake  off  a  yoke  which  was  grown 
insupportable  to  them.  The  superiors,  informed  of 
this,  expelled  out  of  the  province  those  whom  they 
considered  as  the  authors  of  this  design  \  the  principal 
of  whom  were  Peter  Caperole,  Matthew  de  Tharvillo, 
and  Bonaventure  of  Brescia.  Peter  Caperole,  a  man 
of  an  enterprising  genius,  found  means  to  separate  the 
convents  of  Brescia,  Bergamo,  and  Cremona,  from  the 
province  of  Milan,  and  subject  them  to  the  conven« 
tuals.  This  occasioned,  a  law-suit  between  the  vi- 
car-general and  these  convents,  which  was  deter- 
mined in  fkvour  of  the  lattery  and  these  convents, 
in  1475,  by  the  authority  of  Pope  Sextus  IV.  were 
erected  into  a  distinct  vicarate,  under  the  title  of 
that  ot  Brescia,  This  not  satisfying  the  ambition  of 
'Caperole,  he  obtained,  by  tlie  interposition  of  the  doge 
of  Venice,  that  this  vicarate  might  be  erected  ifito  a 
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congregation,  which  was  called  from  him  Ccr/ifrofoff ^.Caperalaa 
This  congregation  still  subsists  in  Italy,  and  is  com-        I 
posed  of  24  convents,  situated  in  Brescia,  Bergamo,.  Capiai. 
and  Cremasco.  ' 

CAPEQUIN,  a  town  of  Ireland,  in  the  county  of 
Waterford,  and  province  of  Munster,  situated  on  the 
river  Blackwater.     W.  Loiig.  7.  50.  N.  Lat.  ja.  5. 

CAPESTAN,  a  town  of  France,  in  Lower  Langue- 
doc,  in  the  diocese  of  Narbonne,  and  near  the  royal 
canal.     £.  Long.  3.  5.  N.  Lat.  43.  35. 

CAPH,  a  Jewish  measure  of  capacity  for  things, 
estimated  by  Kimcbi  at  the  30th  part  of  the  log,  by 
Arbuthnot  at  the  i^h  part  of  the  bin  or  3 2d  of  the 
seah,  amounting  to  five-eighths  of  an  English  pint.  The 
caph  does  not  occur  in  Scripture,  as  the  name  of  any 
measure. 

CAPHAR,  a  duty  which  the  Turks  raised  on  the 
Christians  who  carry  or  send  merchandises  from  Aleppo 
to  Jerusalem  and  other  places  in  Syria. 

The  duty  of  caphar  was  first  imposed  by  the  Chri- 
stians themselves,  when  they  were  in  possession  of  the 
Holy  Land,  for  the  maintenance  of  the  troops  which 
were  planted  in  difficult  passes  to  observe  the  Arabs 
and  prevent  their  incursions.  It  is  still  continued,  and 
much  increased  by  the  Turks,  under  pretence  of  de- 
fending the  Christians  against  the  Arabs  \  with  whom, 
nevertheless,  they  keep  a  secret  intelligence,  favouring 
their  excursions  and  plunders. 

CAP9T0R,  in  Ancient  Creography,  a  town  or  district 
of  Highe^^Egypt  j  and  hence  the  people  called  Caph» 
torim  or  Cff/y^forvt.— -Caphtor  is  an  island  of  £gypt» 
Ai  Caphtor  (Jeremiah)  :  probably  one  of  those  in  the 
Nile.  Dr  Wells  supposes  it  to  be  Coptos,  which  stood 
in  a  small  island.  Thence  came  the  Caphtorim  or  Caph^ 
torteif  in  Palestine  ^  who  with  the  Philistines  conspired 
to  extirpate  the  Hevaei;  and  whose  name  was  swal- 
lowed up  in  that  of  the  Philistines. 

CAPI-AGA,  or  CA?uAgassif  a  Tnrkish  officer  -who 
is  govemw  of  the  gates  of  the  seraglio,  or  grand-master 
of  the  seraglio. 

The  capi-aga  is  the  first  dignity  among  the  white 
ennuchs :  he  ia  always  near  the  person  of  the  grand 
aignior :  he  introduces  ambassadors  to  their  audience : 
nobody  enters  or  goes  out  of  the  grand  signior^s  aparN 
ment  but  by  his  means.  His  office  gives  him  the  pri- 
vilege of  wearing  the  turban  in  the  seraglio,  and  of 
going  everywhere  on  horseback.  He  accotnpanies 
the  grand  signior  to  the  apartment  of  the  sultanas,  but 
stops  at  the  door  without  entering.  His  appointment 
is  very  moderate  }  the  grand  signior  bears  the  expence 
of  his  table,  and  allows  him  at  the  rate  of  about  sixty 
French  livres  per  day  ^  but  his  office  brings  him  ia 
abundance  of  presents }  no  affiiir  of  consequence  coming 
to  the  emperor's  knowledge  without  passing  through 
his  hand.  The  capi-aga  cannot  be  bashaw  when  he 
quits  his  post. 

CAPIAS,  in  Zotn,  a  writ  of  two  sorts ;  one  before 
judgment  in  an  action,  and  the  other  after.  That  be- 
fore judgment  h  called  capias  ad  respondendum^  where 
an  original  is  issued  out,  to  take  the  defendant,  and 
make  him  answer  the  plaintiff.  That  after  judgment 
is  of  divers  kinds  \  as. 

Capias  ad  Satisfaciendum^  a  writ  of  execution,  that 
issues  on  a  judgment  obtained,  and  lies  where  any  per^ 
son  r^s^overs  in  a  personal  actioUi  as  for  debt,  damages^ 
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€«piu  &c«  in  \f1itch  cases  this  writ  Issues  to  the  sheriff,  com* 
I  manding  him  to  take  the  body  of  him  against  ivhom  the 
CapiHary.  i^,\^i  jg  recovered,  who  is  to  he  kept  in  prison  till  he 
makes  satisfaction  • 

Capias  Pro  Fine  is  a  writ  lying  where  a  person  is 
fined  to  the  king,  for  some  offence  committed  against 
a  statute,  and  he  does  not  discharge  the  fine  accord- 
ing to  the  judgment }  therefore  his  body  shall  be  taken 
by  tfab  writ|  and  committed  to  gaol  till  the  fine  is 
paid. 

Capias  Utlegatum^  a  writ  which  lies  against  any  one 
outlawed,  upon  any  action  personal  or  crtmtnal,  by 
which  the  sheriff  is  ordered  to  apprehend  the  party 
outlawed,  for  not  appearing  on  the  exigent,  and  keep 
him  in  safe  custody  till  the  day  of  return,  when  he  is 
ordered  to  present  him  to  the  court,  to  be  thers  farther 
ordered  for  his  contempt. 

Capias  in  Withernam^  a  writ  that  lies  for  cattle  in 
withernam :  that  is,  where  a  distress  taken  is  driven 
out  of  the  county,  so  that  the  sheriff  cannot  make  de- 
liverance upon  a  replevin  \  then  this  writ  issues,  com- 
noanding  the  sheriff  to  take  as  many  beasts  of  the  dis- 
trainer, &c. 

CAPIGI,  a  porter  or  doorkeeper  of  the  Turkish 
seraglio.  There  are  about  five  hundred  capigis  or  por- 
ters in  the  seraglio,  divided  into  two  companies :  one 
consisting  of  three  hundred,  under  a  chief  called  Capigi' 
Bassa^  who  has  a  stipend  of  three  ducats  per  day ;  the 
other  consists  of  two  hundred,  distinguished  by  the 
name  ofCuccicapigi^  and  their  chief  Ci/rcir0/7X^-JB(7^5a, 
who  has  two  ducats.  The  capigis  have  from  seven  to 
fifteen  aspers  per  day ;  some  moi*e,  others  less.  Their 
hnsiness  is  to  assist  the  janizaries  in  the  guard  of  the 
first  and  second  gates  of  the  seraglio )  sometimes  all 
together }  as  when  the  Turk  holds  a  general  council, 
receives  an  ambassador,  or  goes  to  the  mosque  j  and 
sometimes  only  in  part :  being  ranged  on  either  side 
to  prevent  people  entering  with  arms,  any  tumults 
being  made,  &c.    The  wonl,  in  its  original,  signifies 

CAPILLAMENT,  in  a  general  sense,  signifies  a 
hair:  whence  the  word  is  applied  to  several  things, 
which  on  account  of  their  length  or  their  fineness  re- 
aemble  hairs :  as, 

Capillamz^ts  of  the  Nerves^  in  AnaUnny^  the  fine 
fibres  or  filaments,  whereof  the  nerves  are  composed. 

CAPILLARy,  in  a  general  sense,  an  appelUtion 
given  to  things  on  account  of  their  extreme  fineness,  or 
resembling  hair. 

Capillaiiy  Tubes  in  PAysvrSf  are  smallprpes  of  glass, 
whose  canals  are  extremely  narrow,  their  diameter  be- 
ing only  a  half,  a  third,  or  a  fourth  of  a  line; 

The  ascent  of  water,  8cc.  in  capillary  tubes,  is  a  phe- 
nomenon that  has  long  embarrassed  the  philosophers  ^ 
for  let  one  end  of  a  glass  tube  open  at  both  extremities 
be  immerged  in  water,  the  liquor  within  the  tube  will 
rise  to  a  considerable  heiglit  above  the  external  surface : 
or  if  two  or  more  tubes  are  immerged  in  the  same  fluid, 
one  a  capillary  tube,  and  the  other  of  a  larger  bore, 
the  fluid  will  ascend  higher  in  the  former  than  in  the 
latter ;  and  this  will  bo  in  a  reciprocal  ratio  of  the  dia- 
meters of  the  tubes. 

In  order  to  account  for  this  phenomenon,  it  will  be 
necessary  first  to  premise,  that  the  attraction  between 
the  particles  of  glass  and  water  is  greater  than  the 
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attraction  between  the  particles  of  water  themselves :  Capillsry 
for  if  a  glass  tube  be  placed  in  a  position  parallel  to  |  ^ 
the  horizon,  and  a  drop  of  water  be  applied  to  the .  C^apJ^Pfc^ 
under  side  of  the  tube,  it  will  adhere  to  it :  nor  will 
it  fall  irom  the  glass  till  iu  bulk  and  gravity  are  so 
far  increased,  as  to  overcome  the  attraction  of  the 
glass.  Hence  it  is  easy  to  conceive  how  sensibly  such 
a  power  must  act  on  the  surface  of  a  fluid,  not  viscid, 
as  water,  contained  within  the  small  cavity  or  bore  of 
a  glass  tube  5  as  also  that  it  will  be  proportionabl^ 
stronger  as  the  diameter  of  the  bore  is  smaller  \  for  it 
will  be  evident  that  theeflicacy  of  the  power  is  in  the 
inverse  proportion  of  the  diameter^  when  it  is  consider- 
ed that  such  particles  only  as  are  in  contact  with  the 
fluid,  and  those  immediately  above  the  surface,  can  ef« 
feet  it. 

Now  thesie  particles  form  a  periphery  contiguous  to 
the  surface,  the  upper  part  of  which  attracts  and  raises 
the  suriace,  while  the  lower  part,  which  is  in  contact 
with  it,  supports  it :  so  that  neither  the  thickness  nor 
length  of  the  tube  is  of  any  consequence  here ;  the  peri- 
phery of  particles  only,  which  is  always  proportionable 
to  the  diameter  of  the  bore,  is  the  only  acting  power. 
The  quantity  of  the  fluid  raised  will  therefore  be  as  the 
surface  of  the  bore  which  it  fills,  that  is,  as  the  dia- 
meter ;  for  otherwise  the  effect  would  not  be  propor- 
tional to  the  cause,  since  the  quantities  are  always  as 
the  ratio  of  the  diameters ;  the  faeighU  therefore  to 
which  the  fluids  will  rise  in  different  tubes,  will  be  in- 
versely  as  the  diameters. 

Some  doubt  whether  the  law  holds  tiiroughoot,  of 
the  ascent  of  the  fluid  being  always  higher  as  the  tube 
is  smaller :  Dr  Hooked  experiments,  with  tubes  almost 
as  fine  as  cobwebs,  seem  to  show  the  contnii7.  The 
water  in  these,  he  observes,  did  not  rise  so  high  as  one 
would  have  expected.  The  highest  he  ever  found 
it,  was  at  21  inches  above  the  level  of  the  water 
in  the  bason  j  which  is  much  short  of  what  it  ought 
to  have  been  by  the  law  above  mentioned.    See  Co* 

REStOK. 

Capillast  VesseU.  Many  small  viessels  of  animal 
bodies  have  been  discovered  by  the  modem  invention 
of  injecting  the  vessels  of  animals,  with  a  coloured  fluid, 
which 'Upon  cooling  grows  bard.  But  though  most  ana^ 
tomists  know  the  manner  of  filling  the  large  trunks, 
few  are  acquainted  with  the  art  of  filling  the  capillaries. 
Dr  Monro,  in  the  Medical  Essays,  has  given  what,  af- 
ter many  trials,  he  has  found  most  successful.    See  Ik-^ 

JECTION. 

CAPILLUS  VKKERis*  See  Adiantum,  Botany 
Index,  . 

CAPILUPI,  or  Capilupus,  Camillus,  a  native 
of  Mantua,  in  the  1 6th  century.  He  wrote  a  book,- 
entitled  The  Stratagem  ;  in  which  he  relates  not  only 
what  was  perpetrated  at  Paris  during  the  massacre  oft 
8t  Bartholomew^  day,  but  also  the  artful  preparations 
which  preceded  that  horrid  massacre.  It  is,  however, 
blended  with  a  great  number  of  falsities. 

Cafilupi^  Lalitts^  an  Italian  poet,  brother  to  t  he- 
former,  made  himself  famous  by  some  Centos  of  Virgil. 
The  manner  in  which  he  applied  VirgiPs  expressiona 
to  represent  things  which  the  poet  never  dreamt  of,  is 
admired.  His  Cento  against  women  is  very  ingenious, 
but  too  satirical.     The  poems  of  Capilopi  are  inserted 

in-  the  DeHcuff  Poetanem  Italorum. 

CAPISCOLUS, 
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Capiicoliii      CAFISCQLUS,  or  Capischolus^  in  ecclesiastical 

^  D        writers,  denotes  a  dignitary  in  certain  cathedrals,  \Tho 

C>pitanat««  jj^j  ^jjg  auperintcndency  of  the  choir,  or  band  of  masic, 

^         answering  to  what  in  other  churches  is  called  chanter 

or precentoTm    The  word  is  also  written  cabiscolus^  and 

Ciqwtschoiaf  q.  d.  the  head  of  the  school,  or  band  of 

music 

The  capiscolos  is  also  called  scAolasticus^  as  haying 
the  instruction  of  the  young  clerks  and ,  choristers,  how 
to  perform  their  doty. 

CAPITA,  DisraiBUTiQK  by,  in  Law^  signifies  the 
appointing  to  every  man  an  equal  share  of  a  personal 
estate  )  when  all  the  claimants  claim  in  their  own  rights, 
as  in  eqnal  degrees  of  kindred,  and  not  Jure  representth 
titmis. 

CAPITAL,  of  the  Latin  caput  **  the  head,^*  is  nsed, 
on  various  occasions,  to  express  the  relation  of  a  head, 
chief  or  principal :  thus,  • 

Capital  City^  In  Geography^  denotes  the  principal 
city  of  a  kingdom,  state,  or  province. 

Capital  Stocky  among  merchants,  bankers,  and 
traders,  signifies  the  sum  of  money  which  individuals 
bring  to  make  up  the  common  stock  of  a  partnership 
when  it  is  first  formed.  It  is  also  said  of  the  stock 
which  a  merchant  at  first  pnts  into  trade  for  his  account. 
It  likewise  signifies  the  fond  of  a  trading  company  or 
corporation,  in  which  sense  the  word  stock  is  generally 
added  to  it.  Thus  we  say,  the  capital  stock  of  the 
hank,  &c.  The  word  capital  is  opposed  to  that  of 
profit  or  gain,  though  the  profit  often  increases  (be  ca- 
pital, and  becomes  of  itself  part  of  the  capital,  when 
joined  with  the  former. 

Capital  Crime^  such  a  one  as  subjects  the  criminid 
*See  Mme  to  capital  punishment,  that  is,  to  loss  of  life.  * 
and  Pfi-         Capital  Picture  in  Paintings  denotes  one  of  the 
finest  and    most  excellent  pieces  of  any  celebrated 
master. 

Capital  Letters^  in  Printings  large  or  initial  letters, 
wfatreia  titles,  &c«  are  composed  ^  with  which  all  pe- 
riods, verses,  &c.  commence ;  and  wherewith  also  all 
proper  names  of  men^  kingdoms,  nations,  &c.  begin. 
The  practice  which,  for  some  time,  pbtained  among  our 
printers,  of  beginning  every  substantive  ivith  a  capital, 
18  now  justly  fallen  into  disrepute  \  being  a  manifest 
perversion  of  the  design  of  capitals,  as  well  as  an  of^ 
fence  against  beauty  and  distinctness. 
.  Capitajl,  Succession  by^  where  the  claimants  are  next 
in  degree  to  the  ancestor,  in  their  own  right,  and  not  by 
right  of  representation. 

Capital,  in  jirc/ntecture^  the  uppermost  part  of  a 
column,  or  pilaster,  serving  as  the  head  or  crowning, 
and  placed  immediately  over  the  shaft,  and  under  the 
entablature.    See  Architecture. 

CAPITANA,  or  Captain  Gaikjf,  the  chief  or 
principally  galley  of  a  state,  not  dignified  with  the  title 
of  a  kingdom.  The  capitana  was  anciently  the  deno- 
mination of  the  chief  gall^  of  France,  which  the  com- 
mander, went  <tn  board  of.  But  since  the  suppression 
of  the  office  of  captain  general  of  the  galleys  in  1669, 
they  have  no  capitana,  but  the  first  galley  is  called  reale^ 
and  the  second  parone. 

CAPITANATA,  one  of  the  12  provinces  of  the 
kingdom  of  Naples,  in  Italy,  bounded  on  the  north  by 
the  gulf  of  Venice,  on  the  east  by  the  Terra  de  Ban, 
on  the  south  hy  the  Basilicata^md  the  Farther  Pxinci- 
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pilto,  and  on  the  west  by  the  county  di  Molise  and  a  Capitaaat 
small  part  of  Hither  Abruzzo.     It  is  a  level  country,        | 
without  trees,  the  soil  sandy,  the  air  , hot :  the  land,  ^<^pitoU 
however,  neftr  the  rivers,  is  fertile  in  pastures,     fhp 
capital  town  is  Manfredonia* 

CAPITANEATE,  in  a  general  sense,  the  same 
with  capitania.  Capltaneates,  in  Prussia,  are  a  kini}  9if 
noble  feuds  or  estates,  which,  besides  their  revenue, 
raise  their  owners  to  the  rank  of.  nobility.  They  are 
otherwise  called  starosties. 

CAPITANEI,  or  Catanei,  in  Italy,  was  a  den<f. 
mination  given  to  all  the  dukes,  marquises,  and  counts, 
who  were  called  capitanei  regis*  The  same  appellation 
was  also  given  to  persons  of  inferior  rank  who  were 
invested  with  fees,  formerly  distinguished  by  the  ap- 
pellation valasores  majores* 

CAPITANEUS,  in  ancient  law  writers,  denotes  a 
tenant  in  capite  or  chief. 

Capitakeus  Ecclesia^  the  same  with  advocate* 

CAPITANIA,  in  Geography^  an  appellation  givep 
to  the  1 2  governments  established  by  the  Portuguese  in 
the  Brasils. 

CAPITATION,  a  tax  or  imposition  rabed  on  each 
person,  in  proportion  to  his  labour,  industry,  office, 
rank,  &c  It  is  a  very  ancient  kind  of  tribute.  The 
Latins  call  it  tributum^  by  which  taxes  on  persons  are 
distinguished  from  taxes  on  merchandise,  which  wer^ 
called  vectigalin. 

Capitations  are  never  practised  among  na  hot  in  exi- 
gencies of  state.  In  France  the  capitation  was  intro- 
duced by  Louis  XIV.  in  1695  \  and  is  a  tax  very  dif- 
ferent from  the  taiUe^  beinff  levied  from  allpersona, 
whether  they  be  subject  to  the  taille  or  not.  The  cler- 
gy pay  no  capitation,  but  the  princes  of  the  blood  are 
not  exempted  from  it. 

CAPITE,  in  Law^  (from  caputs  L  e.  re9c ;  whence 
tenere  in  capite  is  to  hold  of  the  king^  the  head  or  lord 
paramount,  of  all  the  lands  in  the  kmgdom) :  An  an- 
cient tenure  of  land,  held  immediately  of  the  king,  as 
of  the  crown,  either  by  knight's  service  or  by  soccage. 
It  is  now  abolished.     See  l^KURE* 

Capite  Censi^  in  antiquity,  the  lowest  rank  of  Bo- 
man  citizens,  who  in  public  taxes  were  rated  the  least 
of  all,  being  such  as  never  were  worth  above  365  assea. 
They  were  supposed  to  have  been  thua  called,  because 
they  were  rather  counted  and  marshalled  by  their  heaide 
than  by  their  estates.  The  capite  censi  made  pari  of 
the  sixth  class  of  citizens,  being  below  the  proktarOp 
who  formed  the  other  moiety  of  that  class.  They  were 
not  enrolled  in  the  army,  as  being  judged  not  able  to 
support  the  expence  of  war  ;  for  in  those  days  the  solr 
diers  maintained  themselves.  It  does  not  appear  that 
before  Cains  Marios  any  of  the  Boman  generals  listed 
the  capite  censi  in  their  armies. 

CAPITOL,  Cafitolium,  in  antiquity,  a  famena 
fort  or  castle,  on  the  Mons  Capitolinus  at  Borne,  where^ 
in  was  a  temple  dedicated  to  Jupiter,  thence  also  deno- 
minated CapitoUnuSf  in  which  the  senate  anciently  as- 
sembled; and  which  still  serves  as  the  city-hall,  or 
iownhonse,  for  the  meeting  of  the  conservators  of  the 
Boman  people.— It  had  its  name  capiiolf  £mm  caput^  *'  a 
man's  head,"  said  to  have  been  found  freah,  and  yet 
bleeding,  upon  digging  the  foondation  of  the  temple 
built*  in  honour  of  Jupiter.  Amobius  adds,  that  the 
flian^s  name  was  ToiuSf  whence  caput  t^Uum*  The  first 
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Capitol  fbnndationa  oF  tbe  capitol  were  laid  by  Tarquin  tlie 
y         Elder,  in  tbe  year  of  Rome  139.    His  successor  Servius 

CaptteiiL  raised  the  walls  j  and  Tarquin  the  Proud  finished  it  in 
the  year  22 f.  But  it  was  not  consecrated  till  tbe  third 
year  after  the  expulsion  of  the  kings,  and  establishment 
of  the  consolate.  The  ceremony  of  tbe  dedication  of 
the  temple  was  performed  by  the  consul  Horatius  in 

246. 

Tbe  capitol  consisted  of  three  parts ;  a  nave  sacred 
to  Jupiter,  and  two  wings,  tbe  one  consecrated  to  JunO| 
the  other  to  Minerva  >  it  was  ascended  to  by  stairs  ^  tbe 
frontispiece  and  eides  were  surrounded  with  galleries,  in 
which  those  who  were  honoured  with  triumphs  enter- 
tained the  senate  at  a  magnificent  banquet,  after  the 
sacrifice  had  been  offered  to  the  gods. 

Both  the  inside  and  outside  were  enriched  with  an 
lofinity  of  ornaments,  tbe  most  distinguished  of  which 
was  the  statue  of  Jupiter  with  bis  golden  thunderbolt, 
his  sceptre,  and  crown.  In  the  capitol  also  were  a 
temple  to  Jupiter* tbe  Guardian,  and  another  to  Juno, 
with  the  mint  j  and  on  the  descent  of  the  bill  was  the 
temple  of  Concord.  This  beautiful  edifice  contained 
the  most  sacred  deposits  of  religion,  such  as  the  ancilia, 
the  books  of  the  Sibyls,  &c. 

Tbe  capitol  was  burnt  under  Vitellius,  and  rebuilt 
under  Vespasian.  It  was  burnt  a  second  time  by  light- 
niDg  under  Titos,  and  restored  by  Domitian. 

Anciently  the  name  capitol  was  likewise  applied  to 
all  the  principal  temples  in  most  of  tbe  colonies 
througboat  tbe  Roman  empire  }  as  at  Constantinople, 
Jerosalem,  Carthage,  Ravenna,  Capoa,  &c. — ^Tbat  of 
Thoalouse  has  given  the  name  of  capitouis  to  the  ecbe- 
vins  or  sheriffs. 

CAPITOLINE  GAMES,  annual  games  Instituted  by 
Camillas,  In  honour  of  Jupiter  Capitolinus,  and  In  com- 
memoration of  tbe  capItoPs  not  being  taken  by  tbe 
Gauls.  Plutarch  tells  us  that  a  part  of  tbe  ceremony 
consisted  In  the  public  criers  potting  np  tbe  Hetrurians 
to  sale  by  auction;  they  also  took  an  old  man,  and 
tying  a  golden  bulla  about  his  neck,  exposed  him  to  the 
public  derision.  Festus  says  they  also  dressed  blm  in  a 
pretextad— There  was  another  kind  of  CapItoUne  games, 
instltnted  by  Domitian,  wherein  there  were  rewards 
and  crowns  bestowed  on  the  poets,  diampions,  orators, 
historians,  and  mosicians.  These  last  Capitollne  games 
were  celebrated  every  five  years,  and  became  so  famous, 
that.  Instead  of  calculating  time  by  lustra,  they  began 
to  count  by  Capitollne  games,  as  the  Greeks  did  by 
Olympiads.  It  appears,  however,  that  this  custom 
was  not  of  long  continuance. 

^  CAPITOLINUS,  Julius,  an  blstorlao  In  tbe  be- 
ginning of  the  fourth  age,  under  Dbclesian,  to  whom 
he  inscribed  the  Lives  of  Veros,  Antoninus  Pius,  Clo- 
dios  Balblnus,  Macrlnus,  tbe  Maximlns,  an4  the  Gor- 
dlans.  He  wrote  other  lives,  which  are  most  of  them 
lost 

.  CAPTTOUL,  or  Capitol,  an  appellatioo  given 
to  the  chief  magistrates  of  Thoolousei  who  biave  the 
administration  of  justice  and  policy  both  civil  and  mer- 
cantile In  the  citv.  The  capitouls  at  Thooloose  are 
mocfa  the  same  with  the  echevlus  at  Paris,  and  with 
the  consuls,  haillflb,  buixomasters,  mayocs,  and  alder- 
men, &e.  in  other  cities.  In  ancient  acts  they;are  called 
€9niuteMy  capUukaHf  or  capitoUni^  and  their  boily  capi* 
tttktm*    From  this  last  cone  tbe  words  capitularii  and 
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capitouls.    The  appellative  capttoUnt  arose  hence,  that   Cai^tmd 
they  have  tbe  charge  and  custody  of  tbe  townboose,         I 
which  was  anciently  called  capitol,  Capiiala- 

Tbe  office  lasts  only  one  year,  and  ennobles  the  bear- 
ers. In  some  ancient  acts  they  are  called  capitulum 
nobilium  Tolosa»  Those  who  have  borne  it  style  them- 
selves afterwards  burgesses.  They  are  called  to  all  ge« 
neral  councils,  and  have  tbe  Jus  imaginumi  tb^t  Is, 
when  tbe  year  of  their  administration  is  expired,  their 
pictures  are  drawn  in  the  townhouse }  a  custom  which 
they  have  retained  from  the  ancient  Romans,  as  may 
be  seen  in  Sigonius. 

CAPITULATE,  an  appellation  given  to  the  seve- 
ral quarters  or  districts  of  tbe  city  of  Thoulouse,  each 
under  the  direction  of  a  capitoul :  much  like  tbe  wards 
of  London,  under  their  aldermen.  Thouloose  ie  now 
divided  into  eight  capitoulates^  or  quarters,  which  are 
subdivided  into  mmdans^  each  of  which  has  its  tlthing- 
man,  whose  business  Is  to  inform  tbe  capitoul  of  what 
passes  in  his  tithing,  and  to  inform  the  inhabitants  of 
the  tithing  of  the  orders  of  the  capitoul. 

CAPITULAR,  or  Capitularx,  denotes  an  act 
passed  In  a  chapter,  either  of  knights,  canons,  or  reli- 
gious. 

The  capitularia  or  capitulars  of  Charlemagne,  Charles 
the  Bald,  &c.  are  tbe  laws,  both  ecclesiastical  and  civil, 
made  by  those  emperors  in  the  general  councils  or  as- 
semblies of  the  people  \  which  was  the  way  In  which 
the  constitutions  of  most  of  tbe  ancient  princes  were 
made  \  each  person  present,  though  a  plebeian,  setting 
his  hand  to  them. 

Some  distinguish  these  from  laws  j  and  say,  they  were 
only  supplements  to  laws.  They  had  their  name,  capi* 
tularSf  because  divided  into  capitula,  chapters,  or  sec- 
tions. In  these  capitulars  did  the  whole  French  juris- 
prudence anciently  consist.  In  process  of  time,  tbe 
name  was  changed  for  that  of  ordinances. 

Some  distinguish  three  kinds  of  capitnlars,  accord- 
ing to  the  difference  of  their  subject-matter ;  those  on 
ecclesiastical  affairs  are  really  tanons,  extracted  from 
councils  }  those  on  secular  affairs,  real  laws ;  those  re- 
lating to  particular  persons,  or  occasions,  private  regu« 
lations* 

CAPITULATION,  in  military  affairs,  a  treaty 
made  between  the  inhabitants  or  garrison  of  a  place 
besieged  and  tb^  besiegers,  for  the  delivering  np  the 
place  on  certain  conditions.  The  most  honourable  and 
ordinary  terms  of  capitulation  are  to  march  out  at 
tbe  breach  with  arms  and  baggage,  drums  beating,  co- 
lours flying,  a  match  lighted  at  both  ends,  and  some 
pieces  of  cannon,  waggons,  and  convoys  for  their  bag- 
gage, and  for  their  sick  and  wounded. 

Capitulation,  In  the  German,  polity,  a  contract- 
which  tbe  emperor  makes  with  the  electors,  in  the 
name  of  all  tbe  princes  and  states  of  the  empire,  before 
be  is  declared  emperor,  and  which  he  ratifies  before 
he  is  raised  to  that  sovereign  dignity.  The  principal 
points  which  the  emperor  undertakes  to  observe  are, 
I.  To  defend  the  church  and  empire,  a*.  To  observe 
the  fundamental  laws  of  the  empire.  And,  3.  To 
maintain  and  preserve  the  rights,  privileges,  and  Im- 
munities of  the  electors,  princes,  and  other  states  of 
the  empire,  specified  In  the  capltolation.  These  ar- 
ticles and  capitulations  are  presented  to  the  emperor  by 
the  electors  only,  without  the  coocurrence  of  the  other 
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Capitula-  states,  who4iave  complained  from  time  to  time  of  bqcIi 
tion  proceedings  j  and  in  the  time  of  the  Westphalian 
l|.  treaty,  in  1648,  it  was  proposed  to  deliberate  in  the 
CapoDicre.  foJ lowing  diet,  upon  a  waj  of  making  a  perpetual  ca- 
pitulation ;  but  the  electors  have  always  found  means 
of  eluding  the  execution  of  this  article.  In  order,  how- 
ever, to  give  some  satisfaction  to  their  adversaries, 
they  have  inserted  in  the  capitulation  of  the  empe- 
rors, and  in  that  of  Francis  I.  in  particular,  a  promise 
to  use  all  their  influence  to  bring  the  affair  of  a  perpe* 
toal  capitulation  to  a  conclusion.  Some  German  au- 
thors own,  that  this  capitulation  limits  the  emperor^'s 
power ;  but  maintain  that  it  does  not  weaken  his  so- 
vereignty :  though  the  most  part  maintain  that  he  is 
not  absolute,  becanse  be  receives  the  empire  under  con- 
ditions which  set  bounds  to  absolute  authority. 

CAFITULUIVf,  in  the  ancient  military  art,  was  a 
transverse  beam,  wherein  were  holes  through  which 
passed  the  strings  whereby  the  arms  of  huge  engines, 
as  balistse,  catapultse,  and  scorpions,  were  played  or 
worked. 

Capttulum,  in  ecclesiastical  writers,  denoted  part 
of  a  chapter  of  the  Bible  read  and  explained.  In  which 
sense  they  said,  ire  ad  capitulum^  **  to  go  to  such  a  lec- 
ture.^* Afterwards  the  place  or  apartment  where  such 
theological  exercises  were  performed  was  denominated 
domus  capitulu 

CAPNICON,  in  antiquity,  chimney  money,  or  a 
tax  which  the  Roman  emperors  levied  &r  smoke,  and 
-which  of  consequence  was  due  from  all,  even  the 
poorest,  who  kept  a  fire.  This  was  first  invented  by 
Nicephorus. 

CAFNTOMANCY,  a  kind  of  divination  by  means 
of  smoke,  used  by  the  ancients  in  their  sacrifices.  The 
words  come  from  x«ffiPK,  smoke^  and  fuimm^  divination. 
The  general  rule  was,  when  the  smoke  was  thin  and 
light,  and  rose  straight  up,  it  was  a  good  omen  \  if  the 
contrary,  it  was  an  ill  one.  There  was  also  another 
species  of  capnomancy,  consisting  in  the  observation 
of  the  smoke  rising  from  poppy  and  jasmine  seed  cast 
upon  lighted  coals. 

CAPO  FINO,  a  large  barren  rock  in  the  territory 
of  the  Genoese,  which  lias  a  castle  on  its  eastern  peak. 
Near  it  is  a  small  harbour  of  the  same  name,  13  miles 
east  by  south  4>f  Genoa. 

Capo  d*Istria^  a  considerable  town  of  Italy,  in  Istria, 
on  the  gulf  of  Trieste,  with  a  bishop's  see,  and  snbject 
to  the  Venetians.  The  air  is  wholesome  and  temper 
rate ;  its  principal  revenue  consists  in  wine  and  salt. 
£.  Long.  14.  o.  N.  Lat.  45.  48. 

CAPON,  a  cock  chicken,  gelded  as  soon  as  leil  by 
the  dam,  or  as  soon  as  he  begins  to  crow.  They  are 
of  use  either  to  lead  chickens,  ducklings,  pheasants, 
&c.  and  defend  them  Arom  the  kites  and  buzzards  ; 
or  to  feed  for  the  table,  they  being  reckoned  more  de- 
licate than  either  a  cock  or  a  hen. 

CAPONIERE,  or  Cappokiere,  in  Fortification^ 
a  covered  lodgment  sunk  four  or  five  feet  into  the 
ground,  encompassed  with  a  little  parapet  about  two 
feet  high,  serving  to  support  several  planks  covered 
with  earth.  The  ^capontere  is  large  enough  to  contain 
15  or  20  soldiers;  and  is  usually  placed  in  the  glacis 
on  the  extremity  of  the  counterscarp,  and  in  dry 
moats  \  having  little  embrasures  for  the  soldiers  to  fire 
through 
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CAPPADOCIA,  an  ancient  kingdom  of  Asia,  Cappado. 
comprehending  all  that  country  which  lies  between 
Mount  Taurus  and  the  Euxine  sea.  It  was  divided  by 
the  Persians  into  two  satrapies  or  governments  \  by  the 
Macedonians  into  two  kingdoms,  the  one  called  Cap" 
padocia  ad  Taurum  ;  the  other  Cappadocia  ad  Pontum^ 
and  commonly  Pontus  ;  for  the  history,  &c.  of  which 
last,  see  the  article  I^ONTUS. 

Cappadocia  Magna^  or  Cappadocia  properly  so 
called,  lies  between  the  38th  and  41st  degrees  of  north 
latitude.  It  was  bounded  by  Pontus  on  the  north, 
Lycaonia  and  part  of  Armenia  Major  on  the  south,  Ga- 
latia  on  the  west,  and  by  the  Euphrates* and  part  of  Ar- 
menia Minor  on  the  east.  The  first  king  of  Cappadocia 
we  read  of  in  history  was  Phamaces,  who  was  preferred 
to  the  crown  by  Cyrus  king  of  Persia,  who  gave  him 
his  sister  Atossa  in  marriage.  This  is  all  we  find  re- 
corded of  him,  except  that  he  was  killed  in  a  war  with 
the  Hyrcanians.  After  him  came  a  succession  of  eight 
kings,  of  whom  we  know  scarce  any  thing  hut  that 
they  continued  faithful  to  the  Persian  interest.  In  the 
time  of  Alexander  the  Great,  Cappadocia  was  govern- 
ed by  Ariarathes  II.  who,  notwithstanding  the  vast 
conquests  and  fame  of  the  Macedonian  monarchy,  con- 
tinued unshaken  in  his  fidelity  to  the  Persians.  Alex- 
ander was  prevented  by  death  from  invading  his  domi- 
nions \  but  Perdiccas,  marching  against  him  with  a 
powerful  and  well-disciplined  army,  dispersed  his  forces, 
and  having  taken  Ariarathes  himself  prisoner,  crucified 
him  with  all  those  of  the  royal  blood  whom  he  could 
get  into  his  power.  Diodorus  tells  us  that  he  was  killed 
in  the  battle.  He  is  said  to  have  reigned  82  years. 
His  son  Ariarathes  III.  having  escaped  the  general 
slaughter  of  the  royal  family,  fled  into  Armenia,  where 
he  lay  concealed  till  the  civil  dissensions  which  rose 
among  the  Macedonians  gave  him  a  fair  oppoilonity  of 
recovering  his  paternal  Kingdom.  Amyntas,  at  that 
time  the  governor  of  Cappadocia,  opposed  him  \  but 
being  defeated  in  a  pitched  battle,  the  Macedonians 
were  obliged  to  abandon  all  the  strong  holds.  Ariarathes, 
af^er  a  long  and  peaceable  reign,  left  his  kingdom  to 
his  son  Ariaramnes  II.  He  applied  himself  more  to 
the  arts  of  peace  than  war,  in  consequence  of  which 
Cappadocia  flourished  greatly  during  his  reign.  He 
was  succeeded  by  his  son  Ariarathes  IV.  who  proved 
a  very  warlike  prince,  and,  having  overcome  Arsaces, 
founder  of  the  Parthian  monarchy,  considerably  en- 
larged his  own  dominions. 

He  was  succeeded  by  Ariarathes  V.  who,  marrying 
the  daughter  of  Antiochos  the  Great,  entered  into  an 
alliance  with  that  prince  against  the  Romans  \  but  An- 
tiochus  being  defeated,  the  king  of  Cappadocia  \^as 
obliged  to  sue  for  peace,  which  he  obtained,  after 
having  paid  200  talents  by  way  of  fine,  for  taking  up 
arms  against  the  people  of  Rome.  He  afterwards  as- 
sisted the  republic  with  men  and  money  against  Perseus 
king  of  Macedon,  on  which  account  he  was  by  the  senate 
honoured  with  the  title  of  the  friend  and  aify  of  the 
Roman  people*  He  left  the  kingdom  In  a  very  flourishing 
condition  to  bis  son  Mithridates,  who,  on  his  accession, 
took  the  name  of  Ariarathes  VI. 

This  prince  (sornamed  PkUopater^  from  the  filial 
respect  and  love  he  showed  bis  father  from  hit  Very 
infancy)  immediately  renewed  the  alliance  with  Rome. 
Oat  of  mere  good  natttre,  he  restored  Mithrdiarzanes; 
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HOB  to  limdiiadesy  king  of  Ihe  Lesser  Armenia,  to  his 
fiaher*s  kingdom,  though  he  foresaw  that  the  Arraeni*^ 
ans  woold  lay  hold  of  that  opportantty  to  join  Arta- 
xiaSy  who  was  then  on  the  point  of  invading  Cappa- 
docia.  Tliese  differences,  however,  were  settled  be- 
fore they  came  to  an  open  rdpture  by  the  Boman  le- 
gates )  and  Ariarathes  seeing  himself  thus  delivered  from 
an  impending  war  by  the  mediation  of  the  republic, 
presented  the  senate  with  a  golden  crown  ^  and  offered  ^ 
his  service  in  whatever  they  thoaght  proper  to  employ* 
him.  The  senate  in  return  sent  him  a  staff,  and  chair 
of  ivory ;  which  were  presents  usually  bestowed  on  those 
only  whom  they  looked  upon  as  attached  to  their  in- 
terest. Not  long  before  this,  Demetrius  Soter,  king  of 
Syria,  had  offered  Ariarathes  his  sister  in  marriajge,  the 
"widow  of  Perseus  king  of  Macedon :  but  thi&  offer  the 
king  of  Cappadocia  was  obliged  to  decline  for  fear  of 
offending  the  Romans^  and  his  so  doing  was  in  the 
highest  degree  acceptable  to  the  republic,  who  rec- 
koned him  among  the  chief  of  her  allies.  Demetrius, 
however,  being  greatly  incensed  at  the  slight  put  upon  his 
sister,  set  up.  a  pretender  to  the  throne,  one  Oropbemes, 
a  supposititious,  or,  as  others  call  him,  a  natural  son 
of  the  deceased  king.  The  Bomans  ordered  Eu- 
menes,  king  of  Pergamns,  to  assist  Ariarathes  with  all 
his  forces :  which  he  did,  but  to  no  purpose ;  for  the 
confederates  were  overthrown  by  Demetrius,  and  Ari- 
arathes was  obliged  to  abandon  the  kingdom  to  his 
rival.  This  happened  about  159  years  before  Christ, 
and  the  usurper  immediately  dispatched  ambassadors 
to  Home' with  a  golden  crown.  The  senate  declined 
accepting  the  present,  till  they  heard  his  pretensions  to 
the  kingdom }  and  this  Oropbemes,  by  suborned  wit- 
nesses, made  appear  so  plain,  that  the  senate  decreed 
that  Ariarathes  and  he  should  reign  as  partners  ^  but 
next  year  Oropbemes  was  driven  out  by  Attains,  bro- 
ther to  Eumenes,  and  his  successor  to  the  kingdom  of 
Pergarous. 

Ariarathes,  being  thus  restored,  immediately  de- 
manded of  the  Prion pians  400  talents  of  gold  which 
Oropbemes  had  deposited  with  them.  They  honestly 
replied,  that  as  they  had  been  trusted  with  the  monev 
by  Oropbemes,  they  could  deliver  it  to  none  but  him- 
self, or  such  as  came  in  his  name.  Upon  this,  the  king 
entered  their  territories  with  an  armj,  destroying  all 
with  fire  and  sword*  The  Prienniaus,  however,  still 
persevered  in  their  integrity  ^  and  though  their  city  was 
besieged  by  the  united  forces  of  Ariarathes  and  Atta- 
ins, not  only  made  an  obstinate  defence,  but  found 
means  to  restore  the  sum  to  Oropbemes.  At  last  they 
applied  to  the  Romans  for  assistance,  who  enjoined  the 
two  kings  to  raise  the  seige,  under  pain  of  being  de- 
clared enemies  to  the  republic.  Ariarathes  immediate- 
ly obeyed  ;  and  marching  his  army  into  Assyria,  joined 
Alexander  Epipbanea  against  Demetrius  Soter,  by 
whom  he  had  been  formerly  driven  out  of  his  kingdom. 
In  the  very  first  engagement  Demetrius  was  slain,  and 
his  army  entirely  dispersed,  Ariarathes  having  on  that 
occasion  given  nncomroon  proofs  of  his  courage  and 
condact.  Some  years  after,  a  war  breaking  out  be- 
tween the  Romans  and  Aristonicus,  who  claimed  the 
kingdom  of  Pergarous  in  right  of  his  father,  Ariarathes 
joined  the  former,  and  was  slain  in  the  same  battle  in 
which  P.  Crassus  proconsul  of  Asia  was  taken,  and  the 
Roman  army  cut  in  pieces.     He  left  six  sons  by  his 
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wife  Laodice,  on  whom  the  Romans  bestowed  Lycao^  Csppado^ 
nia  and  Cilicia.     But  Laodice,  fearing  lest  her  chiU       cla. 
dren,  when  they  camtf  to  age,  should  take  the  govern-  *       ^       ' 
ment  out  of  her  hands^  poisoned  five  of  them,   the 
youngest  only  having  escaped  her  cruelty  by  being  con- 
veyed ont  of  the  kingdom.  The  queen  herself  was  soon 
after  put  to  death  by  her  subjects,  who  could  not  bear 
her  cruel  and  tyrannical  government. 

Laodice  was  sacceeded  by  Ariarathes '  VIL  who, 
soon  after  bis  accession,  married  another  Laodice, 
daughter  to  Mithridates  the  Great,  hoping  to  find  in 
that  prince  a  powerful  friend  to  support  him  against 
Nicomedes  king  of  Bitbyoia,  who  laid  claim  to  part  of 
Cappadocia.  But  Mithridates,  instead  of  assisting,  pro- 
cured one  Gordios  to  poison  iiis  unhappy  son-in-law, 
and  on  his  death,  seized  the  kingdom,  under  pretence 
of  maintaining  the  rights  of  the  Cappadocians  against 
Nicomedes,  till  the  children  of  Ariarathes  were  in  a 
condition  to  govern  the  kingdom.  The  Cappadocians 
at  first  fancied  themselves  obliged  to  their  new  pro- 
tector :  but,  finding  him  unwilling  to  resign  the  king- 
dom to  the  lawful  heir,  they  rose  up  in  arms,  and  driv- 
ing out  all  the  garrisons  placed  by  Mithridates,  placed 
on  the  throne  Ariarathes  VIIL  eldest  son  of  their  de- 
ceased king. 

The  new  prince  fonnd  himself  immediately  engaged 
in  a  war  with  Nicomedes  ^  hot,  being  assisted  by  Mi- 
thridates, not  only  drove  him  ont  of  Cappadocia,  hot 
stripped  him  of  a  great  part  of  his  hereditary  domi-' 
nions.  On  the  conclusion  of  the  peace,  Mithridates, 
seeking  for  some  pretence  to  quarrel  with  Ariarathes, 
insisted  upon  his  recalling  Gordius,  who  had  murdered 
his  father }  which  being  rejected  with  abhorrence,  a  war 
ensued.  Mithridates  took  the  field  first,  in  hopes  of 
overronning  Cappadocia  before  Ariarathes  could  be  in 
a  condition  to  make  head  against  him  ^  but,  contrary 
'to  his  expectation,  he  was  met  on  the  frontiers  by  the 
king  of  Cappadocia  with  an  army  no  way  inferior  to 
his  own.  Hereupon  he  invited  Ariarathes  to  a  con- 
ference ^  and,  in  sight  of  both  armies,  stabbed  him  with 
a  dagger,  which  he  had  concealed  under  his  garment. 
This  struck  such  terror  into  the  Cappadocians,  that 
they  immediately  dispersed,  and  ^ave  Mithridates  an 
opportunity  of  possessing  himself  of  the  kingdom  with- 
out the  least  opposition.  The  Cappadocians,  however, 
not  able  to  endure  the  tyranny  of  bis  prefects,  soon 
shook  off  the  yoke^  and  recalling  the  king^s  brother 
who  had  fled  into  the  province  of  Asia,  proclaimed  him 
king.  He  was  scarce  seated  on  the  throne,  however, 
before  Mithridates  invaded  the  kingdom  at  the  head 
of  a  very  numerous  army,  and  having  drawn  Ariara- 
thes to  a  battle,  defeated  his  army  with  great  slaugh- 
ter, and  obliged  him  to  abandon  the  kingdom.  The 
unhappy  prince  soon  after  died  of  grief;  and  Mithri- 
dates bestowed  the  kingdom  on  his  son,  who  was.  then 
but  eight  years  old,  giving  him  also  the  name  of  Ario" 
rathes.  But  Nicomedes  Fhilopater,  king  of  Bithynia, 
fearing  lest  Mithridates,  having  now  got  possession  of 
the  whole  kingdom  of  Cappadocia,  should  invade  his 
territories,  subomed  a  youth  to  pass  himself  for  the 
third  son  of  Ariarathes,  and  to  present  to  them  a  peti- 
tion in  order  to  be  restored  to  his  father^s  kingdom* 
With  him  be  sent  to  Rome  Laodice,  sister  of  Mithri- 
dates, whom  he  had  married  after  tlie  death  of  her  for- 
mer husband  Ariarathes.    Laodice  declared  belbre  the 
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Cappado.  leaattr  that  tkc  had  tbinM  tons  \j  Ariavatbes^  toA  that 
tba  petkioMar  was  one  af  them }  bat  that  she  Imi 
btcB  obliged  to  keep  him  coocealed^  leal  be  sboald  on*' 
dergo  tho  same  fete  wHb  his  bnitb«rs.  The  senate  as* 
sored  him  t^iat  they  would  at  all  events  reinstate  him 
10  his  kingdom*  Bot  in  the  mean  time,  MithridateB, 
having  aotka  of  these  transactions^  dispatched  Gordias 
to  Rome,  to  ondeoeive  the  senate,  and  to  persoado 
then  that  the  youth  to  whom  he  had  resigned  the  king- 
dom of  Cappadocia  was  the  lawfel  son  of  the  late  king, 
and  grandson  to  Ariaratbes  who  had  lost  his  life  in  the 
service  of  the  Romans  against  Aristonicas.^  This  un- 
expected embassy  put  the  senate  upon  inquiring  more 
narrowly  into  the  matteri  whereby  the  whole  plot  was 
discovered  ^  upon  which  Mitbridates  was  ordered  to 
resign  Cappadocia,  and  the  kingdom  was  declared 
free.  The  Cappadociane,  however,  in  a  short  time 
sent  ambassadors  to  Rome,  acquainting  the  senate  that 
they  could  not  live  witbovt  a  king.  This  greatly 
surprised  the  Romans,  who  had  such  an  aversion  to 
royal  authority }  but  they  gave  them  leave  to  elect  a 
king  of  their  own  nation.  As  the  family  of  Pharna- 
ces  was  now  extinct,  the  Cappadocians  chose  Ariobar- 
zanes  ^  and  their  choice  was  approved  by  the  senate, 
he  having  on  all  occasions  shown  himself  a  steady  friend 
to  the  Romans. 

Ariobarzanes  bad  scarce  taken  possession  of  bis  king- 
dom when  he  was  driven  out  by  Tigranes  king  of  Ar- 
menia :  who  resigned  Cappadocia  to  the  son  of  Mitbri- 
dates, in  pursuance  of  an  alliance  previously  concluded 
between  the  two  parties.  Ariobarzanes  fled  to  Rome  j 
and  having  engaged  the  senate  in  his  cause,  be  re- 
turned into  Asia  with  Sylla,  who  was  enjoined  to  re- 
store him  to  his  kingdom.  This  was  easily  performed 
W  Sylla,  wbO|  with  a  small  body  of  troops,  rooted 
Uordius,  who  came  to  meet  brm  on  the  borders  of  Cap- 
padocia at  the  head  of  a  numerous  army.  Sylla,  how- 
ever, had  scarce  turned  his  back,  when  Ariobarzanes 
was  again  driven  out  by  Ariarathes  the  son  of  Mitbri- 
dates, on  whom  Tignnes  had  bestowed  the  kingdom 
of  Cappadocia.  This  obliged  Sylla  to  return  into  Asia, 
where  be  was  attended  with  his  usual  success,  and 
Ariobarzanes  was  again  pUiced  on  the  throne.  After 
the  death  of  Sylla,  he  was  the  third  time  foreed  by 
Mithridates  to  abandon  his  kingdom ',  but  Pompey, 
having  entirely  defeated  Mitbridates  near  Mount  Stel- 
la, restored  Ariobarzanes  to  hb  throne,  and  rewarded 
him  for  his  services  during  the  war,  with  the  provinces 
of  Sophene,  Gordiene,  and  great  part  of  Cilicia.  The 
king,  however,  being  now  advanced  in  years,  and  de- 
sirous of  spending  the  remainder  of  bis  life  in  ease, 
resigned  the  crown  to  bis  son  Ariobarzanes,  in  pre- 
sence of  Pompey  ^  and  never  afterwards  troubled  him- 
self with  affairs  of  state. 

Ariobarzanes  II.  proved  no  less  faithful  to  the  Ro- 
mans than  his  father  had  been.  On  the  breaking  out 
of  the  civil  war  between  Csesar  and  Pompey,  be  sided 
with  the  latter ;  but,  afler  the  death  of  Fompey,  he 
was  received  into  favour  by  Caesar,  who  even  bestowed 
upon  him  great  part  of  Armenia.  While  Csssar  was 
engaged  in  a  war  with  the  Egyptians,  Pharnaces  king 
of^ontus  invaded  Cappadocia,  and  stripped  Ariobar- 
zanes of  all  bis  dominions  \  but  Ctesar,  having  defeated 
Pharnaces,  restored  the  king  of- Cappadocia,  and  ho- 
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nonred  him  with  new  titles  of  friendship.  After  tiie  csppad^. 
murder  of  Csesar,  Ariobarzanes,  bavfng^rei«sed  to  join  en* 
'  Brutus  and  Cassias,  was  by  them  declared  an  enemy  to 
the  republic,  and  soon  after  taken  prisoner  and  pot  to 
death.  He  was  succeeded  by  his  brother  Ariobarza- 
nes III.  who  was  by  Mark  Antony  deprived  both  of 
bis  kingdom  and  hn  life }  and  in  him  ended  tbe  family 
of  Ariobarzanes. 

Arcbelaus,  the  grandson  of  that  general  of  tbe  same 
name  who  commanded  against  Sylla  in  the  Mithridalic 
war,  was  by  Mark  Antony  placed  on  the  throne  of 
Cappadocia,  though  nowise  related  either  to  the  fa- 
mify  of  Pharnaces  or  Ariobarzanes.  His  preferment 
was  entirely  owing  to  his  mother  Glaphyra,  a  woman 
of  great  beauty,  but  of  loose  behaviour,  who,  in  re- 
turn for  her  compliance  with  the  desires  of  Antony, 
obtained  the  kingdom  of  Cappadocia  for  her  son.  in 
the  war  between  Augustus  and  Antony,  he  joined  the 
latter ;  but,  at  the  intercessipn  of  the  Cappadocians,. 
was  pardoned  by  the  emperor.  He  afterwards  re- 
ceived from  him  Armenia  tbe  Lesser,  and  Cilicia 
Trachsea,  for  having  asristed  the  Romans  in  olearing  the 
seas  of  pirates,  who  greatly  infested  the  coasts  of  Asia. 
He  contracted  a  strict  friendship  with  Herod  tbe  Great, 
king  of  Judaea }  and  even  married  his  daughter  Gla- 
phyra to  Alexander,  Herod's  son.  In  the  reign  of 
Tiberius,  Arcbelaus  was  summoned  to  appear  before 
the  senate  ;  for  he  had  always  been  bated  by  that  em-' 
peror,  because  in  his  retirement  at  Rhodes  he  had  paid 
him  no  sort  of  respect.  This  had  proceeded  from  no 
aversion  in  him  to  Tiberius,  but  from  the  warning 
given  by  Arcbelaus  to  his  friends  at  Rome.  For  Cuius 
Caesar,  the  presumptive  heir  to  tbe  empire,  was  then 
alive,  and  had  been  sent  to  compose  the  differences  of 
the  east }  whence  the  friendship  of  Tiberius  was  then 
looked  upon  as  dangerous.  But  when  he  came  to  the 
empire,  Tiberius,  remembering  the  disrespect  shewn 
him  by  Arcbelaus,  enticed  the  latter  to  Rome  by 
means  of  letters  from  Livia,  who  promised  him  her  son 
Tiberius's  pardon,  provided  he  came  in  person  to  im- 
plore it.  Arehelaus  obeyed  tbe  summons,  and  hasten* 
ed  to  Rome  ^  where  he  was  received  by  tbe  emperor 
with  great  wrath  and  contempt,  and  soon  after  accused 
as  a  criminal  in  the  senate.  The  crimes  of  which  be 
were  accused  were  mere  fictions ;  but  his  concern  at 
seeing  himself  treated  as  a  malefactor  was  so  great, 
that  be  died  soon  after  of  grief,  or,  as  others  say,  laid 
violent  hands  on  himself.  He  Is  said  to  have  reigned 
50  years. 

On  the  death  of  Arcbelaus,  tbe  kingdom  of  Cappa- 
docia was  reduced  to  a  Roman  province,  and  eoverned 
by  those  of  the  equestrian  order.  It  continued  subject 
to  the  Romans  till  the  Invasion  of  tbe  eastern  empire 
bv  the  Turks,  to  whom  it  is  now  subject,  bot  has  no 
distinguishing  modern  name.  In  what  was  anciently 
called  Cappadocioj  however,  the  Turks  have  four  beg- 
lerbegUcs,  called  Siwas^  Trebisnond^  Mttraisch^  and 
Coenu 

In  the  time  of  the  Romans,  tbe  inhabitants  of  Cap- 
padocia bore  so  bad  a  character,  and  were  reputed  so 
vicious  and  lewd,  that,  among  the  neighbouring  na- 
tions, a  wicked  man  was  empbaticallv  called  a  CaapC' 
docian.  In  after  ages,  however,  their  lewd  disposition 
was  so  corrected  and  restrained  by  the  pore  doctrines 
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CappU*-  ^f  Cbritfliaoity,  tlmt  no  cnuntiy  whatever  fias  prodnced 
cift       greater  champions  of  the  Christian  religion,  or  given 
B    .    to  the  church  prelates  of  more  onblemished  characters, 
^  toes.  *       ^®  ^*^  ^^^  "^  system  of  the  Cappadocian  laws, 
■  and  scarce  wherewithal  to  form  any  particular  idea  of 

Chea.  As  to  their  oommercei  they  carried  on  a  con- 
siderable trade  in  horses,  great  numbers  of  which  were 
produced  in  their  country ;  and  we  read  of  them  in 
Scriptore  as  frequenting  the  fairs  of  Tyre  with  this 
oomnodity.  As  Cappadocia  abounded  with  mines  of 
aihrer,  brass,  iron,  and  alum,  and  afforded  great  store  of 
alabaster,  crystal,  and  jasper,  it  is  probable  that  they 
nitgfat  supply  the  neighbouring  countries  with  these 
oomraodities. 

The  religion  of  the  ancient  Cappadocians  was  mncb 
the  saaM  with  that  of  the  Persians.     At  Comana  there 
was  a  rich  and  stately  temple  dedicated  to  Bellona ; 
whose  battles  the  priests  and  their  attendants  used  to 
represent  on  stated  days,  cutting  and  woonding  each 
other  ao  if  seized  with  an  enthusiastic  fury.    No  less 
famous  and  magnificent  were  the  temples  of  Apollo 
Catanins,  and  of  Jupiter  j  the  last  of  which  had  3000 
floored  servants,  or  religious  votaries.     The  chief  priest 
was  neat  in  rank  to  that  of  Comana ;  and,  according 
to  Strabo,  had  a  yearly  revenue  of  15  talents.     Diana 
Perstca  was  worshipped  in  a  city  called  Castahalla^ 
^vhere  women,  devoted  to  the  worship  of  that  goddess, 
were  reported  to  tread  barefooted  on  burning  coals, 
'wkhont  receiving  any  hurt.    The  temples  of  Diana  at 
DiospoHs,  and  of  Anias  at  21ela,  were  likewise  held  in 
^reat  veneration  both  by  the  Cappadocians  and  Arme- 
nians, who  flocked  to  them  from  all  parts.'    In  the 
latter  were  tendered  all  oaths  in  matters  of  consequence  \ 
«nd  the  chief  among  the  priests  was  no  way  inferior  in 
dignity,  power,  and  wealth,  to  any  in  the  kingdom } 
Imving  a  royal  attendance,  and  an  unlimited  authority 
over  aM  the  inferior  servants  and  officers  of  the  temple. 
The  Ronmns,  who  willingly  adopted  all  tfce  snpersti- 
UoBS  and  superstitions  rites  of  the  nations  they  con- 
qoered,  greatly  increased  the  revenues  of  this  and 
etber  temples  ;  conferring  the  priesthood  on  such  as 
they  tbooght  most  fit  ibr  carrying  on  their  designs.— 
We  ave  told  that  hnman  sacrifices  were  offered  at  Co- 
iiiaBa4  and  that  this  barbarous  cnstom  was  brought  by 
OreoCes  and  his  sbter  Jphigenia  from  Tanrica  Scytbica, 
where  nen  and  women  were  immolated  to  Diana«     But 
this  cnstom,  if  ever  it  obtained  in  Cappadociai  was 
abolished  in  the  times  of  the  Romans. 

CAPPANU8,  a  name  given  by  some  authors  to  a 
wenn  that  adheres  to  and  gnaws  the  bottoms  of  ships  \ 
to  which  it  is  extremely  pernicious,  especially  in  the 
£ast  and  IVest  Indies ;  to  prevent  this,  several  ships 
have  lately  been  sheathed  with  copper  \  the  first  trial  of 
which  was  made  on  his  majesty^s  frigate  the  Alarm* 

CAPPAfilS.    See  Botany  Index. 

The  hnds  of  this  plant,  pickled  with  vinegar,  &c. 
ave  brooght  to  Britain  annnally  from  Italy  and  the 
ifediiemoean.  They  are  supposed  to  excite  appetite 
•id  assiit  digesdoB }  and  to  be  particolarly  useful  as 
detefgents  and  aperients  in  obstroctions  of  the  liver 
Mid  opioen* 

CAPRA,  or  Goat.    S^  Mamuaua  Men. 

CaT&a  fitfAuut,  in  Meteortiffogff  a  fiery  meteor  or 
•thabtifln  lometinMs  tceii  io  (be  atmosphere.   Itftnns 


an  inflected  line,  resembling  in  some  measure  the  ca-  Capra  Sal- 
perings  of  a  goat  j  whence  it  has  its  name.  i>ns 

CAPRAL A,  an  isle  of  luly,  in  the  Tuscan  sea,  to  ^^  |^^^ 
the  north-east  of  Corsica,  on  which  it  depends.    It  is  .^ 
pretty  populous,  and  has  a  strong  castle  fer  its  defence. 
It  is  about  15  miles  in  circumference.    E.  Long.  Xi.  5* 
N.  Lat.  43.  15. 

CAPRARIA.    See  Botakt  Index. 

CAPRAROLA,  one  of  the  most  magnificent  pa- 
laces in  Italy,  seated  on  a  hill,  in  Ronciglione,  whose 
foot  is  watered  by  the  river  Tircia.  It  was  built  by 
Cardinal  Farnese  \  and  has  five  fronts,  in  the  middle  of 
which  is  a  round  court,  though  all  the  rooms  are  square, 
and  well  proportioned.  It  is  27  miles  north-west  of 
Rome. 

CAPR^.    See  Capri. 

CAPREOLUS,  Elias,  an  excellent  civilian,  and 
learned  historian,  bom  at  Brescia  in  Italy,  wrote  a 
history  of  Brescia,  and  other  works :  died  in  1519* 

CAPRI,  (anciently  Caprect\  a  city  and  island  at  the 
entrance  of  the  gulf  of  Naples,  E.  Long.  14.  50.  N. 
Lat.  40.  45.— The  island  is  only  four  miles  lone  and 
one  broad  j  the  city  is  a  bishop^s  see,  and  situated  on  a 
high  rock  at  the  west  end  of  the  bland.  Caprea;  was 
anciently  famous  for  the  retreat  of  the  emperor  Tibe- 
rius for  seven  years,  dcring  which  he  indulged  himself 
in  the  most  scandalous  debaucheries  *.  Before  Tiberius  •  Sec  TV- 
came  hither,  Capri  had  attracted  the  notice  of  Angus- ^''^ff- 
tus,  as  a  most  eligible  retreat,  though  in  sight  of  popu- 
lous cities,  and  almost  in  the  centre  of  the  empire.  His 
successor  preferred  it  to  every  other  residence  ;  and  in 
order  to  vary  his  pleasure,  and  enjoy  the  advantaees 
as  well  as  avoid  the  inconveniences  of  each  revolving^ 
season,  built  12  villas  in  different  situations,  dedicated* 
to  the  1 2  greater  gods :  the  ruins  of  some  of  them  are 
still  to  be  seen :  at  Santa  Maria  are  extensive  vaults 
and  reservoirs }  and  on  an  adjoining  brow  are  the  re- 
mains of  a  lighthouse ;  two  broken  columns  indicate 
the  entrance  of  the  principal  court.  Accordiqg  to 
Dion  Cassitts,  this  island  was  wild  and  barren  before 
the  Caesars  took  it  under  their  immediate  protection : 
at  this  day  a  l«rge  portion  of  its  surface  is  unculti- 
vated and  impracticable  j  but  every  spot  that  will 
admit  the  hoe  is  industriously  tilled^  and  richly  laden 
with  the  choicest  productions  of  agriculture.  The 
odium  attached  to  the  memory  of  Tiberius  proved 
fatal  to  his  favourite  abode }  scarce  was  his  death  pro- 
claimed at  Rome,  when  the  senate  issued  orden  for  the 
demolition  of  every  fiibric  he  had  raised  on  the  island, 
which  by  way  of  punishment  was  thenceforward  de- 
stined to  be  a  state  prison.  The  wife  and  sister  of 
Commodos  were  banished  to  its  inhospitable  rocks, 
which  were  soon  stained  with  their  blood.  In  the 
middle  ages  Capri  became  an  appendtffo  of  the  Amal- 
fitan  republic,  and  after  the  downfal  of  that  state,  be- 
longed to  the  dnchy  of  Naples.  There  stiood  a  pharos 
on  this  island,  which,  a  few  days  before  the  death  of 
Tiberius,  was  overthrown  by  an  earthquake. 

CAPRIATA,  Peter  John,  a  civilian  and  historian, 
was  bom  at  Genoa.  He  .wrote,  in  Italian,  the  historr 
of  the  wars  of  Italy  \  an  Engliidi  transWaMi  cff  which 
wts  nrinted  in  London  in  1603. 

CAPRICORN,  hi  AHmiomff  one  of  Che  12  signs 
of  die  xediac.    See  AtnonovT  AMh% 
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Capiieqni,  Tb9  ancients  tcconnted  Cftpricorn  the  tenth  BigD  $ 
Caprifica-  and  when  the  sun  arrii^ed  thereati  it  made  the  winter 
tion.  solstice  with  regard  to  our  hemisphere :  but  the  stars 
having  advanced  a  whole  sign  towards  the  east,  Capri- 
corn is  now  rather  the  nth  sign ;  and  it  is  at  the  sun^s 
entry  into  Sagittary  that  the  solstice  happens,  though 
the  ancient  manner  of  speaking  is  still  retained. 

The  sign  is  represented  on  ancient  monuments,  me- 
dals, &c.  as  having  the  forepart  of  a  goat  and  the  hind* 
part  of  a  fish,  which  is  the  form  of  an  ^gipan  j  some- 
times simply  under  the  form  of  a  goat. 

I'ropic  of  Capricorn^  a  les^r  circle  of  the  sphere, 
which  is  parallel  to  the  equinoctial,  and  at  23^  3c/  dis- 
tance from  it  sodthwards  ^  passing  through  the  begin- 
ning of  Capricorn. 

CAPRIFICATION,  a  method  used  in  the  Levant, 
for  ripening  the  fruit  of  the  domestic  fig  tree,  by  means 
of  insects  bred  in  that  of  the  wild  fig  tree. 

The  most  ample  and  satisfactory  accoonts  of  this 
curious  operation  in  gardening,  lire  those  of  Toorne- 
fort  and  Pontedra :  the  former,  in  his  Voyage  to  the 
Levant,  and  in  a  Memoir  delivered  to  the  Academy  of 
Sciences  at  Paris  in  1705  \  the  latter,  in  \i\%  Anthologia. 
The  substance  of  Tournefort's  account  follows  :  **  Of 
tjie  thirty  species  or  varieties  of  the  domestic  fig  tree 
which  are  cultivated  in  France,  Spain,  apd  Italy,  there 
are  but  two  cultivated  in  the  Archipelago.  The  first 
species  is  called  ornos^  from  the  old  Greek  erinos^  which 
answers  to  caprijicus  in  Latin,  and  signifies  a  wild  fig 
tree.  The  second  is  the  domestic  or  garden  fig  tree. 
The  former  bears  successively,  in  the  same  year,  three 
sorts  of  fruit,  cvW^^forniies^  cratitires^  and  orni;  which, 
though  not  good  to  eat,  are  found  absolutely  necessary 
towards  ripening  those  of  the  garden  fig.  These  fruits 
have  a  sleek  even  skin  \  are  of  a  deep  green  colour ; 
and  contain  in  their  dry  and  mealy  inside  several  male 
and.  female  flowers  placed  upon  distinct  footstalks,  the 
former  above  the  latter.  The  Jbmites  appear  in  August, 
and  continue  to  November  without  ripening :  in  these 
are  bred  small  worms,  which  turn  to  a  sort  of  gnats, 
nowhere  to  be  seen  but  about  these  trees.  In  October 
and.  November,  these  gnats  of  themselves  make  a  punc* 
ture  into  the  second  fruit,  which  is  called  craiUires- 

These  do  not  show  themselves  till  towards  the  end  of 
September.  Thfijbrm'tes  gradually  fall  away  after  the 
gnats  are  gone  \  the  cratitiresy  on  Tho  contrary,  remain 
on  the  tree  till  Aliiy,  and  enclose  the  eggs  deposited  by 
the  gnats  when  they  pricked  them.  In  May,  the  third 
sort  of  &uit,  called  omu  begins  to  be  produced  by  the 
lyild  fig  trees.  TI^Is  is  much  bigger  than  the  other 
two ;  and  when  it  grows  to  a  certain  size,  and  its  bud 
begins  to  open,  it  is  pricked  in  that  part  by  the  gnats 
of  the  cratittreSf  which  are  strong  enough  to  go  from 
one  fruit  to  another  to  deposite  tlieir  egge.  It  some- 
times happens  that  the  gnats  of  the  cratitires  are  slow 
to  come  forth  in  certain  parts,  while  the  orni  in  those 
very  parts  are  disposed  to  receive  them.  In  this  case, 
the  husbandman  is  obliged  to  look  for  tbe  cratitwes  in 
another  part,  and  fix  them  at  the  ends  of  the  branches 
Qf  those  fig  trees  whose  orni  are  in  a  fit  disposition  to 
be  pricked  by^  the  gnats.  If  tliey  miss  the  opportu<» 
nity,  the  or/?t* fall,  and  the  gqats  of  the  cratitires  fly  away. 
None  but  those  that  are  well  acquainted  with  tbe  cul- 
ture knovy  the  critical  moment  of  doing  this  )  and  in 
9rder  to  Vaqw  It,,  their  eye.  is  perpetually  fixed  on  the 
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bud  of  the  fig ;  for  that  part  not  only  indicatet  the  time  Caprilea- 
that  the  prickers  are  to  issue  forth,  but  ahra  when  the      tion. 
fig  is  to  be  soccessfully  pricked  j  if  the  bud  U  too  bard 
and  compact  the  gnat  cannot  lay  its  eggs  j  and  the  fig 
drops  when  the  bud  is  too  open. 

**  Tbe  use  of  all  these  three  sorts  of  fruit  ia  to  ripen 
the  fruit  of  die  garden  fig  tree,  in  the  following  manner : 
During  the  months  of  June  and  July,  the  peasants  take 
tbe  OTfff,  at  tiie  time  their  gnats  are  ready  to  break  out, 
and  carry  them  to  the  garden  fig  trees  }  if  they  do  not 
nick  the  ^moment,  the  orni  fall  \  and  the  fruit  of  tbe 
domestic  ig  tree,  not  ripening,  will  in  a  very  little  time 
fall  in  like  manner.  The  peasants  are  so  well  acquainted 
with  these  precious  moments,  that,  every  morning,  in 
making  their  inspection,  they  only  transfer  to  their 
garden  fig  trees  such  onss  as  are  well  conditioned, 
otherwise  they  lose  their  crop.  In  this  case,  however, 
they  have  one  remedy,  though  an  indifferent  one ;  which 
is,  to  strew  over  the  garden  fig  trees  another  ^ant  in 
whose  fruit  there  is  also  a  species  of  gnats  which  answer 
the  purpose  in  some  measure.*' 

The  caprification  of  the  ancient  Greeks  and  Ro- 
mans, described  by  Theophrastos,  Plutarch,  Pliny^ 
and  other  authors  of  antiquity,  corresponds  in  every 
circumstance  with  what  is  practised  at  this  day  in  the 
Archipelago  and  in  Italy.  These  all  agree  in  declaring, 
that  the  wild  fig  tree,  caprijktu^  never  ripened  ite 
fruit,  but  was  absolutely  necessary  for  ripening  that 
of  the  garden  or  domestic  hg^  over  which  the  husband- 
men suspended  its  branches.  The  reason  of  this  suc- 
cess has  been  supposed  to  be,  that  by  the  punctures  of 
these  insects  the  vessels  of  tbe  fruit  are  lacerated,  and 
thereby  a  greater  quantity  of  nutritious  juice  derived 
thither.  Perhaps,  too,  in  depositing  their  eggs,  the 
gnats  leave  behind  them  some  sort  of  liquor  proper  to 
ferment  gently  with  tbe  milk  of  tbe  figs,  and  to  make 
their  flesh  tender.  Tbe  figs  in  Provence,  and  even  at 
Paris,  ripen  much  sooner  for  having  their  buds  pricked 
with  a  straw  dipped  in  olive  oil.  PJoma  and  peace 
likewise,  pricked  by  some  insects,  ripen  much  the 
faster  for  it  \  and  the  flesh  round  snch  puncture  is  better 
tasted  than  the  rest.  It  is  not  to  be  disputed,  that 
considerable  changes  happen  to  tbe  dentexture  of  fruits 
so  pricked,  just  tbe  same  as  to  parts  of  animals  pierced 
with  any  sharp  instrument.  Others  have  supposed  that 
these  insects  penetrated  the  frnit  of  the  tree  to  which 
they  were  brought,  and  gave  a  more  free  admission  te 
the  air  and  to  the  sun.  Linnaeus  explained  the  oper 
ration,  by  supposing  that  the  insects  brought  the  farina 
from  the  wild  fig,  which  contained  male  flowers  only» 
to  the  domestic  fig,  which  contained  the  female  ones. 
Hasselquist,  from  what  he  saw  in  Palestine,  seemed  to 
doubt  of  this  mode  of  fructification.  M.  Bernard,  in 
the  Memoirs  of  tHe  Society  of  Agriculture,  opposes*  i^ 
more  decidedly.  He  could  never  find  the  insect  in  the 
cultivated  fig ;  and,  in  reality,  it  appeared  to  leave  the 
wild  fig,  after  the  stamina  were  mature,  and  their 
pollen  dissipated  \  besides,  he  adds,  what  they  may  have 
brought  on  their  wings  must  be  rnbbed  away,  in  the 
little  aperature  which  they  would  form  for  themselves. 
At  Malta,  where  there  are  seven  or  eight  varieties  of 
the  domestic  fig,  this  operation  is  only  performed  on 
those  which  ripen  latest  \  the  foztner  are  of  a  proper 
size,  fine  flavour,  and  in  great  abundance  without  it  ^ 
80  that  be  thinks  the  caprification  mAj  hastens  the 
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Cftpriioft.  rifening.  He  namioed  the  parts  of  frocttfication  of 
tioB  tiie  fig }  aod  lie  observes,  if  tbis  examination  be  made 
preTioas  to  the  ripeoingy  that  roood  the  eye  of  the 
figy  and  in  the  substance  of  its  covering,  may  be  seen 
triangular  dentated  leaves,  pressed  one  against  an* 
other  'y  and  under  these  leaves  are  the  stamina,  whose 
pollen  is  destined  for  the  impregnation  of  the  grains; 
which  fill  the  rest  of  the  fruit.  These  male  organs  are 
much  more  numeroos  in  tbe  wild  fig  than  in  the  do* 
mestic ;  and  the  stamina  are  found  to  contain  a  yellow 
dost,  which  may  be  collected  when  it  is  ripe.  The 
wild  figSf  when  ripe,  are  not  succulent,  and  have  no 
taste,  though  the  grains  are  disposed  in  the  same  man- 
ner as  in  the  other  kind.  Tbe  pith  of  the  grain  of 
the  wild  fruit  se|>ves  as  food  to  a  species  of  the  cynJps, 
whose  larva  is  white,  till  the  moment  of  its  transforma- 
tion }  and  it  is  by  an  opening,  in  tbe  direction  of  tbe 
pistil,  that  the  insect  penetrates  tbe  grain.  From  this 
account  it  is  thought  probable  that  the  insect  is  only 
communicated  by  accident  to  the  domestic  fig,  and 
'  that  the  flowers  of  this  genus  are  sometimes  herma- 
phrodites. But  the  number  of  hermaphrodite  flowers 
being  fewer  on  the  cultivated  than  on  the  wild  fig,  the 
seeds  are  fecundated  more  certainly  and  quickly  by 
the  caprification  }  and  every  botanist  knows,  that  when 
tbe  impregnation  is  completed,  tbe  flower  soon  withers : 
while,  if  by  any  accident  it  is  delayed,  it  continnes  in 
bloom  moch  longer.  Tbis  view  of^  the  subject,  there- 
fore, explains  very  completely  the  reason  why,  in  Mal-x 
ta,  the  caprification  is  practised  on  the  late  kind  of  figs^ 
because  it  hastens  the  formation  and  maturity  of  the 
fruit. 

C APRIMULGUS,  Goatsucker,  or  Fem-owL  See 
Orxithologt  Index. 

CAPRIOLES,  in  the  manege,  leaps  that  a  horse 
makes  in  the  same  place  without  advancing,  in  such  a 
manner,  that,  when  he  is  at  the  height  of  the  leap,  he 
jerks  out  with  his  binder  legs  even  and  near.  It  is  the 
most  difficult  of  all  the  high  manege.  It  difi*er8  from 
a  croupade,  in  this,  that  in  a  croupade,  a  horse  does 
not  show  his  shoes ;  and  from  a  ballotade,  because  in 
this  he  does  not  jerk  out.  To  make  a  horse  work 
well  at  caprioles,  he  must  be  pot  between  two  pillars, 
and  tanght  to  raise  first  his  fore  quarters,  and  then  his 
hind  quarters  while  his  fore  ones  are  yet  in  the  air  j 
fat  which  reason  yon  most  give  him  the  whip  and  the 
potnson. 

CAPSA,  in  Ancient  Geography^  a  large  and  strong 
town  of  Nuroidia,  situated  amidst  vast  deserts,  waste, 
ancoltivated,  and  full  of  serpents,  where  Jogurtha  kept 
bis  treasure.  In  his  time  it  was  taken  and  razed ,  by 
Marina  the  Roman  general,  who  put  to  death  all  the 
citizens  capable  of  bearing  arms,  and  sold  the  rest  for 
slaves.  It  was,  however,  afterwards  rebuilt  by  the  Ro- 
mans, and  strongly  fortified ;  but,  on  the  decline  of 
their  empire,  was  taken  and  demolished  a  second  time, 
by  Occnba  a  famoua  Arab  general.  The  walls  of  the 
citadel  are  still  remaining,  and  are  monuments  of  the 
ancient  glory  and  strength  of  Capsa.  They  are  24  fa- 
thoms in  height,  And  five  in  thickness,  built  of  large 
square  stones,  and  have  now  acquired  the  solidity  and 
firmness  of  a  rock.  The  walls  of  the  town  were  rebuilt 
by  the  inhabitants  since  their  first  demolition  \  but  were- 
afterwards  destroyed  by  Jacob  Almanzor,  who  sent  a 
g0venioc:aBd  tro<^  into  the  province.    In  Marmors 
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time  Capsa  was  very   populous,  and  abounded  with     Capia 
stately  mosques  and  oUier  structures  of  superb  and  ele-        || 
gant  workmanship  :  but  at  present  it  is  occupied  by  a  5*^^*"": 
poor  and  indigent  people,  fleeced  and  oppressed  by  the         ' 
Tunisian  government.     In  the  very  centre  of  the  city 
stands  an  enclosed  fountain,  which  both  supplies  the 
people  with  drink,  and  affords  them  an  agreeable  bath. 
The  adjacent  country  is  now  cultivated,  and  produces 
several  kinds  of  fruits  \  iTuCfb^  climate  is  unhealthy. 
The  inhabitants  are  remarkable  for  their  peevishness 
of  temper.     Both^  ipen  and  women  dress  handsomely, 
except  their  feet,  wmch  they  covar  with  coarse  shoes 
of  bungling  woikmanshipi^nd  made  of  the  rough  skins 
of  wild  beasts,  equally  incouvnif^t  and  unbecoming. 
£.  Long.  9.  3.  N.  Lat.  33.  ijJ* 

CAPSARIUS^fromVwp^a,  satchel),  in  antiquity, 
a  servant  who  attend^  tlie  Roman  youth  to  school, 
carrying  a  satchel  with  their  books  in  it,  sometimes  al- 
so called  librarius.  *w*  *♦  -* 
.  Capsarius  whs  also  an  sfttendant  at  the  baths,  to 
whom  persons  cominit!^d  the  keeping  of  their  clothes. 

Capsarius  (from  capga^  **  a  chest,'*)  among  the 
Roman  bankers,  vraf  he  who  had  the  care  of  the  money 
chest  or  cofier. 

CAPSICUM,  or  Guunj^-PIPPER.  See  Botany 
Index.  '-'•^        ^ 


The  bell-pepper  Reduces  fryit  for  pickling;  for 
which  purpose  they  must  be  gathered  before  they  ar- 
rive at  thekifbUjize,  whi|pjHieir  rind  is  tender.  They, 
must  be  slit  d9m  on  oii^|de  to  get  out  the  seeds, 
after  which  they  should  be  soaked  two  or  three  days  in 
salt  aod  wat^r ;  when  they  are  taken  out  of  this  and 
drained,  boiling  vinegar  must  be  poured  on  them  in  a 
suflicient  quantity. to  cover  them,  and  closely  stopped 
down  for  two  months^lSn  they  should  be  boiled  ia 


the  vinegar  to  makj>  the^  green  j  but  they  want  no 
addition  of  any  spS,  abd  are  the  wbolesomest  and 
l^est  pickle  in  the  world.     Another  species  is  used  for 
making  wha|j|Lcalled  cayan-bulter  or  pepper-pots^  by 
the  inhabitanR  of  America,  and  which  they  esteem 
the  best  of  all  the  spices.     The  following  is  a  receipt 
for  making  of  a  pepper-pot :  "  Take  of  the  ripe  seeds 
of  this  sort  oftcapsicum,  and  dry  them  well  in  the  sun  \ 
then  put  the^iuto  an  earthen  or  stone  pot,  mixing; 
flour  between  every  stratum  of  pods;  and  put  them  in*, 
to  an  oven  after  the  baking  of  bread,  that  they  may 
be  thoroughly  dried :  after  which  they  must  he  well 
cleansed  from  the  flour  \  and  if  any  of  the  stalks  j^e- 
main  adhering  to  the'  pods,  they  should  be  taken  ofl^ 
and  the  pods  reduced  to  a  fine  powder ;  to  every  ounce 
of  this  add  a  pound  of  wheat  floor,  and  as  moch  leaven 
as  is  sufficient  for  the  quantity  intended.     After  this 
has.  been  properly  mixed  and  wrought,  it  should  be 
made  infit  smal^  cakes,  and  baked  in  the  same  manner 
as  common  cakes  of  the  same  size  \  then  cut  them  into 
small  parts,  andMJ|^  them  again,  that  they  may  be  as 
dry  and  hard  as  btf^ut  y  which  being  powdered  and  sift- 
ed, is  to  be  kept  tor  use.^   This  is  prodigiously  hot  and 
acrimouiolls,  setting  the  mouth  as  it  were  on  fire.     It 
is  by  some  recommended  as  a  medicine  for  flatulencies  ; 
but  it  is  greatly  to  be  doubted  whetlier  all  those  hot 
irritating  medicines  gre  ^not  productive  of  more  harm 
than  good,  in  this  colntry  at  least.    If  the  ripe  pods  of 
capsicum  il)|lbrown  into  the  fire,  they  will  raise  strong, 
and  noisome  vapours,  which  occasion  vehement  sneez»» 
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Cftiwicttn  iagf  cooghiogy  and  often  vomitingy  io  ihotB  wiio'ftre  near 
D  the  plece^  or  in  the  room  where  they  are  burnt.  Sone 
^^^'*'  .  perBOnB  hart  mixed  the  powder  of  the  pods  with  snoffy 
to  give  to  others  for  divenioa  :  but  where  it  is  in  qoan- 
titjy  there  may  be  danger  in  naing  it  j  for  it  will  occa* 
aion  such  violent  fits  of  sneezing,  as  may  break  the 
blood-vessels  of  the  head. 

CAFSQUARESy  strong  plates  of  iron  which  come 
over  the  trunnions  of  a  gun,  and  keep  it  in  the  car* 
nage.  They  are  fastened  by  a  hinge  to  the  prize- 
plate,  that  they  may  lift  up  and  down,  and  form  a 
part  of  an  arch  in  the  middle  to  receive  a  third  part  of 
the  thickness  of  the  trunnions :  for  two-thirds  are  let 
into  the  carriage,  and  the  other  end  is  fastened  by  two 
iron  wedges  called  the  Jire/ocks  and  keys* 

CAPSTAN^  or  Capstsrh,  a  strong  maasy  column 
of  timber,  formed  like  a  truncated  cone,  and  having 
its  upper  extremity  pierced  with  a  number  of  holee  to 
receive  the  bars  or  levers.  It  is  let  perpendicularly 
down  through  the  decks  of  a  ship  \  and  is  fixed  in  snch 
a  manner,  that  the  men,  by  turning  it  horizontally 
with  their  bars,  may  perform  any  work  which  requires 
any  extraordinary  effort. 

A  capstern  is  composed  of  several  parts,  where  A  is 
the  barrel,  b  the  whelps,  e  the  drumhead,  and  d  the 
spindle.  The  whelps  rise  out  from  the  main  body  of 
the  capstern  like  buttresses,  to  enlarge  the  sweep,  so 
that  a  greater  quantity  of  cable,  or  whatever  rope  en* 
circles  the  barrel,  may  be  wound  about  it  at  oOe  turn, 
without  adding  much  to  the  weight  of  the  capstern. 
The  whelps  reach  downwards  from  the  lower  part  of 
the  drumhead  to  the  deck.  The  drumhead  is  a  broad 
cylindrical  piece  of  wtiod  resembling  a  millstone,  and 
fixed  immediately  above  the  barrel  and  whelps.  On 
the  outside  of  this  piece  are  cut  a  number  of  square 
h^les  parallel  to  the  deck,  to  receive  the  bars.  The 
spindle  or  pivot  J,  which  is  shod  with  iron^  is  the  axis 
or  foot  upon  which  the  capstern  rests,  and  turns  round 
in  the  saucer,  which  is  a  sort  of  iron  socket  let  into  a 
wooden  stock  or  standard  called  the  step^  reating  upon 
and  bolted  to  the  beams. 

Besides  the  different  parts  of  the  capstern  above  ex- 
plained, it  is  foraisfaed  with  several  appurtenances,  as 
the  barSf  iht.psns^  the  pawis^  the  twifie%  and  the  $(m^ 
rer,  already  described.  The  bars  are  long  pieces  of 
wood,  or  arms,  thrust  into  a  number  of  square  holes  in 
the  drumhead  all  round,  io  which'  they  are  the  radii 
of  a  circle,  or  the  spokes  in  the  nave  of  a  wheel.  They 
am  used  to  heave  the  capstern  round,  which  is  done  by 
the  men  setting  their  breasts  against  them,  and  vradking 
about,  like  the  machinery  of  a  horse  mill,  till  the  ope* 
ration  is  finislied.*^The  pins  «,  are  little  bolts  of  iron 
thrust  perpendicularly  throu^  the  holes  of  the  drum- 
head, and  through  a  corresponding  hole  in  the  end  of 
the  bar,  made  to  receive  the  pins  when  the  bars  are 
fixed.  They  are  used  to  confine  the  bars,  and  to  pre- 
vent them  from  working  out  as  the  men  heave,  or  when 
the  ship  lahonrs.  Every  pin  is  fastened  to  the  drum- 
head with  a  small  iron  chain  \  and  that  the  bars  may 
exactly  fit  their  reepective  holes,  they  are  all  nomhered. 
The  pawls^  No.  i.  are  eitoated  on  each  side  the  cap- 
stem,  being  two  short  bars  of  iron,  bolted  at  one  end 
through  the  deck  to  the  beams  close  to  the  lower  part 
of  the  whelps  \  the  other  end,  which  occasionally  turns 
^^ond  on  the  deckt  hoing  placed  ia  the  iatertals  of  the 
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whelps,  as  the  capstern  turns  roand«  prevents  it  from  e«psiM, 
recoUing  or  turning  back  by  any  sudden  jerk  of  the  Gaptvie. 
cable,  as  the  ship  rises  on  the  sea,  wfatcb  might  greatly 
endanger  the  men  who  heave.  There  are  also  hanging 
pawls  gg^  No.  3.  used  for  the  same  pnrposes,  readung 
from  the  deck  above  to  the  drumhead  immediately 
bdow  it.  The  swifter  is  a  rope  passed  honzontally 
through  holes  in  the  outer  end  of  the  bars,  and  drawn 
very  tight ;  the  intent  of  this  is  to  keep  the  men  steady 
as  they  walk  round  when  the  ship  rocks,  and  to  give 
room  for  a  greater  number  to  assist  by  pulling  npon  the 
swifter  itselt. 

The  most  freqnent  nse  of  the  et^tem  is  to  heave  io 
the  cable,  and  thereby  remove  the  ship  or  draw  up  the 
anchor.  It  is  also  used  to  wind  op  any  weighty  body, 
as  the  masts,  artillery,  &c.  In  merchant  ships  it  is 
likewise  frequently  employed  to  discharge  or  Cake  in 
the  cargo,  particularly  when  consisting  of  weighty  ma- 
terials that  require  a  great  ezertioa  of  mechanical 
powers  to  be  removed. 

There  are  commonly  two  capsterns  in  a  man  of  war, 
the  main  and  the  gear  capstern }  the  former  of  which 
has  two  drumheads,  and  may  be  called  a  double  one. 
This  is  represented  in  No.  3.  The  latter  is  represent- 
ed in  No.  2. 

Formerly  the  bars  of  the  capstern  went  entirely 
through  the  head  of  it,  and  consequently  were  more 
than  double  the  length  of  the  present  ones  \  the  hoks^ 
were  therefore  formed  at  different  heights,  as  repre- 
sented in  No.  I.  But  this  machine  had  several  incon- 
veniences, and  has  long  been  entirely  disused  in  the 
navy.  Some  of  these  sort  of  capsterns,  however,  are 
still  retained  in  merchant  ships,  and  are  usually  deno- 
minated crabs.  The  situation  of  the  bars  in  a  crab,  aa 
ready  for  heaving,  is  represented  in  No.  4. 

To  rig  the  Capstern^  is  to  fix  the  bars  in  their  re- 
spective holes,  and  thrust  in  the  pins,  in  order  to  con- 
fine them.— -iSfirgff  the  Capstkmk^  is  the  order  to  slack- 
en the  rope  heaved  round  upon  it,  of  which  there  are 
generally  two  turns  and  a  half  about  the  barrel  at  onoe, 
and  sometimes  three  tumSd*»To  heave  the  CamtbbKj 
is  to  go  round  with  it  heaving  on  the  bars,  and  draw- 
ing in  any  rope  of  which  the  purchase  is  created.— -2b 
eome^up  the  Cafbtsbn^  is  to  let  go  the  rope  upon  which 
they  had  been  hearing.— To  Paui/  the  CAfSTEMir^  is  to 
fix  the  pawls  to  prevent  it  from  reooiling  doring  any 
pause  of  heaving. 

CAPSULE,  m  a  general  sense,  denotes  a  receptacle 
or  cover  in  form  of  a  bag. 

Capsule,  among  botanists,  a  dr^  hollow  seed-rmel 
or  pericarpiom,  that  cleaves  or  splits  to  some  detetai- 
nate  manner.    See  Pericahpium ,  Botaky  Indea^ 

This  species  of  seed-vessel  is  frequently  fleshy  and 
suooulent,  like  a  berry,  before  it  has  attained  msEtori- 
ty  \  but,  in  ripening,  becomes  dry,  and  often  ao  elastic 
as  to  dart  the  seeds  from  their  depaitmtnts  with  eon- 
aiderahle  velocity.  This  elasticity  is  remarkably  oon- 
spicuous  in  wood  sorvel  \  balsam,.  AnpaOem ;  ACrioan 
spirsea,  duMna  iJramiMa  ijuetMa  ;  rmdiia  ;  harhfm  t 
iathreea;  and  many  others^M^The  goneral  aptitude  or 
disposition  of  this  species  of  sced^esMl  to  oloave  or 
separate  for  the  purpose  of  diapersing  ita  seeds,  die- 
ti^nisbes  it  not  less  remarkaUv  thMi  its  textoi^  from 
the  polpT  or  sueoulent  fMis  or  the  apphiv  heny,  and 
chcyrykind.   This  opening  of  the  «0|Mkfhr^iMliaf g- 
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Cmpm\  *"ir  *^^  seedt  when  the  froit  is  ripe,  is  either  %t  the 
c«|iuia.  tepy  eft  in  meet  pleats ;  at  the  bottom,  as  in  triglo- 
'  ehsn ;  at  the  siile,  tfaroogh  a  pore  or  small  hole,  as  in 
eampanula  and  oicbis;  horizontally,  as  in  plantain, 
amarantboa,  and  attasallis;  or  longitudinally,  as  in 
eonTolvaliis.  All  frwt  that  is  jointed,  opens  at  everr 
one  of  the  joints,  each  of  which  contains  a  single  seea. 
CapsnleSi  in  splitting,  are  divided,  eitemally,  into  one 
or  more  pieces,  called  by  Linn«as  valves.  The  in- 
ternal divisions  of  the  capsules  are  called  rf/b,  hcuh* 
menttt :  these,  in  point  of  number,  are  exeeedingly  di- 
▼ersified  }  some  having  only  one  cell,  as  the  primrose ; 
and  others  many,  as  the  water  lily.  Hence  a  capsule 
is  termed  un&dcularf  bihcular^  triloculare  Sec.  accord- 
ing as  it  has  one,  two,  three,  &c.  cells  or  cavities. 

Capsulm  AtroitHdria^  called  also  gfanduke  renales^ 
and  renes  ntcceniuruitu    See  Anatomy  Indefc, 

CAPTAIN,  a  military  officer  whereof  there  are 
several  kinds,  according  to  their  commands. 

Captjin  of  a  TVoop  or  Company ^  an  inferior  officer 
who  commands  a  troop  of  horse  or  a  company  of  foot, 
mder  m  colonel.  The  duty  of  this  officer  is  to  be 
careful  to  keep  his  company  full  of  able-bodied  sol- 
dieie  ;  to  visit  their  tents  and  lodgings,  to  see  what  is 
wanting ;  to  pa^  them  well  \  to  cause  them  keen  them- 
selves neat  and  clean  in  their  clothes,  and  their  arms 
briflht.  He  has  power  in  his  own  company  of  making 
aeneants,  corporals,  and  lanspesades. 

In  the  horse  and  foot  guards,  the  captains  have  the 
rank  ef  colonels. 

CAFTAiV'Gengralf  be  who  commands  in  chief. 

CAFTAiV'Lieutenanty  he  who,  with  the  rank  of  cap- 
tain, bnt  the  pay  of  lieutenant,  commands  a  troop  or 
company  in  the  name  and  place  of  some  other  person 
who  is  dispensed  with,  on  acconnt  of  his  quality,  from 
performing  the  functions  of  his  post. 

Thus  the  colonel  being  usually  captain  of  the  first 
company  of  his  regiment,  that  company  is  commanded 
by  his  deputy  under  the  title  of  Captatn-LieuUnanU 

80  in  England,  as  well  as  in  France,  the  king, 
queen,  dauphin,  princes,  &c.  have  usually  the  title  of 
captain  of  the  guards,  gens  (Parmes^  &c.  the  real  du- 
ty of  which  offices  is  performed  by  captain-lieute- 
nants. 

CAPTAnr  R^ormed^  one  who,  upon  the  reduction  of 
the  forces,  has  his  commission  and  company  suppressed  \ 
yet  is  continued  captain,  either  as  second  to  another,  or 
without  any  post  or  command  at  all. 

Captaiv  of  a  Ship  of  War^  the  officer  who  com- 
mands a  ship  of  the  line  of  battle,  or  a  frigate  carry- 
ing ao  or  more  cannon.  The  charge  of  a  captain  in 
his  majesty^s  navy  is  very  comprehensive,  in  as  much 
as  he  is  not  only  answerable  for  any  bad  conduct  in 
the  military  government,  navigation,  and  equipment 
of  the  ship  he  commands,' but  also  for  any  neglect  of 
doty  or  ill  management  in  his  inferior  officers,  whose 
several  charges  he  is  appointed  to  superintend  and  re- 
gulate. 

On  his  first  receiving  information  of  the  condition 
and  quality  of  the  ship  be  is  appointed  to  command^ 
he  must  attend  her  constantly,  and  hasten  the  necessary 
preparations  to  fit  her  for  sea.  So  strict,  iodeed,  are 
the  injunctions  laid  on  him  by  the  lord  high  admiraL 
Of  oommissiotters  of  the  admiralty,  that  be  is  forbid 
to  lie  out  of  his  ship,  from  his  arrival  on  boari  to 
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the  dav  of  hts  discharge,  unless  by  particular  leate  Ctaptain. 
from  the  admiralty  or  from  his  commander  in  chief.  ^  '  v  '■' 
He  is  enjoined  to  show  a  laudable  example  of  honour 
and  virtue  to  the  officers  and  men ;  and  to  discounte- 
nance all  dissolute,  immoral,  and  disorderly  practices, 
and  such  as  are  contrary  to  the  rules  of  subordination 
and  discipline ;  as  well  as  to  correct  those  who  are 
goiity  of  such  oflfences  as  are  punishable  according  to 
the  usage  of  the  sea.  He  is  ordered  particularly  to 
survey  all  the  military  stores  which  are  sent  on  board, 
and  to  return  whatever  is  deemed  unfit  for  service. 
His  diligence  and  application  are  required  to  procure 
his  complement  of  men ;  observing  carefully  to  enter 
only  such  as  are  lit  for  the  necessary  duty,  that  the  go- 
vernment may  not  be  put  to  unnecessary  expence. 
When  his  ship  is  fully  manned,  he  is  expected  to  keep 
the  established  number  of  men  complete,  and  superin- 
tend the  muster  himself,  if  there  is  no  clerk  of  the  check 
at  the  port.  When  his  ship  is  employed  on  a  cruising 
station,  he  b  expected  to  keep  the  sea  the  whole  lenffth. 
of  time  previously  appointed  \  but  if  he  is  compelled 
by  some  unexpected  accident  to  return  to  port  sooner 
than  the  time  limited,  he  ought  to  be  verv  cautious  in 
the  choice  of  a  good  situation  for  anchoring,  ordering 
the  master  or  other  careful  officers  to  sound  and  disco- 
ver the  depths  of  water  and  dangers  of  the  coast.  Pre- 
vious to  any  possibility  of  an  engagement  with  the 
enemy,  he  is  to  quarter  the  officers  and  men  to  the  ne- 
cessary stations  according  to  their  office  and  abilities, 
and  to  exercise  them  in  the  management  of  the  artil- 
lery, that  they  may  be  more  expert  in  time  of  battle. 
His  station  in  the  time  of  an  engagement  is  on  the 
quarter-deck  \  at  which  time  he  is  expected  to  take  all 
opportunities  of  annoying  bis  enemy,  and  improving 
every  advantage  over  him ;  to  exhibit  an  example  of 
ceuraffe  and  fortitude  to  his  officers  and  crew  \  and  to 
place  nis  ship  opposite  to  his  adversary  in  such  a  posi- 
tion as  that  every  cannon  shall  do  effectual  execution. .. 
At  the  time  of  bis  arrival  in  port,  after  his  return 
from  abroad,  he  is  to  assemble  his  officers,  and  draw 
up  a  detail  of  the  observations  that  have  been  made 
during  the  voyage,  of  the  qualities  of  the  ship  as  to  . 
her  trim,  ballast,  stowage,  manner  of  sailing,  for  the 
information  and  direction  of  those  who  may  succeed 
him  in  the  command }  and  this  account  is  to  be  signed 
by  himself  and  officers,  and  to  be  returned  to  the  resi- 
dent commissioner  of  the  navy  at  the  port  where  the 
ship  is  discharged. 

Captaiv  of  a  Merchant-s/iipe  he  who  has  the  direc- 
tion of  the  ship,  her  crew,  and  lading,  &c.  In  small 
ships  and  short  voyages,  he  is  more  ordinarily  called  the 
master.  In  the  Mediterranean,  he  is  called  the  pa* 
Irewn.— The  proprietor  of  the  vessel  appoints  the  cap-  . 
tain  or  master ;  and  he  b  to  form  the  crew,  and  choose 
and  hire  the  pilots,  mates,  and  seamen  }  though,  when 
the  proprietor  and  master  reside  00  the  same  spot,  they 
generally  act  in  concert  together. 

Captaut  Bashaw^  or  Capondan  Bashaw^  in  the  po-. 
lity  of  the  Turks,  signifies  the  Turkish  high  admiral. 
He  possesses  the  third  office  of  the  empire,  and  is  in- 
vested with  the  same  power  at  sea  that  the  vizier  has 
on  shore.  Soliman  IL  instituted  this  office  in  fisvoor 
of  the  famous  Barbarossa,  with  absolute  authority  over 
the  officers  of  the  marine  and  arsenal,  whom  he  may  , 
ptmishy  cashier,  or  pot  to  death,  as  soon  as  he  is  with- 
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Cftpiain  out  tbe  Dardanelles.  He  commands  in  chief  in  all  the 
I  ,  maritime  countries,  cities,  castles,  &c. ;  and,  at  Con- 
CaptiTity.  stantinople,  is  the  first  magistrate  of  police,  in  tbe  vil- 
laffes  on  the  side  of  the  Forte,  and  the  canal  of  the 
Black  sea.  The  mark  of  bis  authority  is  a  lar^e  In- 
dian cane,  which  he  carries  in  his  hand,  both  in  the 
arsenal  and  with  the  army. — ^The  captain  bashaw  en- 
joys two  sorts  of  revenues  ^  tlie  one  fixed,  the  other 
casual.  The  first  arises  from  a  capitation  of  the  islands 
in  the  Archipelago,  and  certain  governments  in  Nato- 
lia  and  Galipoll.  The  latter  consists  in  the  pay  of  the 
men  who  die  during  a  campaign ;  in  a  fifth  of  all  prizes 
made  by  the  begs  j  in  the  profits  accruing  from  the  la- 
bour of  the  slaves,  whom  he  hires  as  rowers  to  the  grand 
signior ;  and  in  the  contributions  he  exacts  in  all  places 
where  he  passes. 

CAPTION,  in  Scots  Law^  a  writ  issuing  under 
bis  majesty*8  signet,  in  his  majesty's  name,  obtained  at 
tbe  instance  of  a  creditor  in  a  civil  debt,  commanding 
messengers  at  arras  and  other  officers  of  the  law  to  ap- 
prehend and  imprison  the  person  of  the  debtor  antil  he 
pay  the  debt.— It  is  also  tbe  name  of  a  writ  issued  by 
tbe  court  of  session  against  tbe  agents  of  the  court,  to 
return  papers  belonging  to  processes  or  law  suits,  or- 
otherwise  to  go  to  prison. 

CAPTIVE,  a  slave,  or  a  person  taken  from  the 
enemy. 

Formerly  captives  in  war  became  tbe  slaves  of  those 
who  took  them ;  and  though  slavery,  such  as  obtain- 
ed among  the  ancients,  is  now  abolished,  some  sha- 
dow of  it  still  remains  in  respect  of  prisoners  of  war, 
who  are  accounted  the  property  of  their  captors,  and 
have  no  right  to  liberty  but  by  concession  from  them. 
—Tbe  Romans  nsed  their  captivei  with  great  severi* 
ty^  their  necks  were  exposed  to  the  soldiers  to  be 
trampled  on,  and  their  persons  afterwards  sold  by  pub- 
lic auction.  Captives  were  frequently  burnt  in  tbe  fa- 
neral  piles  of  the  ancient  warriors,  as  a  sacrifice  to  tbe 
infernal  gods.  Those  of  royal  or  noble  blood  had  their 
heads  shaven,  and  their  hair  sent  to  Rome  to  serve  as 
decorations  for  female  toys,  &C.  They  were  led  in 
triumph  loaded  with  chains  through  Rome,  in  the  em- 
peror's train,  at  least  as  far  as  the  foot  of  the  Capito- 
line  mount,  for  they  were  not  permitted  to  ascend  the 
sacred  hill,  but  carried  thence  to  prison.  Those  of 
the  prime  quality  were  honoured  with  golden  chains 
on  deir  hands  and  feet,  and  golden  collars  on  their 
necks.  If  they  made  their  escape,  or  killed  them- 
selves^ to  avoid  the  ignominy  of  being  carried  in  tri- 
umph, their  images  or  effigies  were  frequently  carried 
in  their  place. 

CAPTIVITY,  in  a  general  sense,  the  state  or  con- 
dition of  a  captive. 

Caftivitt,  in  sacred  history,  a  punishment  which 
God  inflicted  upon  his  people  tor  their  vices  and  infi- 
delities. Tbe  first  of  these  captivities  is  that  of  Egypt, 
from  which  Aioses  delivered  them }  after  which,  are 
reckoned  six  during  the  government  of  tbe  judges ;  but 
the  greatest  and  roost  remarkable  were  those  of  Judah 
and  Israel,  which  happened  under  the  kings  of  each  of 
these  kingdoms.  It  is  generally  believed,  that  tbe  ten 
tribes  of  Israel  never  came  back  again  after  their  dis- 
persion \  and  Josepbus  and  St  Jerome  are  of  this  opi- 
nion :  nevertheless^  when  we  examine  the  writings  of 
the  prophets,  we  find  the  return  of  Israel  from  capti- 
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vity  pointed  ont  in  a  manner  almost  as  clear  as  that  ef  CapUtity 
the  tribes  of  Benjamin  and  Judah:  see  Hos^a,  i.  xo.  XI. 
Amos,  ix.  14.  The  captivities  of  Judah  are  generally 
reckoned  four  j  the  fourth  and  last  of  which  fell  in  the 
year  of  the  world  3416,  «nder  Zedekiah  y  and  from 
tbis  period  begins  the  70  years  captivity  foretold  by 
Jeremiah. 

Since  the  destruction  of  the  temple  by  the  Romans, 
the  Hebrews  boast  that  they  have  always  bad  their 
heads,  or  particu^ir  princes,  whom  they  call  princes  of 
the  captivity^  in  the  east  and  west.  The  princes  of  tbe 
captivity  in  the  east  governed  tbe  Jews  that  dwelt  in 
Babylon,  Assyria,  and  Persia  \  and  tbe  princes  of  the 
captivity  in  the  west  governed  those  who  dwelt  in  Ju- 
daea, Egypt,  Italy,  j&nd  in  other  parts  of  the  Roman 
empire.  He  who  resided  in  Judaea  commonly  took  up 
bis  abode  at  Tiberias,  and  assumed  the  name  of  Ros- 
cfiobboth  **  head  of  the  fathers  or  patriardis."  He 
presided  in  assemblies,  decided  in  cases  of  conscience, 
levied  taxes  for  the  expences  of  his  visits,  and  bad  offi- 
cers under  him  who  were  dispatched  through  the  pro- 
vinces for  the  execution  of  bis  orders.  As  to  the  prin- 
ces of  the  captivity  of  Babylon,  or  the  east,  we  know 
neither  the  original  nor  succession  of  them.  It  only 
appears  that  they  were  not  in  being  before  the  end  of 
the  second  century. 

CAPTURE,  a  prize,  or  prey ;  particularly  that  of 
a  ship  taken  at  sea.  Captures  made  at  sea  were  for- 
merly held  to  be  the  property  of  the  captors  after  a 
possession  of  twenty-fonr  hours  j  but  tbe  modern  au- 
thorities require,  that  before  the  property  can  be 
changed,  the  foods  must  have  been  brought  into  port, 
and  have  continued  a  night  intra  prttsidia^  in  a  place 
of  safe  custody,  so  that  all  hope  of  recovering  them 
was  lost. 

Capture  also  denotes  an  arrest  or  seizure  of  a  cri- 
minal, debtor,  &c.  at  land. 

CAPUA,  in  Ancient  Geography^  a  very  ancient  city 
of  Italy,  in  Campania,  and  capital  of  that  district.  It 
is  famous  for  the  abode  of  Hannibal  tbe  Carthaginian 
general  after  the  battle  of  Cannse,  and  where  Livy  ac- 
cuses him,  but  unjustly,  of  havings  enervated  himself 
with  pleasures  *.  It  still  retains  the  name,  and  is  the  •  Stt  Car. 
see  of  an  archbishop.  It  is  seated  on  the  river  VohuT'thagc. 
no,  in  £.  Long.  15.  5.  N.  Lat.  41.  7.  The  history 
of  Capua  is  thus  shortly  deduced  by  Mr  Swinburne. 
^  It  was  a  settlement  of  the  Osci  long  before  the 
foundation  of  Rome.  As  the  amazing  fertility  of  the 
land  and  a  lucrative  commerce  poured  immense  wealth 
upon  its  inhabitants,  it  became  one  of  the  roost  exten- 
sive and  magnificent  cities  in  the  world.  With  riches 
excessive  luxury  crept  in,  and  tbe  Capuans  grew'  inso- 
lent \  but  by  their  effeminacy  they  soon  lost  the  power 
of  repelling  those  neighbouring  nations  which  their 
insolence  bad  exasperated.  For  this  reason  Capua  was 
continually  exposed  to  the  necessity  of  calling  in  fo- 
reign aid,  and  endangering  its  safety  by  the  uncom- 
mon temptations  it  offered  to  needy  auxiliaries.  The 
Roman  soldiers  sent  to  defend  Capua  were  on  the  point 
of  making  it  their  prey,  and  often  the  voice  of  the 
Roman  people  was  loud  for  a  removal  from  the  barren 
unwholesome  banks  of  the  Tiber  to  tbe  garden  of 
Italy,  near  those  of  the  Voltumo.  Through  well- 
founded  jealousy  of  the  ambition  of  Rome,  or,  as  Livy 
and  other  partial  writers  term  it,  natural  inconstancy, 
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Gi^M,     tlie  Capafttw  wirml^  espoused  the  qaenrel  of  Carthage : 
eap^ififc  Haonibal  made  Capoa  bis  moter  quarters  after  the 
eampatgii  of  Caonse  ^  and  there,  if  we  are  to  believe 
historians,  his  rough  and   hitherto  inTincible  soldier^ 
were  enervated  by  pleasure  and  indolence. 

**  When  through  a  fsulore  of  supplies  from  Carthage 
Hannibal  was  under  a  necessity  of  remaining  in  Brot- 
tiom,  and  leaving  the  Capoans  to  defend  themselves, 
this  city,  which  bad  been  long  invested,  was  sorren* 
dered  at  discretion  to  the  consuls  Appius  Claudius  and 
Q.  FaWius  Flaccus.  The  senators  were  pot  to  death, 
the  nobles  imprisoned  for  life,  and  all  the  citizens  sold 
and  dispersed,  Vibids,  the  chief  of  HannibaPs  friends, 
avoicled  this  ignominious  fate,  and  escaped  from  the 
cruel  vengeance  of  the  Romans,  by  a  voluntary  death. 
«— Wlien  the  mob  insisted  upon  the  gates  being  thrown 
open  to  the  enemy,  Vibios  assembled  bis  steady  asso- 
ciates, and  sat  down  with  them  to  a  superb  banquet, 
after  which  each  of  the  guests  swallowed  a  poisonous 
dranght,  and  expired  in  full  possession  of  their  free- 
dom.    The  buildings  were  spared  by  the  victor  j  and 


Capua  was  left  to  be  merely  a  harbour  for  the  husband-    JUiabus  aliunde  satufactis^ 


was  advertised  several  times  from  heaven,  to  prattise  CapnchDis 
the  rule  of  St  Francis  to  the  letter.    Upon  this  he  made        I 
application  to  Pope  Clement  in  1525  j  who  gave  him  y*?*^*^****^ 
permission  to  retire  into  a  solitude,  with  as  many  others  '        ~ 
as  chose  to  embrace  the  strict  observance.     In  1528, 
they  obtained  the  pope*s  boll.      In    1529,  the  order 
was  brought  into  complete  form  :  Matthew  was  elect- 
ed general,  and  the  chapter  made  constitutions.     In 
1543,  the  rieht  of  preaching  was  taken  from  the  Ca- 
puchins by  the  pope :  but  in  1545  it  was  restored  to 
them  again  with  honour.     In  1578,  there  were  already 
17  general  chapters  in  the  order  of  Capuchins. 

CAPUT,  the  head.     See  Head. 

Caput  baronuB^  the  head  of  the  barony,  in  ancient 
customs,  denotes  the  ancient  or  chief  seat  or  castle  of  a 
nobleman,  where  he  made  his  usual  residence,  and  held 
his  court  \  sometimes  also  called  ct^t  honoris^  or  the 
head  of  the  honour.  The  caput  baronise  could  not  be 
settled  in  dowry  \  nor  could  it  be  divided  among  the 
daughters,  in  case  there  was  no  son  to  inherit;  but 
was  to  descend  entire  to  the  eldest  daughter,  cmteris 


men  of  the  plain,  a  warehouse  for  goods,  and  a  gra- 
nary for  com ;  but  so  advantageous  a  situation  could 
not  long  be  neglected  \  colonies  were  sent  to  inhabit  it, 
and  in  process  of  time  it  regained  a  degree  of  import- 
ance- 

**  Genseric  the  Vandal  was  more  cruel  than  the  Bo- 
man  conquerors  had  been  ;  for  he  massacred  the  inha« 
bitants,  and  burnt  the  town  to  the  ground.  Narses 
Irebuilt  it  \  but  in  841  it  was  totally  destroyed  by  an 
army  of  Saracens,  and  the  inhabitants  driven  into  the 
mountains.  Some  time  after  the  retreat  of  these  sa- 
vage invaders,  the  Lombards  ventured  down  again 
into  the  plain  \  but  not  deeming  their  force  adequate  to 
the  defence  of  so  large  a  circuit  as  the  old  city,  they 
built  themselves  a  smaller  one  on  the  river,  and  called 
it  Capva.— -They  chose  the  site  of  Casilinum,  famous 
in  the  second  Punic  war,  for  the  resistance  made  by  its 
garrison  against  Hannibal.  Since  the  foundation  of 
the  new  city.  Old  Capua  hasrftmained  in  ruins. 

^  In  856,  Landnlph  formed  here  an  independent 
earldom  dismembered  from  the  duchy  of  Benevento, 
and  in  the  course  of  a  few  generations  Capua  acquired 
the  title  of  a  principality.  In  the  nth  century,  the 
Normans  of  Aversa  expelled  the  Lombard  race  of 
princes,  and  Bicliard  their  chief  became  prince  of  Ca- 
pua \  the  grandson  of  Tancred  of  Hauteville  drove  out 
the  descendants  of  Bichard,  and  united  this  state  to  the 
rest  of  bis  possessions. 

**  Capua  is  at  present  a  neat  little  city,  fortified  ac- 
cording to  the  rules  of  modem  art,  and  may  be  consi* 
dered  as  the  key  of  the  kingdom  \  though  far  removed 
from  the  frontier,  it  is  the  only  fortification  that  really 
covers  the  approach  to  Naples.'^ 

CAPUCHINS,  religions  of  the  order  of  St  Francis 
in  Its  strictest  observance ;  deriving  their  name  from 
esfuoe^  or  cajmchon^  a  stoff  cap,  or  cowl,  wherewith 
they  cover  tlieir  heads.  They  are  clothed  with  brown 
or  gray  $  always  barefooted ;  and  never  to  go  in  a 
coach,  nor  ever  shave  their  beard.-^The  Capuchins 
are  a  reform  made  from  the  order  of  Minors,  com- 
monly called  CordeiterSf  set  on  foot  in  the  16th  ccn* 
tury  by  Matthew  Baschi,  a  religions  observant  of  the 
monastery  of  Montefiaseona }  who,  being  at  Borne, 
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Cjfut  Gaih'nagwiSf  in  Anatomy^  is  a  kind  of  sep- 
tum, or  spongy  border,  at  the  extremities  or  apertures 
of  each  of  the  vesicuia  seminaies;  serving  to  prevent 
the  seed  coming  from  one  side,  from  rushing  upon,  and 
so  stopping,  the  discharge  of  the  other. 

Capvt  Lupinum,  Anciently  an  outlawed  felon  was 
said  to  have  caput  htpinwn^  and  might  be  knocked  on 
the  head  like  a  ux^^  by  any  one  that  should  meet 
him  \  because,  having  renounced  all  law,  he  was  to  be 
dealt  with  as  in  a  state  of  nature,  when  every  one  that 
should  find  him  might  slay  him;  yet  now,  to  avoid 
such  inhumanity,  it  is  holden  that  no  man  is  entitled 
to  kill  him  wantonly  and  wilfully ;  but  in  so  doing  he 
is  guilty  of  murder,  unless  it  is  done  in  the  endeavour 
to  apprehend  him. 

^  Caput  Mortuum^  a  Latin  name  given  to  fixed  and 
exhausted  residuums  remaining  in  retorts  after  distilla* 
tions.  As  these  residuums  are  very  different,  accord- 
ing to  the  substances  distilled,  and  the  degree  of  beat 
employed,  they  are  by  the  more  accurate  modern  che- 
mists particularly  specified  by  adding  a  term  denoting 
their  qualities  \  as  earthy  residuum^  charry  retiduum^ ' 
saltne  reMvum^  &c. 

CABABINE,  a  fire  arm  shorter  than  a  musket, 
carrying  a  ball  of  24  in  the  pound,  borne  by  the  light 
horse,  hanging  at  a  belt  over  the  left  shoulder.  The 
barrel  is  two  feet  and  a  half  long  \  and  is  Hometimes 
furrowed  spirally  within,  which  is  said  to  add  to  the 
range  of  the  piece. 

CABABINCEBS,  regiments  of  light  horse,  carry- 
ing longer  carabines  than  the  rest,  and  sometimes  used 
on  foot. 

CABABUS.    See  Ehtomologt  Ind^x. 

CABACALLA,  M.  Aktonikus  Bassiakus,  em- 
peror after  his  father  Severus  in  21 1,  put  the  physicians 
to  death  for  not  despatching  his  father,  as  he  would 
have  had  them.  He  killed  his  brother  Oeta  ;  and  pot 
Papiniatius  to  death,  because  he  would  not  defend  nor 
excuse  his  parricide*  In  ^hort,  it  is  said  that  20,oco 
persons  were  massacred  by  his  order.  He  married  Ju- 
lia, bis  father^s  widow.  Going  to  Alexandria,  he  slew 
the  inhabitants,  and  applied  to  the  magicians  and  astro- 
logers.   At  i«it,  going  from  Edessa  to  Mesopotaaria, 
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CftiwAlU   <Mie  of  his  captftins  iUw  bin,  hf  -otAer  of  Bf  acf  imis^  wbo 

■        sooooede^  liiai.    He  Uti  ofter  be  bod  reigned  eomo- 
Cerwcci.    ^jj^j  ||,„j^  ij^^u  gjjj  y^ars, 

CaracallA)  IB  antiffiUy,  a  long  garment,  having 
a  sort  of  capuehiDy  or  hood  a-top^  and  reaching  to  the 
heels ;  wora  equaily  among  the  Romans  by  the  mea 
and  the  women,  in  the  eity  and  the  oamp.  Spartian 
and  Xiphiliiia  represent  the  emperor  Caracalla  as  the 
inventor  of  this  gamenti  and  henee  su|»pDse  the  appel* 
Itftion  Caraeaiia  was  first  given  him.  Others,  with 
more  probability,  make  the  caraeaUa  originally  a  Gal- 
]ic  habit,  and  only  brought  to  Rome  by  the  emperor 
above  mentioned,  who  first  enjoined  the  soldiery  to 
wear  it.  The  people  call  it  ont^ninian^  from  the  same 
prince,  who  had  borrowed  the  name  of  Anton^os.  The 
caracalla  was  a  sort  of  cassock,  or  surtoot.  Salmasios, 
Scaliger,  and  after  tliem  Da  Cange,  even  take  the  name 
cosaque  to  have  been  formed  from  that  of  caraque^  for 
caracalla^  This  is  certain  from  St  Jerome,  that  the 
earacaUa,  with  a  retrenchment  of  the  capuchin,  became 
an  ecclesiastical  garment.  It  is  described  as  made  of 
several  pieces  cut  and  sewed  together,  and.  hanging  down 
to  the  feet ;  but  it  is  more  than  probable  there  were 
some  made  shorter,  espeeially  out  of  Rome,  otherwise  we 
do  not  see  how  it  could  have  fittecf  the  soldiers  purposes. 

CARACCAS,  a  district  of  Terra  Firma  in  South 
America,  belongingr  to  the  Spaniards.  The  coast  i# 
rocky  and  mountainous,  interspersed  with  small  fertile 
valleys  \  subjected  at  certain  seasons  of  the  3rear  to  dry 
north-west  winds,  but  blessed  in  general  with  a  clear 
air  and  whotesome  climate.  A  very  great  illicit  trade 
is  carried  on  by  the  English  and  Dutch  with  this  pro- 
vince, notwithstanding  all  the  vigilance  of  the  Spa- 
niards, who  have  scouts  perpetually  employed,  and 
breastworks  raised  in  all  the  valleys.  A  vast  number 
of  cacao  trees  are  cultivated  in  this  province  ^  and  it  is 
reckoned  that  the  crop  of  cacao  produced  here  amounts 
to  more  than  100,000  fanegas  of  1 10  pounds  each.  The 
country  of  Santa  Fe  consumes  20,000  \  Mexico  a  little 
more  \  the  Canaries  a  small  cargo  \  and  Europe  from 
50  to  6o,ooo.  The  cultivation  of  the  plant  employs  10 
or  12,000  negroes.  Such  of  them  as  have  obtained 
their  liberty  have  built  a  little  town  called  Nirvo^  into 
which  they  will  not  admit  any  white  people.  The  chief 
town  is  likewise  ealled  CaraccaSf  and  is  situated  in  N. 
Lat.  10. 10.  It  stands  at  a  considerable  distance  from 
the  sea  \  contains  34,000  inhabitants,  and  is  extremely 
difficult  of  access,  by  reason  of  the  steep  and  craggy 
bills  over  which  an  enemy  must  take  his  route.  The 
commerce  of  this  town,  to  which  the  bay  of  Goatra  at 
two  leagues  distance  serves  for  a  harbour,  was  for  a 
long  time  open  to  all  the  subjects  of  the  Spanish  mo- 
narchy, and  is  still  so  to  the  Americans  ^  but  the  Euro- 
peans are  not  so  well  treated.  The  Caraccas  contain 
altogether,  according  to  Depons,  728,000  inhabitants, 
of  whom*  the  whi tea  form  two-tenths,  the  slaves  three- 
tetiths,  the  descendants  of  freedmen  foor,  and  the  Indi- 
a^ns  the  remainder*  An  insurrection  began  in  this  coun- 
try in  1810,  which  it  is  probable  will  end  in  its  sepa- 
ration from  Old  Spain.    See  Caraccas,  Supplement. 

CARAGCI,  Lewis,  Augustine,  and  Hakkibai^ 
thr^e  celebrated  paiiitera  of  th^  Lombard  school,  all  of 
BolbgiNW  Leuw  was  bovn  in  1555  \  a«d  was  cousia- 
^rmairto  Augoitineiind  Hannibal,  who  were  brstfaers, 
thossoDi'of  ttiiilo]^  who  wo*  yet  earefoi  to  give. them 
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a  liberal  edute«iion.  They  were  both  disoipfet  of  cameei. 
their  consin  Lewis.  AOgusCine  gilioed  a  knowledgo  of 
matJieOiatics^  natural  philosc^ihy,  mnatCy  poetry,  and 
■tost  of  the  liberal  arts  ;  but,  though  painting  was  hM 
principal  pursuit,  he  learned  the  art  of  Ongraviag  fMm 
Corttdios  Cort,  and  surpassed  aU  the  masters  of  bis 
time.  Hannibal,  again,  never  devialed  from  bis  peaeil. 
•^These  three  painters,  aA  leagth,  having  reaped  all 
the  advantages  they  eould  by  contemplation  and  prac* 
tice,  Airmed  a  plan  of  association,  continued  ahvaya 
together,  and  laid  the  foundation  of  that  celebrated 
school  which  has  ever  since  been  known  by  the  name  of 
CaracePs  Qcodemg,  Hitherto  all  the  yoang  students, 
who  had  a  view  of  becoming  masters,  resorted  to  b'e  in- 
strncted  in  the  rudiments  of  painting  \  and  here  the  Ca- 
racci  taught  freely,  and  without  reserve,  all  that  came. 
Lewises  charge  was  to  make  a  collection  of  antique 
statues  and  has  reliefs.  They  had  designs  of  the  best 
masters,  and  a  collection  of  curious  books  on  all  sub- 
jects relating  to  their  art  \  and  they  had  a  skilful  ana^ 
tomist  always  ready  to  teach  what  belonged  to  the 
knitting  and  motions  of  the  muBcles,  &c.  There  were 
often  disputations  in  the  academy  \  and  not  only  paint- 
ers, but  men  of  learned  professions,  proposed  questional 
which  were  always  decided  by  Le^ia.  Every  body  waa 
well  received  \  and  though  stated  boors  were  allotted  to 
treat  of  different  matters,  yet  improvements  might  ho 
made  at  all  liours  by  the  antiquities  and  the  designs 
which  were  to  be  seen. 

The  fame  of  the  Caracci  reaching  Rome,  the  eardi* 
nal  Famese  sent  for  Hannibal  thither^  to  paint  the  gal- 
lery of  his  palace.  Hannibal  was  the  more  willing  to 
go,  because  lie  bad  a  great  desire  to  see  RaphaePs  works, 
with  the  antique  statues  and  bass  reliefs.  The  gosto 
wliich  he  took  there  from  the  ancient  scolptnre,  made 
him  change  his  Bologntan  manner  for  one  more  learned 
but  less  natural  in  the  design  and  in  the  colouring.— 
Augustine  followed  Hannibal,  to  assist  him  in  his  oi^ 
derfaking  of  the  Famese  gallery  y  bnt  the  brothers'  not 
rightly  agreeing,  Famese  sent  Augustine  to  the  court 
of  the  duke  of  Parma,  where  he  died  in  the  year  160^ 
being  only  45  years  of  age.  His  most  celebrated  piece 
of  painting  is  that  of  the  Communion  'of  St  Jerome^  in 
Bologna. 

In  the  mean  while,  Hannibal  continned  working  in 
the  Farnese  gallery  at  Rome  y  and,  after  inconceivable 
pains  and  care,  finished  the  paintings  in  the  perfectioa 
in  which  they  are  now  to  be  seen.  He  hoped  that  the 
cardinal  would  have  rewarded  him  in  some  proportion 
to  the  excellence  of  his  work,  and  the  time  it  took  him 
up,  which  was  eight  years ;  bnt  he  was  disappointed. 
The  cardinal,  influenced  by  an  ignorant  Spaniard,  hi» 
domestic,  gave  him  but  a  little  above  20ol.  though  it 
is  certain  he  deserved  more  than  twice  as  many  thoo- 
sands.  When  the  money  was  brought  him,  he  was  so 
surprised  at  the  injustice  done  him,  that  be  could  not 
speak  a  word  to  the  person  who  brought  it.  This  con- 
firmed him  in  a  melancholy  to  which  his  temper  nato- 
raUy  inclined,  and  made  him  resolve  never  more  to  touch 
bis  pencil  \  which  resolution  he  had  undoubtedly  kept, 
if  his  necossitiea  had  not  compelled  him  to  break  it.  It 
is  aaid,  that  his  melancholy  gained  so  much  upon  him, 
Xhmi  at  certain  timea  it  deprived  him  of  the  use  of  kb 
stnsesw  it  did  not,  however,  pot  a  atop  to  his  amours  \ 
attd  his  debanches  at  Napleei  whither  he  had  retired  fin 
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tlifl  recovei7  •£  his  iimlth,  brought  a  diatemper  upon 
him  of  which  he  died  in  1609,  when  he  tvus  49  years 
of  a^  His  Veneration  for  Raphael  was  so  great,  that 
14  was  his  dealhbcd  request  Jto  be  buried  in  llie  same 
tomb  with  bim^  which  was  accordingly  done,  in  tb« 
Pantheon  or  Rotunda  at  Rome.  There  are  extant  se* 
weral  prints  of  the  blessed  Virgin,  and  some  other  sub- 
jeets«  etched  by  the  hand  of  this  incomparable  artist. 
He  is  said  to  have  been  a  friendly,  plain,  honest,  and 
opettohearted.  man ;  very  comranoicative  to  his  acho- 
Inns  and  so  extremely  kind  to  them,  that  he  generally 
kept  his  money  in  the  same  box  with  his  colours, 
where  they  might  bave  recourse  to  either  as  they  had 


While  Hannibal  Caracci  worked  at  Rome,  Lewis 
courted  from  all  parts  of  Lombardy,  especially  by 
tbe  clergy,  to  make  pictures  in  their  churches :  and  we 
Biay  judge  of  his  capacity  and  facility,  by  the  great 
nonber  of  pictures  be  made,  and  by  the  preference 
that  was  given  him  to  other  painteis.  In  the  midst 
of  these  employments  Hannibal  solicited  him  to  come 
mnd  assist  him  in  the  Famese  gallery^  and  so  ear- 
nestly, that  he  could  not  avoid  complying  with  hia 
veqnest.  He  went  to  Rome  ^  corrected  several  things 
in  that  gallery  ^  painted  a  figure  or  two  himself}  and 
then  returned  to  Bologna,  where  he  died  in  16 19, 
aged  6d. 

CARACOL,  in  the  manege,  the  half  turn  which  a 
borsenan  makes,  either  to  the  right  or  left.— In  the 
anoy,  the  horse  always  makes  a  caracol  after  each  dis-i 
charge,  in  order  to  pass  the  rear  of  the  sqnadroo* 

Caracci.,  in  ArchUecturt^  denotes  a  staircase  in  a 
belix  or  spiral  fisrni. 

CARACOLI,  4  kind  of  meUl  of  which  the  Carib^ 
hoes,  or  natives  of  the  Lesser  Antilles,  make  a  sort  of 
ornament  in  the  form  of  a  crescent,  which  they  also  call 
earffodSrU^This  metal  comea  from  the  main  land ;  and 
the  oommon  opinion  is,  that  it  is  a  compound  of  silver, 
copper,  and  gold,  something  like  the  Corinthian  brass 
nmong  the  ancients.  These  metals  are  so  perfectly 
mixed  and  inoorporated  together,  that  the  compound 
which  results  from  them,  it  is  said,  has  a  colour  that 
never  alters,  hosr  long  soever  it  remains  in  the  sea  or 
mder  ground.  It  is  somewhat  brittle  \  and  they  who 
work  at  it  are.  obliged  to  mix  a  lai^  proportion  of 
gold  with  it,  to  make  the  compound  more  toogh  and 
naUeahle. 

.  CABACT,  or  Carat,  the  name  of  that  weight 
srhioh  ozprasses  the  degree  ^f  fineness  that  gold  is  of. 
13ie  wwd  is  also  written  corrorl,  carrat^  karroct,  and 
kmrrat.  lis  origin  is  contested :  but  the  most  proba- 
ble opinion  is  that  of  Kennet,  who  derives  it  from 
fisrweto,  ■  a- term  which  anciently  denotrti  any  n  weight, 
and  oane  not  till  of  later  days  to  be  appropriated  to 
that  which  expresses  the  fineness  of  gold,  and  the  gra* 
vifty  of  dianonds. 

These  carats  am  not  real  determinate  vretghts,  bot 
only  imaginary.  The  whole  mass,  be  the  weight  what 
it  will,  is  conceived  to  be  divided  into^  24  carats  %  and 
na  mmtj  I4(h  parts  as  it  contains  of  pure  gold,  it  is 
caiiad  gold  of  m  many  oaraU^  or  jo  manf  carats  Jii»* 
Thus,  gold  of  18  carats  is  a  mixture,  of  which  18  parts 
•■a  pon  gold,  and  the  other  six  an  inferior  metal.  See. 
Tkia  ia  dm  rsmmenway  a£  raokontog  in  Boropo,  and 
0t  the  gold  mines  in  the  Spaaiak  WestXadieSybntwilb 
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some  variation  in  the  snbdiFision  of  th^  carat  $  timohg    Csnct 
us,  it  is  divided  into  tour  grains  ;  among  the  Germans,        I, 
into  12  parts }  and  by  the  French,  according  to-Mr.^*^'^" 
Helot,  intSo  32.     The  Chinese  reckon  by  a  different 
division  called  touches^  of  which  the  highest  number,  or 
that  whicb  denotes  pone  gold,  is  100  j  so  that  lOO 
touches  correspond  to  our  24  carats,  &c. 

Car  ACT  is  also  a  certain  weight  which  goldsmiths 
and  jewellers  use  wherewith  to  weigh  pceciona  stones  and 
pearls.— In  this  sense,  the  word  is  by  some  supposed  to 
be  derived  from  the  Greek  m^tmv,  a  fioit  which  the 
Latins  call  siliqua^  and  we  carob  hean  ;  each  of  whicb 
may  weigh  above  four  grains  of  wheat,  whence  the  La-* 
tin  siltqua  has  been  used  for  a  weight  of  four  grains. 
This  caract  weighs  four  grains,  bot  they  are  somettmea 
lighter  than  Ihe  grains  of  other  weights.  Each  of  these 
grains  is  subdivided  into  t,  7,  t  T7f  &^ 

CARACTACUS,  a  renowned  king  of  the  ancient' 
British  people  called  SUuret^  inhabiting  Sooth  Wales. 
Having  valiantly  defended  bis  country  seven  years 
against  the  Romans,  be  was  at  length  .  deCeated  ^  and. 
flying  to  Cartlsmunda,  queen  of  the  Brigantes  (Inha* 
bitants  of  Yorkshire),  was  by  her  treacheroosly  deli- 
vered up  to  the  Romans,  and  led  in  triumph  to  the 
emperor  Claudius  then  at  York ;  where  his  noble  be- 
haviour, and  heroic  but  pathetic  speech,  obtained  him 
not  only  his  liberty,  but  the  esteem  of  the  emperor, 
A.  D.  52. 

CARAGROUTH,  in  commeroe,  a  silver  coin  o£ 
the  empire,  weighing  nine  drachms.  It  goes  at 
Constantinople  m  120  aspers.  There  are  four  sorts 
of  them,  which  are  all  equally  current  and  of  the  same 
value. 

CARAITES,  in  the  ecclesiastical  history  of  the 
Jews,  a  religious  sect  among  that  people,  whereof  there 
are  .still  some  subsisting  in  Poland,  Russia,  Constantino- 
ple, Cairo,  and  other  places  of  the  Levant,  whose  dis- 
tinguishing tenet  and  practice  it  is,  to  adhere  elosely 
to  the  words  and  letter  of  the  Scripture,  eifclosive  of 
allegories,  traditions,  and  the  like. 

Leo  of  Modena,  a  rabbin  of  Venice,  observes,  that 
of  all  the  heresies  among  that  people,  before  the  de- 
struction of  the  temple,  there  is  none  now  left  but  that 
of  the  CSsraiVn,  a  name  derived  from  Jlwra,  which  aig« 
nifies  the  pure  text  of  the  Bible,  because  of  their  keep* 
ing  to  the  Pentateuch,  observing  it  to  the  letter,  and> 
rejecting  all  interpretations,  paraphrases,  and  oonsti^ 
totions  of  the  rabbins.  Aben  Ezra,  and  some  other 
rabbins,^  treat  the  Caraites  as  Sadducees;  but  Leo  do 
Juda  calls  them,  more  accurately,  Saducees  reformed  ; 
because  they  believe  the  immortality  of  the  soul,  para- 
dise, hell,  resnrrection,  &c  which  tbe  ancient  Saddo- 
cecs  denied.  He  adds,  however,  that  they  were  doubt* 
less  originally  real  Saddncees,  and  sprang  from  among 
them. 

M.  Simon,  with  more  probability,  snppeoes  them  to 
bav«  risen  hence  \  that  the  more  knowing  anong  the 
Jews  opposing- the  dreams  and  nveries  of  the  saWns, 
and  using  the  pnre  texts  of  Seriptnre  to  lefnlo  dwit 
groundless  traditions,  had  the  name  ef  Catfoim  mam 
thorn}  which  signifies  as  much  aa  the  barharsns  Latin 
SDt^itarami  i.  e.  people  attached  to  the  text  of  Berip- 
tare.  Theother  Jews  gave  them  dModionannBa  Sad- 
dncees, firom  their  agrcfsnent  with  these  seolama  oq 
Iha  bend  «f  tsaditieos.    fical^,  VomIm^  miSftoh^ . 

Y  %  beim. 
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Caraiut.  hellRt  ftfnk  tbe  Carftitct  %moog  the  Sabeanty  Magi, 
IVfakikbee^,  and  Moisokiiaasy  but  by  mistake :  Wolf«- 
gafigi"Ftabrknitft|  &c«  saj  the  Saddacees  and  Esseni 
w«re  ^lled  Carattes,  in  oppotttioo  to  tbe  Pbariseca } 
othtfra  taka  th»m  ibr  the  doctora  of  tbe  law  so  often 
mentioned  in  the  Gospel:  but  these  arts  all- conjeotarea, 
Jo^pbua  and  Phiio  make  no  ikiention  of  tbem ;  which 
sbows  tbem  to  bo  more  modern  than  either  of  those 
aatfcoi^s.  In  all  probability^  this  sect  was  not  formed 
till  after  the  collection  of  the  ucond  part  of  the  TaU 
mod,  or  the  Gemera ;  perhaps  not  till  after  the  com- 
piling of  the  Mischna  in  the  third  century.  The  Ca« 
Fattes  themselves  pretend  to  be  the  remains  of  the  ten 
tribes  led  captive  by  Shalmaneser.  Wolfios,  from  the 
Memoirs  of  Mardacbens^  a  Caraita,  refers  their  origin 
In  m  massacre  among  the  Jewish  doctors  nnder  Alex- 
ander JanoKUSy  their  king,  about  xoo  years  before 
Christ:  because  8imon,  son  of  Schetach,  and  the 
«}ueen^8  brother,  making  his  escape  into  £gypt»  there 
forged  bis  pretended  traditions  j  and,  at  his  return  to 
Jerusalem^  published  bis  visions  ^  interpolating  the  law 
after  his  own  fancy,  and  supporting  his  novelties  on 
the  notices  which  God,  be  said,  had  communicated  by 
tbe  mouth  of  Moses,  whose  depositary  he  was:  he  gain^ 
ed  manjr  followers ;  and  was  opposed  by  others,  who 
maintained,  that  all  which  God  fcaid  revealed  to  Moses 
was  written.  Henca  the  Jews  became  divided  into  two 
sects,  tbe  Caraites  and  Traditioners :  among  the  first 
Joda,  son  of  Tahbai,  distinguished  himself ;  among  the 
latter,  Hillel.  .  Wolfius  reckons  not  only  the  Saddu* 
•ees,  hot  also  the  Scribes,  in  tbe  number  of  Caraites, 
But  tbe  address  of  the  Pharisees  prevailed  against  them 
all  \  and  the  number  of  Caraites  decreased  :  Anan,  in- 
deed, in  tbe  eighth  century,  retrieved  their  credit  a 
little  ^  and  Rabbi  Sdtalomon  in  the  ninth.  They  sue- 
aeeded  pretty  well  till  the  fourteenth  ^  but  since  that 
lime  they  have  been  declining. 

Tbe  Caraites  are  but  little  known ;  their  works 
aoming  only  into  very  few  hands,  even  among  tbe 
greatest  Hebraists.  Buxtorf  never  saw  more  than 
one  'f  Selden  two  >  but  Mr  Trigland  says,  he  has  re* 
covered  enough  to  speak  of  them  with  assurance. 
He  a&serts,  that  soon  after  tbe  prophets  had  ceased, 
tbe  Jews  became  divided  on  tbe  subject  of  works,  and 
supererogation  :  some  maintaining  their  necessity  from 
tradition ;  whilst  others,  keeping  close  to  tbe  written 
law,  set  tbem  aside ;  and  it  was  from  these  last  that 
Garaitism  commenced.  He  adds,  that  after  the  return 
from  the  Babylonish  captivity,  the  observation  of  the 
law-  being  to  be  re<*establislied,  there  were  several  prac* 
licQs  forniA  proper  for  that  end  \  and  these  once  intro- 
dhiced^  were  -lookod  upon  as  essential,  and  appointed  by 
Moses }  wbtoh  was  the  origin  of  Pharisaism:  as  a  con- 
trary ptirty,  ooattnning  to  keep  close  to  the  letter, 
founded  Caraitism* 

Tbe  modern  Caraites,  Leo  of  Modena  observes,  have 
liieir  syni^gues  and  ceremeniea  ^  they  pretend  to  be 
tbe  Bok  proper*  Jews^  or  obaervers  of  tbe  laws  of 
Moses  f  calling  the  rest  by  the  term  Rahhankny  ovfol' 
hw9r9  4f4ke  Rahkins:^  tlicse  bate  the  Caraites  mortaU 
If-^  lefiisiiig^tft^aUyor  even  to  converse  with  tbem,  and 
M'eating  them  as  moffisutm^  bastards  ;« because  of  tbeir 
vtjtfcimg  tba  eanstkotioos  of.  tbe  rabbin*. rela&g  to 
■Muviagesy  repttdtataons,  pmificatious  of  women,  &c* 


come  a  Rabbinist,  he  would  ncfver  bo  received  by  lliis    Caniits 
ether  Jews.  •'  '  I 

The  Caraites,  however,  do  not  absolntely  reject  ail  ^•'^* 
kinds  of  traditions;  but  only  such  as  do  not  aippear 
well  grounded.  8eldea,  who  is  very  express,  on  thia 
point,  in  his  Uxor  Hebraica,  observes,  tbat,.beaades  tba 
mere  text,  they  have  certain  interpretadans,  wbicb 
they  call  hereditary,  and  which  are  prop«^  traditiona. 
Their  tbeologf  only  seems  to  diflSrr  from  thai  of  tbe 
other  Jews,  in  that  it  is  purer,  and  clearer  of  svpersti* 
tion }  they  give  no  credit  to  tbe  explications  of .  the 
Cabbalists,  chimerical  allegories,  nor  to  may  oonstita* 
tions  of  tbe  Talmud,  but  what  are  conformable  to  the 
Scripture,  and  may  be  drawn  from  it  by  just  and  necea* 
sary  consequences. 

Peringer  observes  of  tbe  Caraites  in  Litboania,  that 
they  are  very  different,  both  in  aspect,  langoage,  and 
manners,  from  tbe  Rabbinists,  wherewith  the  country 
abounds^  Tbeir  mother  tongue  is  tbe  Turkish;  and 
this  tbey  use  in  their  schools  and  synagogues.  In  vi- 
sage they  resemble  the  Mahometan  Tartars.  Their 
synagogues  are  placed  north  and  south ;  and  the  reason 
they  give  for  it  is,  that  Shalmancser  brought  them  north- 
ward :  so  that,  in  praying,  to  look  to  Jerusalem,  they 
must  turn  to  the  south.  He  adds,  that  tbey  admit  all 
the  books  of  the  Old  Testament ;  contrary  to  the  opi* 
nion  of  many  of  the  learned,  who  hold  that  they  reject 
all  but  the  Pentateuch. 

Caleb,  a  Caraite,  reduces  the  difference  betwen  them 
and  the  Rabbinists  to  three  points :  i.  In  that  tbey 
deny  the  oral  law  to  have  come  from  Moses,  and  reject 
the  Cabbala.  2.  In  that  they  abhor  the  Talrood.  3.  In 
that  they  observe  tbe  feasts,  as  the  sabbaths,  &c«  much 
more  rigorously  than  the  Babbins  do.  To  this  may  be 
added,  that  tbey  extend  the  degrees  of  affinity,  where- 
in marriage  is  prohibited,  almost  to  infinity* 

C  ARAM  AN  I  A,  a  considerable  province  of  Turkey 
in  Asia,  in  the  south  part  of  Natolia.  Bajazet  united 
this  province  to  his  empire  about  the  year  1488,  and 
since  that  time  it  has  continued  in  the  poasesaion  of 
the  Turks.  Satalia  was  the  capital  city,  bnlis  now 
much  decayed. 

CARAMANTA,  m  town  of  South  Aaieriaa,.  and 
capital  of  theprovinoe  of  tbe  same  name  in  Terra  Firmai 
and  in  the  Adience  of  Santa  Fe.  W.  Long.  72.  35". 
N.  Lat.  5.  1 8*  The  province  of  Caramanta  is  ex- 
tended on  both  sides  the  river  Canca  ',  and  Is  bounded 
on  the  north  by  the  district  of  Carlbagena,  on  th» 
east  by  New  Grenada,  on  the  south  by  Fopayan,  and 
on  the  west  by  Popayan  and  by  the  mndience  of  Pana- 
ma. It  is  a  jralley  surrounded  on  every  side  by  veij 
high  mountains. 

CARANGML,  an  inconsiderable  island  near  Bom- 
bay in  the  East  Indies.  It  affords  nothing  but  soma 
rice,  fowls,  and  goats,  for  that  market. 

CARANNA,  or  Karakna,  a  very  scarce  gum 
which  comes  from  New  Spain.  It  ia  said  to  ponesi 
many  extraordinary  medioal  virtues,  but  the  present 
practice  takes  no  notice  of  it. 

C  ARANUS,  'the  first  king  of  Macedoo,  and  tba 
seventh  of  tbe  race  of  the  HeraclidsB.  See  Mace- 
donia. 

.    CABARA,  a  weight  at  L^bom,  and  in  other  patta 
of  Italy,  used  in  the  sale  of  jvool  and  cod  fiab,  cqniva* 


Dhtf  lkittrit<^ii4o.gfeat,  ti^it  if.«.CanBt6jhmiid  ba^    knt  to  6q  poondsjof  that  country 
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'  CAHAT.    See  Car  ACT. 
CARAVAGGIO,  Michael  Akgelo.     See  Av* 

CEXX>« 

.  CARAVAN,  or  Karayamke,  in  ihe  eaut,  signifies 
&  coiDfany  or  Mserably  of  travellers  and  pitgriffls,  aod 
laoro  particulariy  of  merchanU,  who,  for  their  greater 
necority^  and  in  order  to  assiat  each  other,  inarch  in  a 
body  tbroQgb  the  deserts,  and  other  dangerous  places, 
wbtch  -are  infested  with  Arabs  or  robbers. 

There  are  four  regular  caravans  which  go  yearly  to 
Mecca;  the  first  from  Damascus,  composed  of  the 
ptigrims  firom  Europe  and  Asia ;  the  second  from 
Cairo,  from  the  Mafaooiedans  of  Barbary ;  the  third 
from  Zibith,  a  place  near  the  month  of  the  Red  sea, 
where  those  of  Arabia  and  India  meet ;  the  fourth 
from  Babylon,  where  the  Persians  assemble.  Most  of 
Ibe  inland  commerce  of  the  east  is  carried  on  by  ca« 
liivans.  The  late  Czar  Peter  the  Great  established  a 
trade  between  Russia  and  China  by  means  of  a  cara- 
Tan.  M.  Rougnon,  geographer  to  the  duke  of  Lorrain, 
has  given  a  treatise  of  the  caravans  of  merchants  in 
Asia  ;  wherein  be  shows  of  what  they  are  composed; 
how  many  sorts  there  are  ;  the  several  uses  of  the  dif- 
ferrnt  sorts  of  animals  in  them  ;  the  prices  given  for 
them  ;  the  officers  and  men  appointed  to  conduct  them, 
and  the  pay  of  each,  with  their  manner  of  marching, 
baiting,  fighting,  retreating,  &c.  Caravans  of  this 
kind  are  large  convoys  of  armed  men,  merchants,  and 
travellers,  with  divers  sorts  of  animals  for  the  carriage 
of  their  provisions.  Tliere  are  commonly  four  chief 
officers  of  a  oaravan,  vix.  the  caravan  bachi,  or  chief; 
the  captain  guide ;  captain  of  rest ;  and  captain  of 
distribution.  The  first  has  absolute  command  over  all 
the  rest :  the  second  is  absolute  in  the  march  :  the  of- 
fice of  the  third  only  commences  when  the  caravan 
stops  and  makes  a  stay  :  to  the  fourth  it  belongs  to 
dispose  of  every  part  of  the  corps,  in  ca^e  of  an  attack 
or  battle  ;  be  has  also  the  inspection  over  the  distribu- 
tion of  provisions,  which  is  made  under  him  by  several 
distributors,  who  give  security  to  the  master  of  the 
caravan,  and  have  each  of  them  a  certain  number  of 
persons,  elephants,  dromedaries,  &c«  to  take  care  of 
at-  tbetr  own  peril.  The  treasurer  of  the  caravan 
makes  a  fifth  officer,  who  has  under  him  several  agents 
and  interpreters,  who  keep  journals  of  all  that  passes, 
fi>r  the  satisfaction  of  those  concerned  in  fitting  out  the 
caravan. 

Any  dealer  is  at  liberty  to  form  a  company,  in  order 
to  make  a  caravan.  He  in  whose  name  it  is  raised,  is 
considered  as  the  caravan  bachi,  or  chief  of  the  caravan, 
onless  he  appoint  some  other  in  his  place.  If  there  are 
several  merchants  equally  concerned,  they  elect  a  cara- 
van bachi ;  after  which,  they  appoint  officers  to  con- 
duct the  caravan,  and  decide  all  controversies  that  may 
arise  during  the  journey. 

There  are  also  sea  caravans ;  established  on  the  same 
footittg,  and  for  the  same  purpose :  such  is  the  caravan 
of  v^eisels  from  Constantinople  to  Alexandria. 

CARAVANSERA,  or  Kakavansera,  m  place  ap- 
pordtod  for  receiving  and  loading  the  caravans. 

It '  is  comiponly  a  large  square  building,  in  the 
middle  of  which  there  is  a  very  spacious  court ;  and 
under  the  archea  or  piaizas  that  surround  it  there  runs 
a  bank,  ndsed  some  feet  above  the  ground,  where  the 
tterchants,  and  those -who  travel  wiSi  them  in  any  ca* 
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padty,  take  op  their  todgis^  as  well  as  theveau  \,Aht  CavaTaa«» 
beasts  of  burden  being  tied  to  the. foot  of  tbo^'bai^l/  .-»«•» 
Over  the  gates  tjiat  lead  into  tlie  cm»rt,  there. Mns  sooff-        B 
times  little  roonis^  which  the  keepem  of  lhe>caBavan'^-.       "°*  ^* 
seras  let  out  at  a  .very  high  price  lo  such  aa  k*vo  » 
mind  to  be  private. 

The  carav:insf  iras  in  the  east  are  something  of  the 
nature  of  the  inns  in  Europe  ^  only  that  you  meet 
with  little  acconimodation  either  for  man  or  beast,  but 
are  obliged  to  carry  almost  every  thing  with  you : . 
diere  is  never  a  caravanxera  without  a  well,  or  spring 
of  water.  These  buildings  are  chiefly  owing  to  the 
cliarity  of  the  Mahometans :  they  are  esteemed  sacred 
dwellings,  where  it  i^  not  permitted  to  insult  any  per- 
son, or  to  pillage  any  of  the  e&cts  that  are  deposited 
there.  Tliere  are  also  caravanseras  where  most  things 
may  be  had  for  money ;  and  as  the  profits  of  these  ar« 
considerable,  the  magistrates  of  the  cities  to  whose 
jurisdiction  they,  belong  take  care  to  store  them  well* 
There  is  an. inspector,  who,  at  the  departure  of  each  ca- 
ravan, fixes  the  price  of'the  night's  lodgingg  from  which 
there  is  no  appeal. 

CARAVANSERASKIER,  the  stewart  or  keeper 
of  a.CARAVANSERA*  He  keeps  an  account  of  all  the 
merchandises  that  are  sold  upon  trust;  and  demands  the 
payments  of  the  sums  ddo  to  the  merchants  for  what 
has  been  sold  Jn  the  caravansera,  on  the  seller's  paying 
two  per  cent. 

CARAVEL ;  thus  they  call  a  small  vessel  on  the 
coast  of  France,  which  goes  to  fish  for  herring  on  the 
banks.  They  are  commonly  from  25  to  30  tons  bur- 
den. Those  which  are  designed  for  the  same  fisheiy  • 
in  the  British  channel  are  called  by  the  French  /n'n- 
quarts  ;  these  are  from  12  to  15  tons  burden. 

CARAWAY.    See  Carum,  Botakt  Index. 

CARBONADE,  or  Carbokado,  in  cookery ; 
flesh,  fowl,  or  the  like,  seasoned  and  broiled  on  the 
coals. 

CARBUNCLE,  in  Nahirol  Hiftory,  a  ver^  elegant 
gem,  whose  colour  is  deep  red^.  with  an  admixture  of* 
scarlet. 

This  gem  was  known  among  the  ancients  by  the 
name  of  anthrast.  It  is  usually  found  pure  and  iauk^* 
less,  and  is  of  the  same  degree  of  hardoeas  with  the 
sapphire :  it  is  naturally  of  an  angular  figure )  and  is 
found  adhering  by  its  base,  to  a  heavy  and  ferrogi«- 
nous  stone  of  the  emery  kind  :  its  usual  sine  is  near  a 
quarter  of  an  inch  in  length,  and  two-thirds  of  that  Jn 
diameter  in  its  thickest  parts :  when  held  up  against* 
the  sun,  it  loses  its  deep  tinge,  and  becomes  exactly 
of  the  colour  of  a  burning  charcoal,  whence  the  pro- 
priety of  the  name  which  the  ancients  gave  it.  It  bears 
the  fire  unaltered,  not  parting  with  its  colour, .  nor  be- 
coming at  all  the  paler  by  it;  It  is  fiwod  only  in  this 
East  Indies,  so  far  as  is  yet  known ;  and^erebut  very 
rarely. 

Carbuncle,  or  AMkrax^  id  Medtcitw^.^  inflamma- 
tion which  arises,  in  time  of  the  plague^,  with  ik  jresicte 
or  blister  almost  like  that  produced  by  burning. 

Carbunclf,  in  Ihraidry^  a  elarge  or  hearing,  con- 
sisting of' eight  radii,  four  whereof  make  a  common 
cross,  and  the  otlier  four  a  saltien 

Some  call  these  radii  ^/08#^  orataves,  bteauae  round, 
and  enriched  with  bottona,  or  pearled  likis  pilgrims 
MaTe%  and-firnqqently  tipppd  or  terminated  with  flowoea^ 

do-luces^. 
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Cftrbiinclc  de-luces  ;  others  blazon  them,  royal  sceptrf  f,  placed  in 
Jl  '      saltier,  pale  and  fesse. 

C«rcAsone.  CARCASSE,  or  Carcus,  fn  the  art  of  war,*  an 
iron  case,  or  hollow  capacity,  ahout  the  bigness  of  a 
bomb,  of  an  oval  figure,  made  of  ribs  of  iron,  filled 
with  comhnstible  matters,  as  meal  powder,  saltpetre, 
solphur,  broken  glass,  shavings  of  born,  turpentine,  tal- 
low, &c.  It  has  two  or  three  apertures  out  of  which 
the  fire  is  to  blaze,  and  the  design  of  it  is  to  be  thrown 
eat  of  a  mortar,  to  set  houses  on  fire,  and  do  other  exe- 
cution. It  has  the  name  carcasse^  because  the  circles 
which  pass  from  one  ring  or  plate  to  the  other  seem  to 
represent  the  ribs  of  a  human  carcase. 

CARCASSONE,  an  ancient  city  of  France,  in 
Lower  Languedoc,  with  a  bishop^s  see.  It  is  divided 
into  the  upper  and  lower  toivn.  They  are  both  sur- 
rounded with  walls  ;  and  though  their  situations  are 
different,  they  are  both  watered  by  the  river  Aude.  The 
upper  town  is  seated  on  a  hill,  with  a  castle  that  com- 
mands it  as  well  as  the  lower  town.  It  is  strong,  not 
only  by  its  situation  on  a  cracgy  rock,  but  also  by 
aeveral  large  towers  which  are  joined  to  its  walls,  and 
which  render  it  of  difficult,  access.  The  cathedral 
charch  is  remarkable  for  nothing  but  its  antiquity. 
The  lower  town  is  large,  and  built  after  the  modern 
taste.  The  streets  are  very  straight,  an^  lead  to  a  large 
square  in  the  middle,  from  whence  may  be  feen  the  four 
gates  of  the  town*  It  contained  15,200  in|iabitants  in 
1815,  The  neighbouring  country  U  full  of  olive- 
trees^  and  in  the  mountains  there  ii  a  fine  marble» 
commonly  csA\q^  marbie  of  Larfguedoc.  E.Long.  2.  25. 
N.  Lat.j|3.  II. 

This  place  bore  a  considerable  share  in  that  celebra- 
ted crusade  undertaken  against  the  Albigenses  in  the 
beginning  of  the  13th  century,  and  wiiich  forms  one 
of  the  most  astonishing  instances  of  superstition  and  of 
atrocious  barbarity  to  be  fonnd  in  the  annals  of  the 
world.    -When  the  royal  power  was  nearly  annihilated, 
during  the  reigns  of  the  last  kings  of  the  Carlovingian 
race  ip  France,  most  of  the  cities  of  Languedoc  erect- 
ed themselves  into  little  independent  states,  governed 
by  their  own  princes.     Carcassone  was  then  under  the 
dominion  of  viscounts.     At  the  time  when  Pope  Inno- 
cent III.  patronised  and  commanded  the  prosecution 
of  hostilities  against  the  Albigenses  for  the  crime  of 
heresy^  Raymond  the  reigning  viscount  was  included 
in  that  proscription.     Simon  de  Montfort,  general  of 
the  army  of  the  church,  invested  the  city  of  Carcassone 
in  1209.     The  inhabitants,  terrified  at  the  fate  of  se- 
Teral  other  places  where  the  most  dreadful  massacres 
had  been  committed,   demanded  leave  to  capitulate  ; 
but  this  act  of  mercy  was  only  extended  to  them  under 
a  condition  equally  cruel,  incredible,  and  unparalleled 
in  history*  if  we  are   not  compelled  to  believe  it  by 
the  unanimous  testimony  of  all  the  contemporary  wn« 
ters.    The  people  found  in  the  place  were  all  obliged, 
^rithout  distinction  of  rank  or  sex,  to  evacuate  it  in  a 
state  of  nudity  ;  and  Agnes  the  viscountess  was  not  ex- 
empted, though  young  and  beautifol,  from  this  igno- 
minious and  shocking  punishment*    "  On  les  fit  sortir 
tout  nuds  de  la  ville  de  Carcassone  (says  an  ancient 
author)  afin  quails  receoacent  de  la  bonte,  en  montrant 
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imputation  that  the  Albigeois  were  accused  by* their Caicattoiie 
enemies  of  some  enormities,  probably  unjust,  aod  si«         || 
milar  to  tho^e  which   religious  enmity  and  prejudice 
have  attributed  to  the  followers  of  Zinzendorf  in  the 
last  century. 

CARCERES,  in  the  ancient  Circensian  games,  were 
inclosures  in  the  circus,  wherein  the  horses  were  re- 
strained till  the  signal  was  given  for  starting,  when  by 
an  admirable  contrivance,  they  all  at  once  flew  open. 

CARCHEMISH,  in  Ancient  Geography^  a  town 
lying  upon  the  Euphrates,  and  belonging  to  the  As* 
Syrians.  Necbo  king  of  Egypt  took  it  mm  the  king 
of  Assyria,  2  Chron.  xxzv.  2Q.  Necho  left  a  garrison 
in  it,  which  was  taken  and  cut  to  pieces,  in  the  fourth 
year  of  Jcchoiachin  king  of  Judab,  by  Nebuchadnezzar 
king  of  Babylon,  2  Kings  xxiii.  29.  Isaiah  (z.  9.)  speaks 
of  Carchemidh,  and  seems  to  say,  that  Tiglath-Fileser 
made  a  conquest  of  it,  perhaps  from  the  Egyptians. 
This  is  thought  to  be  the  same'  city  with  that  calleit 
Circesium  by  the  Greeks  and  Latins. 

CARCINOMA,  in  Medicine;  the  same  with  Cakccr. 
See  Medicine  and  Surgery  Index, 

CARD,  among  artificers,  an  instrument  consisting  of 
a  block  of  wood,  beset  with  sharp  teeth,  serving  to  ar- 
range the  hairs  of  wool,  flax,  hemp,  and  the  like  j  there 
are  difierent  kinds  of  them,  as  hand-cards,  stock-cards, 
&c.     They  are  made  as  follows: 

A  piece  of  thick  leather,  of  the  size  intended  for 
the  card,  is  strained  in  a  frame  for  that  purpose  \  and 
then  pricked  full  of  holes,  into  which  the  teeth  or  pieces 
of  iron  wire  are  inserted.  After  which  the  leather  is 
nailed  by  the  edges  to  a  flat  piece  of  wood,  in  the  form 
of  an  oblong  square,  about  a  foot  in  length,  and  half 
a  foot  in  breadth,  with  a  handle  placed  in  the  middle 
of  one  of  the  longer  sides. 

The  teeth  are  made  in  the  following  manner.  The 
wire  being  drawn  of  the  size  intended,  a  skain  or  num* 
ber  of  wires  are  cut  into  propei;  lengths  by  means  of  a 
gauge,  and  then  doubled  in  a  tool  contrived  for  that 
purpose  \  after  which  they  are  bent  into  the  proper  di- 
rection by  means  of  another  tool  \  and  then  placed  in 
the  leather,  as  mentioned  above. 

Cards,  among  gamesters,  little  pieces  of  fine  thin 
pasteboard  of  an  oblong  figure,  of  several  sizes}  but 
most  commonly  in  Britain,  three  inches  and  a  half 
long  and  two  aod  a  half  broad,  on  which  are  painted 
several  points  and  figures. 

The  moulds  and  blocks  for  making  cards  are  exactly 
like  those  that  were  used  for  the  nrat  printed  books* 
They  lay  a  sheet  of  wet  or  moist  paper  on  the  blocks 
which  is  very  sliffhtly  done  over  with  a  sort  of  ink  made 
of  lamp-black 'diluted  in  water,  and  mixed  with  soose 
starch  to  give  it  a  body.  They  afterwards  lub  it  off 
with  a  round  list.  The  court-cards  are  coloured  by 
means  of  several  patterns,  stylied  stawt^Ji/es.  These 
consist  of  pi^rs  cut  through  with  a  penknife  ;  and  ia 
these  apertures  they  i^pply  severally  the  various  colonrti 
as  red,  black,  &c.  lliese  patterns  an  painted  willi 
oil-colours,  that  the  brushes  may  not  wear  tjien  oat } 
and  when  the  pattern  is  laid  on  the  pasteboard,  tbe? 
slightly  pass  over  it  a  brush  full  of  colour,  wldcb 
leaving  it  within  the.  openings,  foiaw  the  face  cr  figwm 
of  the  card. 

Among  sharpers,  divera  sorts  of  falae  and  fraodnloiit 
oards  bavo  beta  QontrtTed  |  as,  i.  MtmktdfwiM^  wheva- 
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C0diL  the  aoeSy  kings,  ^eeM»  knavM,  wt  nmAei  00  Uw  oor- 
*  *  ' '  nen  of  the  biiefai  with  s^ts  of  different  number  and 
order,  either  frith  clear  water  or  water  tidged  with 
pale  Indian  ink,  that  those  in  the  secret  may  distingoish 
them.  Aces  are  marked  with  single  spots  on  two  cof- 
■ers  opposite  diagonally :  kings  with  two  spots  at  the 
name  comers :  knaves  with  the  same  number  trannver- 
aed.  2.  ^rr^ cards,  those  which  are  longer  or  broader 
than  the  rest  $  chiefly  osed  at  whist  and  piquet.  The 
broad  cards  are  usually  for  kings,  queens,  knaves,  and 
ftces  )  the  long  for  the  rest.  Their  design  is  to  direct  the 
cuttings,  to  enable  him  in  the  secret  to  cut  the  cards  dis- 
advantaseonsly  to  his  adversary,  and  draw  the  person 
unacquainted  with  the  fraud  to  cut  them  favourably 
for  ths  sharper.  As  the  pack  is  placed  either  endwise 
or  sidewise  to  him  that  is  to  cut,  the  long  or  broad 
cards  naturally  lead  litm  to  cut  them.  Breef  cards 
mtt  sometimes  made  thus  by  the  manufacturer  ^  but,  in 
defect  of  these,  sharpers  pare  all  but  the  breefs  with  a 
penknife  or  razor.  3.  Comer  bend^  denotes  four  cards 
tamed  down  finely  at  one  comer,  to  serve  as  a  signal 
to  cnt  by.  4.  Middle  bend^  or  Kingston-bridge,  is 
where  the  tricks  are  bent  two  different  ways,  which 
caasee  an  opening  or  arch  in  the  middle,  to  direct  like- 
wise the  cutting. 

Cards  were  invented  about  the  year  1300,  to  divert 
Charles  VI.  of  France,  who  had  fallen  into  a  melan- 
choly disposition.  The  inventor  proposed,  by  the  fi- 
gures of  the  four  suits  or  colours,  as  the  French  call 
them,  t6  represent  the  four  classes  of  men  in  the  king- 
dom. By  the  comrs  (hearts)  are  meant  the  gens  fte 
choeur^  choir-men,  or  ecclesiastics ;  and  therefore  the 
Spaniards,  who  certainly  received  the  use  of  cards  from 
the  French,  have  copas^  or  chalices,  instead  of  hearts. 
The  nobility,  or  prime  military  part  of  the  kingdom, 
are  represented  by  the  ends  or  points  of  lances  or  pikes  "j 
and  our  ignorance  of  the  meaning  or  the  resemblance 
of  the  figure  induced  us  to  call  them  spades :  The  Spa-' 
niards  have  espadas^  swords,  in  lieu  of  pikes,  which  are 
of  similar  import.  By  diamonds  are  designed  the 
order  of  citizens,  merchants,  or  tradesmen,  correaux^ 
(square  stones,  tiles,  or  the  like)  :  The  Spaniards  have 
a  coin,  dtncros^  which  answers  to  it :  and  the  Dutch 
call  the  French  word  earreauxj  "  streneen,'*^  stones  and 
diamonds,  from  the  form.  Trefle^  the  trefoil-leaf,  or 
clover-grass  (corruptly  called  cfubs\  alludes  to  the 
husbandmen  and  peasants.  But  how  this  suit  came  to 
be  called  dubs  is  not  easily  explained  ^  unless  borrowing 
the  game  from  the  Spaniards,  who  have  bastos  (staves 
or  cinbs)  instead  of  the  trefoil,  we  give  the  Spanish 
signification  to  the  French  figure. 

The  history  of  the  fonr  kings,  which  the  French,  in 
dmHery,  sometimes  call  the  cards,  are  David,  Alex- 
ander, Csesar,  and  Charles  ^  which  names  were  then, 
and  still  are  on  the  French  cards.  Those  respectable 
Dames  represent  the  four  celebrated  monarchies  of  the 
Jews,  Greeks,  Romans,  and  Franks  under  Charle- 
magne. By  the  queens  are  intended  Argine,  Esther, 
Jodith,  and  Pallas  (names  retained  in  the  French 
cards),  typical  of  birth,  piety,  fortitude,  and  wisdom, 
the  qnalincatidns  residing  in  each  person.  Argine  is  an 
anagram  for  regina^  queen  by  descent.  By  the  knaves 
were  designed  the  servants  to  knights  (for  knave  ori- 
pnally  meant  only  servant);  bat  French  pages  ami 
valets,  DOW  indiscriminately  used  by  various  orders  of 


persons,  were  formerly  only  allowed  to  persons  of  qua-     cardt 
lity,   esquires  (escuires)^  shield  or  armour  bearers.        | 
Others  fancy  that  the  knights  themselves  were  de>.  Caidaa. 
signed  by  ttnise  cards  j   becanse  Hogier  and  Labire, 
two  names  on  the  French  cards,  were  famoos  knights 
at  the  time  cards  were  supposed  to  have  been  invent- 
ed. 

lyeceptions  with  Camds.  See  Legerdemaik,  sect.  i. 

CARDAMINE,  in  Botany,  a  genus  of  the  sili- 
quosa  order,  belonging  to  the  tetradynamia  class  of 
plants }  and  in  the  natural  method  ranking  under  the 
39th  order  Siliqwoie.  The  siliqua  parts  asondcr  with 
a  spring,  and  the  valves  rell  spirally  backward}  the 
stigma  is  entire,  and  the  calyx  a  little  gaping.  Of  this 
there  are  1 5  species  \  but  the  most  remarkable  is  the 
pratensis,  with  a  large  purplish  flower.  This  grows 
natorally  in  many  parts  of  Britain,  and  is  also  called 
cuckow  flower.  There  are  fonr  varieties,  viz.  the  single, 
with  purple  and  white  flowers,  which  are  frequently  in- 
termixed in  the  meadows  \  and  the  double,  of  both  co- 
lours. The  single  sorts  are  not  admitted  into  gardens  \ 
but  the  double  deserve  a  place,  as  making  a  pretty  ap- 
pearance during  the  time  they  are  in  flower.  They 
will  thrive  in  a  moist  shady  border)  and  are  propagated 
by  parting  their  roots,  which  is  best  performed  in  au- 
tumn. They  delight  in  a  soft  loamy  soil,  not  too  stiff. 
By  some  tbe  plant  is  reckoned  antiscorbutic. 

CARDAMOM,  in  the  Materia  Medico,   See  Amo- 

MUM. 

CARDAN,  Jerom,  one  of  the  most  extraordinarj 
geniuses  of  his  age,  was  born  at  Pavia  on  the  24th  of 
September  1 501.  As  his  mother  was  not  married,  she 
tried  every  method  to  procure  an  abortion,  but  without 
effect.  She  was  three  days  in  labour,  and  they  were 
at  last  obliged  to  cut  the  child  from  her.  He  was  born 
with  his  head  covered  with  black  curled  hair.  \VheQ 
he  was  four  years  old,  he  was  carried  to  Milan^  his  fa- 
ther being  an  advocate  in  that  city.  At  the  age  of 
20,  he  went  to  study  at  the  nnrversity  of  that  city ;  and 
two  years  afterwards  he  explained  Euclid.  In  1524, 
he  went  to  Padua,  and  the  same  year  he  was  admitted 
to  the  degree  of  master  of  arts  :  m  the  end  of  the  fol- 
lowing year,  he  fook  the  degree  of  doctor  of  physic. 
He  married  about  the  year  1 53 1*  For  ten  years  before, 
his  impotency  had  hindered  Iiim  from  having  know- 
ledge of  a  woman,  which  was  a  great  mortification  to 
him.  He  attributed  it  to  the  evil  influences  of  bis 
planet  under  which  he  was  bom.  When  he  enume- 
rates, as  he  frequently  doe^,  the  greatest  misfortunes 
of  his  life,  this  ten  years  impotency  is  always  one.  At 
the  age' of  32,  he  became  professor  of  mathematics  at 
Milan.  In  1539,  be  was  admitted  a  member  of  the 
college  of  physicians  at  Milan  ^  in  1543,  ^^  ^^^^ 
public  lectures  of  medicine  in  that  city,  and  at  Pavia 
the  year  following  ;  but  discontinued  them  becanse  he 
coold  not  get  payment  of  his  salary,  and  returned  to 
Milan.  In  1552,  be  went  into  Scotbind,  having  been 
sent  for  by  the  archbishop  of  St  Andrew's  who  had 
in  vain  applied  to  the  French  king's  physicians,  and 
afterwards  to  those  of  the  emperor  of  Germany.  This 
prelate,  then  40  years  old,  had  for  ten  years  been  af- 
flicted with  a  shortness  of  breath,  which  returned  every 
eight  days  for  the  last  two  years.  He  began  to  reco- 
ver from  the  moment  that  Cardan  prescribed  for  him.. 
Cardan  took  his  }e«ve  of  him  at  the  end  of  six  weeks 

and 
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Xardtfli.  ^^i  dxree  days,  leaving  htm  prescriptions  which  in  two 
years  wrought  a  complete  core. 

Cardan^s  journey  to  Scotland  gave  him  an  oppor- 
tunity of  visiting  several  countries.  He  crossed  France 
in  going  thither;  and  returned  through  Germany,  and 
the  Low  CoontiieSy  along  the  hanks  of  the  Rhine.  It 
was  on  this  occasion  he  went  to  London,  and  calculated 
King  Edward^s  nativity.  This  tour  took  up.  about 
four  months }  after  which,  coming  bsck  to  Milan,  he 
continued  there  till  the  beginning  of  October  1552  j 
and  then  went*  to  Pavia,  from  whence  he  was  invited 
to  Bologna  in  1562.  He  taught  in  this  last  city  till 
the  year  1570  ;  at  which  time  he  was  thrown  into 
.prison  j  hut  some  months  after  he  was  sent  home  to 
his  own  house.  He  lefl  Bologna  in  1571 9  and  went 
to  Bonie,  where  he  lived  for  some  time  without  any 
jpublic  employment.  He  was,  however,  admitted  a 
member  of  the  college  of  physicians,  and  received  a 
pension  from  the  pope.  He  died  at  Rome  on  the  2ist 
of  September,  1 575*  according  to  Thoanus.  This  ac- 
count might  be  sufficient  to  shew  the  reader  that  Car- 
dan was  of  a  very  fickle  temper }  but  he  will  have  a 
much  better  idea  of  his  singular  and  odd  turn  of  mind 
by  examining  what  he  himself  has  written  concerning 
bis  own  good  and  bad  qualities.  He  paid  himself  con- 
gratulatory compliments  for  not  having  a  friend  in  this 
world  J  but- that  in  requittal,  he  was  attended  by  an 
aerial  spirit,  emaned  partly  from  Satnm  and  partly 
from  Mercury,  who  was  the  constant  guide  of  his  ac- 
tions, and  teacher  of  every  duty  to  which  he  was  bound. 
JFIe  declared,  too,  that  he  was  so  irregular  in  his  man- 
ner of  walking  the  streets,  as  induced  all  beholders  to 
point  at  him  as  a  fool.  Sometimes  he  walked  very 
slowly,  like  a  man  absorbed  in  profound  meditation  j 
then  all  on  a  sudden  quickened. his  steps,  accompanying 
them  vfith  very  absurd,  attitudes.  In  Bologna  his  de- 
light was  to  be  drawn  about  in  a  mean  vehicle  with 
three  wheels.  When  nature  did  not  visit  him  with  any 
pain,  he  would  procure  to  himself  that  disagreeable 
sensation  by  biting  his  lips  so  wantonly,  or  pulling  his 
fingers  to  such  a  vehement  degree,  as  sometimes  to 
force  the  tears  from  his  eyes :  and  the  reason  he  assign- 
ed for  so  doing,  was  to  moderate  certain  impetuous 
sallies  of  the  mind,  the  violence  of  which  was  to  him 
by  far  more  insupportable  than  pain  itself;  and  that 
the  sure  consequence  of  such  a  severe  discipline  was  the 
enjoying  the  pleasure  of  health.  He  says  elsewhere, 
that,  in  the  greatest  tortures  of  soul,  he  used  to  whip 
his  legs  with  rods,  and  bite  his  left  arm  *,  that  it  was  a 
great  relief  to  him  to  weep,  but  that  very  often  he 
could  not ;  that  nothing  gave  him  more  pleasure  than 
to  talk  of  things  which  made  the  whole  company  un* 
easy  ;  that  he  spoke  on  all  subjects,  in  season  and  out 
of  season  ;  and  he  was  so  fond  of  games  of  chance,  as 
to  spend  whole  days  in  them,  to  the  great  prejudice  of 
his  fanvily  and  reputation,  for  he  even  staked  his  furni- 
ture and  his  wife's  jewels. 

Cardanus  makes  no  scruple  of  owning  that  he  was 
revengeful,  envious,  treacherous,  a  dealer  in  the  black- 
art,  a  backbiter,  a  calumniator,  and  addicted  to  all  the 
foul  and  detestable  excesses  that  can  be  imagined ;  yet 
notwithstanding  (as  one  would  think)  so  humbling  a 
declaration,  there  was  never  perhaps  a  vainer  mortal, 
or  one  that  with  less  ceremony  expressed  the  high  opi- 
Aion  be  had  of  himself,  than  Cardanus  was  known  to 
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do,  as  will  appear  by  the  feUowing  proofc.  **  t  hafe  CaitlKn, 
been  admired  by  many  nations  :  an  infinite  number  of  Cardus. 
panegyrics,  both  in  prose  and  verse,  have  been  oompo*  ^  * 
sed  to  celebrate  my  fame.  I  was  born  to  release  the 
world  from  the  manifold  errors  under  wbieb  it  groaned* 
What  I  have  found  out  could  not  be  discovered  either 
'by  my  predecessors  or  my  cotemporaries  ^  and  that  is 
the  reason  why  those  authors  who  write  any  thing  wor- 
thy of  being  remembered,  scruple  not  to  own  that  they 
are  indebted  to  me  for  it.  I  have  composed  a  book 
on  the  dialectic  art,  in  which  there  is  neither  one  su- 
perfluous letter  nor  one  deficient.  I  finished  it  in  seven 
days,  which  seems  a  prodigy.  Yet  where  is  tliere  m 
person  to  be  found,  that  can  boast  of  bin  having  become 
master  of  its  doctrine  ni  a  year  ?  And  he  that  shall  have 
comprehended  it  in  that  time,  must  appear  to  have  been 
instructed  by  a  familiar  demon.'' 

The  same  capricioosness  observable  in  his  ontwaid 
conduct  is  to  be  observed  in  the  composition  of  his 
works.  We  have  a  multitude  of  his  treatises  in  which 
the  reader  is  stopped  almost  every  moment  by  the  ob« 
scurity  of  his  text,  or  his  digressions  from  the  point  in 
hand.  In  his  arithmetical  performances  there  are  seve- 
ral discourses  on  the  motions  of  the  planets,  on  tiie 
creation,  and  on  the  tower  of  Babel.  In  his  dialectic 
work,  we  find  his  judgment  on  the  historians  and  the 
writers  of  epistles.  The  only  apology  which  he  makes 
for  the  frequency  of  his  digressions  is,  that  they  were 
purposely  done  for  the  sooner  filling  up  of  his  sheet,  his 
bargain  with  the  bookseller  being  at  so  much  per  sheet : 
and  that  he  worked  as  much  for  his  daily  support  as 
for  the  acquisition  of  glory.  The  Lyons  edition  of  - 
his  works,  printed  in  1663,  consists  of  ten  volumes  in 
folio. 

It  was  Cardanus  who  revived  in  latter  times  all  the 
secret  philosophy  of  the  Cabbala  or  Cabbalists,  which 
filled  the  world  with  spirits ',  a  likeness  to  whom,  he 
asserted,  we  might  attain  by  purifying  ourselves  with 
philosophy.  He  chose  for  himself,  however,  notwith- 
standing such  reveries,  this  fine  device,  Tempus  mea 
possession  iempus  mms  ager :  **  Time  is  my  sole  pos- 
session, and  the  only  fund  I  have  to  improve." 

In  fact,  when  we  consider  the  transcendent  qualities 
of  Cardan's  mind,  we  cannot  deny  his  having  cultiva- 
ted it  wiih  every  species  of  knowledge,  and  bis  having 
made  a  greater  progress  in  philosophy,  in  the  medical 
art,  in  astronomy,  in  mathematics,  &c.  than  the  great- 
est part  of  his  cotemporaries  who  had  applied  their 
minds  but  to  one  of  those  sciences. 

Scaliger  affirms,  that  Cardan,  having  fixed  the  time 
of  his  death,  abstained  froom  food,  that  this  prediction 
might  be  filfilled,  and  that  his  continuaace  to  live 
might  not  discredit  his  art.  Cardan's  father,  who  was 
a  doctor  of  medicine,  and  a  professor  of  civil  and  ca- 
non law,  died  in  the  same  manner  in  the  year  1524, 
having  abstained  from  all  sustenance  for  nine  days.  His 
son  tells  us  that  he  had  white  eyes,  and  could  see  in 
the  night  time. 

CARDASS,  a  sort  of  card  proper  for  carding  flocks 
of  silk,  to  make  cappadine  6f  it.  It  is  also  the  name 
which  the  French  give  to  those  flocks  of  silk. 

Cardass  is  also  the  name  which,  in  the  cloth 
manufactories  of  Languedoc,  they  give  to  a  sort  of  large 
card,  which  is  used  for  carding  the  dyed  wool,  designed 
for  making  cloth  of  mixed  colours. 

CARDERS, 
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CARDERS,  in  the  woollen  mannractory,  are  per- 
■ont  who  prepare  wool,  &c.  for  spinning,  &c. 

Cai*der8,  spinners,  weavers,  foliers,  sbeermen,  and 
dyers,  not  performing  their  dnty  in  their  occupations, 
■ball  yield  to  the  party  grieved  double  damages  ^  to  be 
oommitted  until  payment.  One  justice  to  hear  and  de- 
termine complaints. 

Carders,  combers,  sorters,  spinners,  or  weavers,  con- 
veying away,  embezzling,  or  detaining  any  wool  or 
yam,  delivered  by  the  clothier,  or  any  other  person, 
nhall  give  the  party  grieved  such  satisfaction,  as  two 
justices,  mayor,  &c.  shall  think  fit :  if  not  able  or  will- 
ing to  make  satisfaction,  for  the  first  offence  to  be 
whipped,  or  set  in  the  stocks  in  some  market  town,  or 
in  any  other  town  where  the  offence  is  committed :  the 
second  offence  to  incur  the  like,  or  such  further  punish- 
ment b^  whipping,  &c.  as  justices  shall  think  proper. 
Conviction  by  one  witness  on  oath,  or  coxffession. 

CARDI,  LuDovico.    See  Civoli. 

CARDIAC,  in  a  general  sense,  signifies  all  medi- 
cines beneficial  to  the  heart,  whether  internally  or  ex- 
ternally applied.  The  word  comes  from  the  Greek 
word  MiglMi,  cor ;  the  heart  being  reputed  the  Imme- 
diate seat  of  their  operation. 

Caadiacs,  in  a  more  particular  sense,  denote  medi- 
cines which  raise  the  spirits  and  give  present  strength 
and  cheerfulness  \  these  amount  to  the  same  with  what 
are  properly  called  cordials.  Cardiacs  are  medicines 
anciently  supposed  to  exeirt  themselves  immediately  in 
eomforting  and  strengthening  the  lieart :  but  the  mo- 
dem physicians  rather  suppose  them  to  produce  the  ef- 
fect by  putting  the  hlood  into  a  gentle  fermentation, 
whereby  the  springs,  before  decayed,  are  repaired  and 
invigorated,  and  the  tone  and  elasticity  of  the  fibres  of 
the  vessels  restored  \  the  consequence  of  which  is  a 
more  easy  and  brisk  circulation. 

CARDIALGIA,  in  Medicine^  a  violent  sensation 
of  heat  or  acrimony  felt  towards  the  upper  or  left  ori- 
fice of  the  stomach,  though  seemingly  at  the  hearty 
aometimea  accompanied  with  palpitations  of  the  heart, 
iainting,  and  a  propensity  to  vomit :  better  known  by 
die  name  of  cardwc  poBSum^  or  Aetn^htm,  See  Mx- 
IIICIKE  Indest, 

CARDIFF,  a  town  of  Glamorganshire,  in  South 
Wales,  seated  on  the  river  Tave,  in  a  rich  and  fruitful 
soiJ.  It  is  a  large,  compact,  well  built  town,  having  a 
castle,  a  wall,  and  four  gates,  built  by  Robert  Fitz- 
Hamen,  a  Norman,  about  the  year  iioo.  It  is  go- 
verned by  the  constable  of  the  castle,  I2  aldermen,  12 
burgesses,  &c.  and  sends  one  member  to  parliament. 
Here  the  assizes  and  sessions  are  held,  besides  several 
courts.  There  is  a  handsome  bridge  over  the  river,  to 
which  small  vessels  come  to  take  in  their  lading.  It  has 
now  only  one  church}  St  Mary*s  having  been  long  since 
thrown  down  by  the  undermining  of  the  river.  The 
castle,  though  much  decayed,  makes  a  grand  appear- 
ance even  at  this  time }  and  the  walls  of  'the  town  are 
very  strong  and  thick.  The  church  has  a  fine  tower- 
•tceple,  and  the  town-ball  is  a  good  stracture.  The 
nmgistrates  are  elected  every  year  by  the  majority  of 
the  bnrgesses.  W.  Long.  3.  20.  N.  Lat.  51.  30.  Car- 
diff gives  the  title  of  a  British  baron  to  the  family  of 
Bate  in  Scotland.    Population  2457  in  x8xi. 

CARDIGAN,  the  capital  town  of  Cardiganshire, 
in  Sooth  Wales,  is  seated  near  the  mouth  of  the  river 
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Teivy,  on  the  Irish  channel.    It  contains  three  ward^,  tatdigaa 
one  church,  and  the  county  gaol,  and  had  2x29  inhabi-        | 
tants  in  18x1.     It  is  governed  by  a  mayor,  13  alder-  Cardinal 
men,  13  common  council  men,  &c.   Here  are  the  ruins 
of  a  castle  which  was  built  by  Gilbert  de  Clare,  about 
tbe  year  11 00.     It  sends  one  member'  to  parliament; 
and  has  two  markets,  held  on  Tuesdays  and  Saturdays^ 
W.  Long.  4.  38.  N.  Lat.  52.  15. 

CARDIGANSHIRE,  a  county  of  South  Wales, 
bounded  on  tbe  north  by  Merionethshire  and  Mont- 
gomeryshire, on  the  east  by  Radnorshire  and  Breck- 
nockshire, on  the  west  by  the  Irish  sea,  and  on  the 
south  by  Caermarthenshire.  Its  length  from  north- 
west to  south-east  is  about  44  miles,  and  its  breadth 
near  20.  The  air,  as  in  other  parts  of  Wales,  varies 
with  the  soil,  which  in  tbe  southern  and  western  parts 
is  more  upon  a  level  than  this  principality  generally  is, 
which  renders  tbe  air  mild  and  temperate.  But  as 
the  northern  and  eastern  parts  are  mountainous,  they 
are  consequently  more  barren  and  bleak.  However, 
there  are  cattle  bred  in  all  parts  ;  but  they  have  nei- 
ther wood  nor  coal.  They  have  rich  lead  mines,  and 
fish  in  plenty.  The  principal  rivers  arc^the  Teivy,  the 
Ridol,  and  the  Istwith.  This  county  has  five  market- 
towns,  viz.  Cardigan,  Aberistwith,  Llanbadamvawn, 
lilanbedar,  and  Tregaron,  with  77  parishes  j  and  was 
computed  to  have  upwards  of  520,000  acres  of  land. 
It  sends  two  members  to  parliament  j  one  for  the 
county,  and  one  for  Cardigan,  and  contained  50,260 
inhabitants  {n  x8ix.  See  Cardiganshire,  Supple- 
ment. 

CARDINAL,  in  a  general  sense,  an  appellation 
given  to  things  on  account  of  their  pre-eminence.  The 
word  is  formed  of  the  Latin  rardb,  a  hinge;  it  being  on 
these  fundamental  points  that  all  the  rest  of  the  same 
kind  are  f  opposed  to  turn.  Thus,  justice,  prudence, 
temperance,  and  fortitude,  are  called  the  four  cardinal 
virtues^  af  being  the  basis  of  all  the  rest. 

Cardinal  Fhwer,  See  Lobelia,  Botant  /fi- 
der, 

CjEDiiTAL  Points^  in  Cosmography^  are  the  four  in« 
tersections  of  the  horizon  with  the  meridian,  and  the 
prime  vertical  circle.  Of  these,  two,  viz.  tbe  inter- 
sections of  the  horizon  and  meridian,  are  called  North 
and  Souths  with  regard  to  the  poles  they  are  directed 
to.  The  other  two,  viz.  the  intersections  of  the  hori- 
zon and  first  vertical,  are  called  East  and  WesU 

The  cardinal  points,  therefore,  coincide  with  the 
four  cardinal  regions  of  the  heavens  \  and  are  90^  dis- 
tant firom  each  other.  The  intermediate  points  are 
called  collateral  points* 

Cardinal  Points^  in  Astrology^  are  the  rising  and 
setting  of  the  sun,  the  zenith,  and  nadir. 

Cabmkal  Signs^  in  Astronomy^  are  Aries,  Libra, 
Cancer,  and  Capricorn. 

Cardinal  Winds  are  those  that  blow  from  the  car* 
dinal  points. 

Cardinal  Numbers^  in  Grammar^  are  the  numbers 
one,  two,  three,  &c.  which  are  indeclinable  \  in  oppo- 
sition to  the  ordinal  numbers,  first,  second,  third, 
fourth,  &c. 

Cardinal,  an  ecclesiastical  prince  in  the  Romish 
church,  being  one  who  has  a  voice  in  the  conclave  at 
tbe  election  of  a  pope.  Some  say  the  cardinals  were 
so  called  from  the  Latin  incardmatio^  which  signifies 
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CaMmal.  the  adoption  in  any  church  macle  of  n  priest  of  a  ib^ 
reign  churchy  driven  'thence  by  misfortune :  and  add, 
that  the  use  of  the  word  commenced  at  Borne  and 
Ravenna }  the  revenues  of  the  cluirch  of  which  cities 
being  very  great,  they  became  the  common  refuge  of 
the  unhappy  priests  of  all  other  churches* 

The  cardinals  compose  the  pope's  council  or  senate. 
In  the  Vatican  is  a  constitution  of  Pope  John,  which 
regulates  the  rights  and  titles  of  the  cardinals ;  and 
which  declares,  that  as  the  pope  represents  Moses,  so 
the  cardinals  represent  the  seventy  eiders,  who,  under 
the  pontifical  authority,  decide  private  and  particular 
differences. 

Cardinals,  in  their  first  institution,  were  only  the 
principal  priests,  or  incumbents,  of  the  parishes  of  Home* 
In  the  primitive  church,  the  chief  priest  of  a  parish, 
who  immediately  followed  the  bishop,  was  called  jdt^j- 
hyter*cardinaliSf  to  distinguish  him  from  the  other  petty 
priests,  who  had  no  church  nor  preferment  \  the  term 
was  first  applied  to  them  in  the  year  150  ;  others  say, 
under  Pope  Silvester,  in  the  year  300.  These  cardi* 
nal  priests  were  alone  allowed  to  baptize,  and  admini- 
ster the  eucbarist.  When  the  cardinal  priests  became 
bishops,  their  cardinalate  became  vacant  \  they  being 
then  supposed  to  be  raised  to  a  higher  dignity.-— Under 
Pope  Gregory,  cardinal  priests,  and  cardinal  deacons, 
were  only  such  priests  and  deacons  as  had  a  church'  or 
chapel  under  their  particular  care  :  and  this  was  the 
original  use  of  the  word.  Leo  IV,  in  the  council  of 
Borne,  held  in  853,  cajls  Kliftm  preshyterm  wicardifusi 
and  their  churches,  parochias  cardinales. 

The  cardinals  continued  on  this  footing  till  the 
eleventh  century  j  but  as  the  grandeur  and  state  of  his 
holiness  became  then  exceedingly  augmented,  he  would 
have  his  council  of  cardinals  make  a  better  figure  than 
the  ancient  priests  had  done.  It  is  troe,  they  still 
preserved  their  ancient  title  }  but  the  thing  expressed 
by  it  was  no  more.  It  was  a  good  while,  however,  be- 
fore they  had  the  precedence  over  the  bishops,  or  got 
the  election  of  the  pope  into  their  hands  :  but  when  they 
were  once  possessed  of  those  privileges,  they  soon  bad 
the  red  hat  and  purple  j  and  growing  still  in  authority, 
they  became  at  length  superior  to  the  bishops,  by  the 
sok  quality  of  being  cardinals. 

Du  Cange  observes,  that  originally  there  were  three 
kinds  of  churches :  the  first  or  genuine  cnurches  were 
properly  called  jDam^^j  the  second  deaconrieSy  which 
were  chapels  joined  to  hospitals,  and  served  by  dea- 
cons 'f  the  tliird  were  simple  oratorteSf  where  private 
masses  were  said,  and  were  discharged  by  local  and 
resident  chaplains.  He  adds,  that  to  distinguish  the 
principal  or  parish  churches  from  the  chapels  and  ora- 
tories, the  name  cardtfuUes  was  given  to  them.  Ac- 
cordingly, parish  churches  gave  titles  te  cardinal 
^priests ;  and  some  chapels  also,  at  length,  gave  the 
the  title  of  cardinal  deacons* 

Others  observe,  that  the  term  cardinal  was  given  net 
only  to  priests,  but  also  to  bishops  and  dcaoens  wlio 
were  attached  te  certain  churches,  to  distinguish  them 
from  those  who  only  served  them  en  pMsaaiU^  and  by 
commission.  Titular  churches,  or  benefices,  were  a 
kind  of  parishes,  u  e,  churches,  assigned  each  to  acsr- 
diaal  priest  $  wkh  some  stated  diatrict  depending  on  it, 
and  a  font  for  administering  of  baptiam,  in  cases  whcfe 
the  biibop  bioiself  eenld  not  adMiaister  it*    These  cai^ 


dinals  were  anbordtnate  to  the  bishops  ;  asd  according-  Cardioal. 
ly,  in  councils,  particularly  that  held  at,  Booie  in  860, 
subscribed  after  them. 

It  was  not,  however,  only  at  Borne,  that  oriests  bore 
this  name  ^  for  we  find  there  were  cardinal  priests  in 
France  :  thus,  tbe  curate  of  the  parish  of  St  John  de 
Vignes  is  called  in  old  charters  the  cardinal  priest  of 
that  parisb* 

The  title  of  cardirWa/  is  also  given  to  some  .bishops^ 
quatenus  bishops,  e,  g,  to  those  of  Mentz  and  Milan : 
the  archbishop  of  Bouxges  is  also,  in  ancient  writings, 
called  cardinal;  and  the  church  of  Boorges,  a  cardinal 
church.  The  abbot  of  Veudome  calls  himself  fu/'c&VM/tf 
natua. 

The  cardinals  are  divided  into  three  classes  or  orders^ 
containing  six  bishops,  fifty  priests,  and  fourteen  dea- 
cons 'j  making  in  all  seventy ;  which  constitute  what 
they  call  the  sacred  college.  The  cardinal  bishops,  wha 
are,  as  it  were,  the  pope^s  vicars,  bear  the  titles  of  the 
bishoprics  assigned  to  then  >  the  r^ st  take  such  titles 
as  are  given  them :  the  number  of  cardinal  bishops, 
has  been  fixed }  but  that  of  cardinal  priests  and  dea- 
cons, and  consequently  the  sacred  college  itself»  is  al* 
wayM  fluctuating.  Till  the  year  1125,  the  college  only. 
consisted  of  fifty-two  or  fifty-three :  the  council  of 
Constance  reduced  them  to  twenty-four  \  but  Sixtua 
IV.  without  any  regard  to  that  restriction,  raised  theok 
again  to  fifty- three,  and  Leo  to  sixty>fivc.  Thus,  aa 
tbe  number  of  cardinal,  priests  was  anciently  fixed  (n 
twenty-eight,  new  titles  were  te  be  established,  in  pio-. 
portion  as  new  cardinals  were  created.  ^  for  tbe 
cardinal  deacons,  they  were  originally  no  moie  thaa 
seven  for  the  fourteen  quarters  of  Bome ;  hut  they 
were  afterwards  increased  to  nineteen,  and  after  that 
w«re  again  diminished* 

According  to  Onuphrius,  it  ^s  Pope  Pius  IV.  whoi 
first  enacted,  in  1562,  that  the  pope  sbouJd  be  chosen 
only  by  tbe  senate  of  cardinals  j  whereas,  till  that  time, 
the  election  was  by  all  the  clergy  of  Borne.  Seme  say^ 
the  election  of  the  pope  rested  in  the  eardioab,  excliu> 
sive  of  the  clergy,  in  the  time  of  Alexander  IIL  in 
1160.  Others  go  higher  stilly  and  say,  that  Nicholas 
II.  having  been  elected  at  Sienna,  in  1058,  by  thtf 
cardinals  alone,  occasioned  the  right  of  election  In  he 
taken  from  the  clergy  and  people  of  Borne;  only  leav«> 
ing  them  that  of  confirming  him  by  their  consent  \ 
which  was  at  length,  however,  taken  from  them.  See 
his  decree  for  this  purpose,  issued  in  the  Boman  ceua« 
cil  of  1059,  ^^  Hardoain^s  Acta  Conciliornm,  torn.  vi. 
pt.  i.  p.  1165.  Whence  it  appears,  that  the  cardinala 
who  had  the  right  of  sofirage  in  the  election  of  bin 
successors,  were  divided  by  tliis  pontiff  into  cawdinol 
bishops^  and  cardinal  clerks;  meaning  by  the  fiarnier  the 
seven  bisbops  who  belonged  to  the  city  and  territory  o£ 
Borne  \  and  by  the  latter,  the  cardinal  presbyters^  or 
mtnistecs  of  the  twenly^eight  Boman  parishes,  or  prnwi* 
pal  churches.  To  these  were  added,  in  proceasef  time, 
under  Alexander  III.  and  other  poniifi,  near  nsenben, 
in  order  to  appease  the  tuauUs  occasioBed  by  the  ediet 
of  Nicholas  II. 

At  the  eceation  of  a  new  cardinal,  the  pq^  per- 
forms the  ceremony  of  opening  and  shutting  his  month  \ 
which  is  done  in  a  private  conaialory.  The  shotting 
his  month  inaplies  the  depriving  him  of  the  liberty  of 
giving  his  opinion  in  congregations  \  and  the  eaening 
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Cartlfttal  ^'^^  moatliy  which  is  perforflieil  15  dajs  after,  signifies 
the  taking  off  bis  restraint.  However,  if  the  pope  hap- 
pens to  die  doring  the  time  a  cardinal's  mouth  is  shot, 
he  can  nottber  give  his  voice  in  the  elect  ion  of  a  new 
•^po,  nor  be  himself  advanced  to  that  dignity* 

The  dress  of  a  cardinal  is  a  red  soutanne,  a  rocket, 
a  short  pnrple  mantle,  and  a  red  bat. 

The  cardinals  began  to  wear  the  red  hat  at  the 
oonncil  of  Lyons,  in  1241.  The  decree  of  Pope  Ur« 
imn  VIII.  whereby  it  is  appointed,  that  the  cardinak 
be  addressed  under  the  title  of  eminence^  is  of  the  year 
r650  \  till  then,  the^  wl&re  called  iliustrUHmi, 

When  cardinals  are  sent  to  the  courts  of  psinces,  it 
is  in  quality  of  legates  ^  latere  ;  and  when  they  are  ap- 
'Ipointed  governors  of  towns,  their  government  is  called 
by  the  name  of  iegatwn, 

Cardikal  has  also  been  applied  to  secular  officers. 
Thiis,  the  prime  ministers  in  the  court  of  the  emperor 
Tbeodosius,  are  called  cardtnales,  Cassiodoms,  lib.  vii. 
formal.  31.  makes  mention  of  the  cardinal  prince  of 
the  city  of  Borne ',  and  in  the.  list  of  officers  of  the 
dnke  of  Bretagne,  in  1447,  we  meet  with  one  Raonl 
de  Tborel,  cardinal  of  Quillart,  chancellor,  and  servant 
of  the  visconnt  de  Rohan  :  which  shows  it  to  have  been 
an  inferior  qnality. 

CARDIOID,  in  the  higher  geometry,  an  algebrai- 
cal edrve,  so  called  from  its  resemblance  to  a  heart.   ^ 

CARDIOSPERMUM.     ^e  Botant  Index. 

CARDIUM,  or  Cockle,  in  Zookgy^  a  genas  of 
insects  belonging  to  the  order  of  vermes  testacea.  The 
fehell  consists  of  two  eqaal  valves,  and  the  sides  are  equal. 
There  are  21  species  of  this  genns.  Common  on  all 
sandy  coasts,  lodged  a  little  beneath  the  sand  \  their 
place  is  marked  by  a  depressed  spot.  They  are  whole- 
some and  delicious  food. 

CARDONA,  a  handsome  town  of  Spain,  in  Cata- 
lonia, with  a  strong  castle,  and  the'  title  of  a  dochy, 
and  containing  2800  inhabitants.  ^  Near  it  is  an  inex- 
haustible mountain  of  salt  of  several  colours,  as  red, 
white,  carnation,  atid  green  :  but  when  washed,  it  be- 
oomes  whhe.  There  are  also  vineyards  which  produce 
excellent  wioe.  It  is  seated  on  an  eminence,  near  the  . 
river  Cardenero.     £•  Long.  i.  26.  N.  Lat.  41.  42. 

CARDUU8.    See  Botany  Index. 

CARDiTUS  Benedictutf  Blessed  thistle.  See  Ckicus, 
Botany  Index, 

CAREENING,  in  the  sea-langnage,  the  bringing 
a  ship  to  lie  down  on  one  side,  in  order  to  trim  and 
canlk  the  other  side. 

A  ship  is  said  to  be  brought  to  the  careen,  when  the 
most  of  her  lading  being  taken  not,  she  is  hulled  down 
on  one  side,  by  a  small  vessel,  as  low  as  necessary  j  and 
there 'kept  bf  the  weight  of  the  ballast,  ordnance,  &c. 
as  well  as  by  ropes,  lest  her  masts  should  be  strained 
too  moch  *f  in  order  that  her  sides  and  bottom  may  be 
trimmed,  seams  caulked,  or  any  thing  that  is  faulty 
imder  water  mended.  Hence,  when  a  ship  lies  on  one 
Mde  *when  she  sails,  she  is  said  to  sail  on  the  careen. 

CAREER,  in  the  manege,  a  place  inclosed  with  a 
'barrio,  wherein  they  run  the  ring. 

The  word  ia  also  ased  for  the  race  or  course  of  the 
liorse  itself,  provided  it  do  not  exceed  200  paces. 

In  the  ancient  cireos,  the  career  was  the  space  the 
Ingse,  orqnadrigse,  were  to  ran  at  full  speed,  to  gain 
the  'jiriae.    See  CiRcd^ 
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Career,  in  fiilconry,  is  «  flight  or  tour  of  the  bird, 
about  1 20  yards.  If  she  monnt  more,  it  is  called  ar 
douhle  career :  if  less,  a  semt-career, 

CAkELIA,  the  eastern  province  of  Finland }  di- 
vided into  Swedish  Carelia,  and  Muscovite  Carelia. 
The  capital  of  the  latter  is  Poven2»,  and  of  the  former 
Weibnrg. 

CARENTAN,  a  town  of  France  in  Lower  Nor- 
mandy,  with  an  ancient  castle.  Population  2860  in 
1 81 5.    W.  Long.  I.  14.  N.  Lat.  49.  20. 

CARET,  among  grammarians,  a  character  marked 
thns  A^  signifying  that  something  is  added  on  the 
margin,  or  interlined,  which  ought  to  come  in  where 
the  caret  stands. 

CAREW,  a  small  village  or  parish  of  Wales,  in 
the  county  of  Pembroke,  with  the  remains  of  a  fine 
castle.  Mere  a  tournament  was  held  about  the  begin- 
ning^ of  the  sixteenth  century,  or  earlier,  by  the  owner 
Sir  Keil  of  Thomas,  which  lasted  five  days.  A  cross 
14  feet  high,  formed  of  a  single  stone,  stands  by  the  side 
of  the  road.  Population  911  •  Distant  five  miles  from 
Pembroke. 

Carew,  Creorge^  born  in  Devonshire  in  1557,  an 
eminent  commander  in  Ireland,  was  made  president  of 
Monster  by  Queen  Elizabeth  }  when,  joining  his  forces 
with  the  earl  of  Thomond,  he  reduced  the  Irish  insnr- 
gens,  and  brought  the  earl  of  Desmond  to  his  trial. 
King  James  made  him  governor  of  Guernsey,  and  crea- 
ted him  a  baron.  As  he  was  a  valiant  commander,  he 
was  no  less  a  polite  scholar  ;  and  wrote  Pacata  Hi* 
hernia^  a  history  of  the  late  wars  in  Ireland,  printed 
after  his  death,  in  1633.  He  made  several  collections 
for  a  History  of  Henry  V.  which  are  digested  into 
Speed^s  History  of  Great  Britain.  Besides  these,  he 
collected  materials  of  Irish  history*  in  fonr  large  MSS. 
volumes,  now  in  the  Bodleian  library,  Oxford* 

Carew,  Thomas^  descended  from  the  family  of 
Carew  in  Gloucestershire,  was  gentleman  of  the  privy 
chamber  to  Charles  I.  who  always  esteemed  him  one 
of  the  most  celebrated  wits  of  his  court.  He  was  much 
respected  by  the  poets  of  his  time,  particularly  by  Ben 
Johnson  and  Sir  William  Davenant }  and  left  behind 
him  several  poems,  and  a  masque  called  Codum  Bn'tan* 
nicum^  performed  at  Whitehall  on  Shrove  Tuesday 
night,  1633,  by  the  king,  and  several  of  his  nobles 
with  their  sons.  Carew  was  assisted  in  the  contrivance 
by  Inigo  Jones,  and  the  music  was  set  by  Mr  Henry 
Lawes  of  the  king's  chapel.  He  died  in  the  prime  of 
life,  about  the  year  1639. 

Carew,  Richard^  author  of  the  **  Survey  of  Corn- 
wall," was  the  eldest  son  of  Thomas  Carew  of  East 
Anthony,  and  was  bom  in  1555.  When  very  joung, 
he  became  a  gentleman  commoner  of  Christ-church 
college,  Oxford  \  and  at  14  years  of  age  had  the  bo- 
nooT  of  disputing,  extempore,  with  the  afterwards  fa- 
moos  Sir  Philip  Sydney,  in  the  presence  of  the  earls 
of  Leicester,  Warwick,  and  other  nobility.  After 
spending  three  years  at  the  university,  he  removed  to 
the  Middle  Temple,  where  he  resided  the  same  lenoth 
of  time,  and  then  travelled  into  foreign  parts.  Not 
long  after  his  return  to  England,  be  married,  in  I577f 
Jnliana  Arundel,  of  Trerice*  In  I581,  Mr  Carew  was 
made  justice  of  the  peace,  and  in  1586  was  appointed 
high  sheriff  of  the  county  of  Cornwall  \  about  which 
time  he  was  likewise  gneen's  depo^  ior  the  militia* 
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QwBfiyf,  In  ^iSfP)  be  was  elected  »  member  of  the  college  of 
Apti^oaries^  a  distinetioD  to  wblcb  he  waa  entitled  bj 
bU  literary  abilities  and  pur6oit9*  What  paTticolarty 
engaged  lu&  attention  was  bis  native  county,  bis  '*  Sur- 
vey^' of  wbich  was  published,  in  4to  at  Londoni  in 
.l,6oa«  It  bath  been  twice  reprinted,  first  in  1723, 
and  next  in  1769.  Of  this  work  Camden  bath  spo- 
ken in  high  terms,  and  acknowledges  bis  obligations 
•to  the  author.  In  the  present  improved  state  of  topo- 
graphical knowledge,  and  since  Dr  Borlase's  excellent 
publications  relative  to  the  county  of  Cornwall,  the 
value  of  Carew^s  *'  Survey ''  must  have  been  greatly  di- 
jsinished.  Mr  Gough  remarks,  that  the  history  and 
monuments  of  this  country  were  faintly  touched  by 
Carew  ^  but  it  is  added,  that  be  was  a  person  extreme- 
]y  capable  of  describing  them,  if  the  infancy  of  those 
studies  at  that  time  had  afforded  light  and  materials. 
Another  work  of  our  author  was  a  translation  from  the 
Italian,  entitled,  **  The  Examination  of  Men^s  Wits. 
In  which,  by  discovering  the  variety  of  natures,  is 
showed  for  what  profession  each  one  is  apt,  and  how 
far  he  shall  profit  therein.^*  This  was  published  at 
Jiondon  in  1594,  and  afterwards  in  1604^  and  though 
Bichard  Carew^s  name  is  prefixed  to  it,  hath  been 
principally  ascribed  by  some  persons  to  bis  father.  Ac- 
cording to  Wood,  Carew  wrote  also,  ^*  The  true  and 
ready  way  to  learn  the  Latin  tongue,^*  in  answer  to 
a  query,  whether  the  ordinary  method  of  teaching  the 
Latin  by  the  rules  of  grammar  be  the  best  mode  of 
instructing  youths  in  that  language  ?  This  tract  is  in- 
volved in  Mr  Hartlib's  book  upon  the  same  subject, 
and  with  the  same  title.  It  is  certain  that  Carew  was 
a  eentleman  of  considerable  abilities  and  literature, 
and  that  he  was  held  in  great  estimation  by  some  of 
the  most  eminent  scholars  of  his  time.  He  was  parti- 
cularly intimate  with  Sir  Henry  Spelman,  who  extols 
bim  for  his  ingenuity,  virtue,  and  learning. 

Carew,  George,  brother  to  the  subject  of  the  last 
article,  was  educated  in  the  university  of  Oxford,  af^r 
which  he  studied  the  law  in  the  inns  of  court,  and  then 
travelled  to  foreign  countries  for  faxtber  improvement. 
On  his  return  to  bis  native  country,  be  was  called  to 
the  bar,  and  after  some  time  was  appointed  secretary 
to  Sir  Christopher  Hatton,  lord  chancellor  of  England* 
This  was  by  the  special  recommendation  of  Queen 
Elizabeth  herself,  who  gave  him  a  prothonotaryship  in 
the  chancery,  and  conferred  upon  him  the  honour  of 
knighthood.  .  In  1597,  Sir  George  Carew,  who  was 
then  a  master  in  chancery,  was  sent  ambassador  to  the 
king  of  Poland.  In  the  next  reign,  he  was  one  of  the 
commissioners  for  treating  with  the  Scotch  concerning 
an  onion  between  the  two.  kingdoms  >  after  which  he 
MA^  appointed  ambassador  to  the  court  of  France,  where 
be  continued  from  the  latter  end  of  the  year  1605  till 
1609.  D.|iring  bia  residence  in  that  country,  he  form- 
ed an. intimacy  with  Thuanus,  to  whom  he  commu- 
nicated an  account  of  the  transactions  in  Poland  whiUt 
be  Wits  employed  there,  which  we3  of  great  service  to 
tliat  admirable  author  in  drawing  up  the  X2ist  book 

of  his  history. ,  After  .Sir  George  Carew^s  return  from  ed,  in  a  collection,  entitled,  *'  The  Musical  Centor}!^ 
France,  he  was  advanced  to  the  important  post  of  mas-  ^  in  IQO  English  Ballads,  &c.^*  and,  in  1743,  his  drama« 
tcr  of  the  court  of  war49,  which  honourable  situation     "'  '      *  "      .  -rrr... 

he  did  not  long  live  to  enjoy  j  for  it.  appears  fcom  a 
tetter  written  by  Thuanus. to  Camdea  in  the  spring 
^^hi  tb.a^.h^  wa^  tbeq^  UteJy  4cic«a3ed* .  Sir  George 


Carew  married  Thomasine,  daughter  of  Sir  Francis  Csrew 
Godolphin,  great  grandfather  of  the  lord  tteasofer  Go-  I 
dolphin,  and  had  by  her  .two  sons -and  three  daogbten* .  ^^*' 
When  Sir  George  Carew  returned,  in  1 609,  from  his  ' 
French  embassy,  be  drew  up,  and  addressed  to  James  I. 
**  A  Belation  of  the  Sute  of  France,  with  the  cha- 
racters of  Henry  IV.  and^  the  principal  persona  of  that 
Court."  The  characters  are  drawn  from  personal 
knowledge  and  close  observation,  and  might  be  of  ser^ 
vice  to  a  general  historian  of  that  period.  The  com^- 
position  is  perspicuous  and  manly,  and  entirely  free 
from  the  pedantry  which  prevailed  in  tbe  reign  of 
James  I. }  but  this  is  the  less  surprising,  as  Sir  George 
Carew^s  taste  had  been  formed  in  a  better  era,  that  of 
Queen  Elizabeth.  The  valuable  tract  we  are  speaking 
of  lay  for  a  long  time  in  MS. ;  till  happly  falling  into 
the  hands  of  tbe  earl  of  Hardwicke,  it  was  communis 
cated  by  him  to  Dr  Bircb,  who  published  it,  in  1749^ 
at  the  end  of  his  ''  Historical  View  of  the  Negotia^ 
tions  between  the  Courts  of  England,  France,  and 
Brussels,  from  1592  to  1617."  That  intelligent  and 
industrious  writer  justly  observes,  that  it  is  a  model 
upon  which  ambassadors  may  form  and  digest  their  no* 
tions  and  representations ;  and  tbe  late  celebrated  poet 
Mr  Gray  hath  spoken  of  it  as  an  excellent  perform^ 
ance. 

CAREX,  Sedge-grass.    See  Botany  Index. 

CAREY,  Hahrt,  a  man  distinguished  by  both 
poetry  and  music,  but  perhaps  more  so  by  a  certain 
facetiousness,  which  made  him  agreeable  to  every  bo* 
dy.  He  published  in  17  20  a  little  collection  of  poems  ; 
and  in  1732,  six  cantatas,  written  and  composed  by 
himself.  He  also  composed  sundry  songs  for  modern 
comedies,  particularly  those  in  the  *^  Provoked  Hus* 
band  :''  he  wrote  a  farce  called  **  Tbe  Contrivances,^* 
in  which  were  several  little  songs  to  very  pretty  airs  of 
his  own  composition  )  he  also  made  two  or  three  little 
dramas  for  Goodman's-fields  theatre,  which  were  very 
favourably  received.  In  1729,  be  published  hv  sub- 
scription his  poems  much  enlarged :  with  the  addition 
of  one  entitled  **  Namby  Pamby,**  in  which  Am-> 
brose  Philips  is  ridiculed.  Carey^s  talent,  savs  his  hia-r 
torian,  lay  in  humour  and  nnmalevolent  satire :  to  ri« 
dicule  the  rant  and  bombast  of  modem  tragedies,  he 
wrote  one,  to  which  be  gave  the  strange  tide  of 
**  Chrononhotontbologos,**  acted  in  Z734.  He  also 
wrote  a  farce  called  *'  The  Honest  Yorkshireman.** 
Carey  was  a  thorough  Englishman,  and  had  an  unsur** 
mountable  aversion  to  the  Italian  opera  and  tbe  singers 
in  it:  be  wrote  a  burlesque  opera  on  tbe  subject  of 
the  **  Dragon  of  Wantley  >'*  and  afterwards  a  sequel 
to  it,  entitled,  "  The  Dragoness }"  both  which  were 
esteemed  a  trme  burlesque  upon  the  Italian  opera.  His 
qualities  being  of  the  entertaining  kind,  he  was  led 
into  more  ezpences  than  his  (inabces  could  bear,  and 
thus  was  frequently  in  distress.  His  friends,  however, 
were  alwavs  ready  to  assist  him  by  their  little  8ubscrip*>  . 
tions  to  his  works :  and  encouraged  by  these,  be  re« 
published,  in  1740,  all  tbe  songs  he  had  ever  compos- 


tic  works,  in  a  small  volume,  4to.  With  all  his  mirtk 
and  good  humour,  be  seems  to  have  been  at  times  deep- 
ly affected  with  the  malevolence  of  some  of  bis  own 
professaoD,  who,  forroftMns  th»t  no.  one  can  gaess  a^ 
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Cany     were  his  enMniet,  and  <  this,  with  the  pressore  of  his 
D         etrciuMtanceSi  is  sapposed  to  have  occasioned  his  un- 
^f***^   timelj  end  ;  for^  about  1 744,  in  a  fit  of  desperation, 
J  he  laid  Tiolent  hands  on  himseify  and,  at  his  house  in 
Wamer-street,  Cold-Bath  Fields,  put  a  period  to  a 
life,  which,  says  Sir  John  Hawkins,  had  been  led  witli- 
oat  reproach*     It  is  to  be  noted,  and  it  is  someWhat 
nngnlar  in  soch  a  character,  that  in  all  bis  songs  and 
poens  on  wine,  love,  and  such  kind  of  subjects,  he 
Aeems  to  have  manifested  an  inviolable  regard  for  de- 
cency and  good  manners. 

CARGAD0R8,  a  name  which  the  Dutch  give  to 
those  brokers  whose  business  is  to  find  freight  for  ships 
ootward  bound,  and  to  give  notice  to  the  merchants, 
who  have  oommodities  to  send  by  sea,  of  the  ships  that 
are  ready  to  sail,  and  of  the  places  for  which  they  are 
bound. 

CARGAFOL,  or  Kargafol,  the  capital  of  a  ter- 
ritory of  the  same  name,  in  the  province  of  Dwina,  in 
Muscovy.    £•  Long.  36.     N.  Lat.  63. 

CARGO  denotes  all  the  merchandises  and  effects 
which  are  laden  on  board  a  ship. 

SupeT'CABGOf  a  person  employed  by  merchants  to 
go  a  voyage,  oversee  the  cargo,  and  dispose  of  it  to  the 
best  advantage. 

CABIA,  in  Ancient  Geography^  a  country  of  the 
Hither  Asia}  whose  limits  are  extended  by  some,  while 
they  are  contracted  by  others.  Mela  and  Pliny  extend 
the  maritime  Caria  from  Jasus  and  Halicarnassus,  to 
Calynda,  and  the  borders  of  Lycia.  The  inland  Carta 
Ptolemy  extends  to  the  Meander  and  beyond.  Car^ 
Cariates^  Cariatisj  Carissa  and  Cart's^  and  Catra^  are 
the  gentilitious  names;  Cariust^nd  Carious  the  epithets. 
In  Care  periculumj  was  a  proverbial  saying  on  a  thing 
exposed  to  danger,  but  of  no  great  value.  The  Cares 
being  the  Swiss  of  those  days,  were  hired  and  placed 
in  the  front  of  the  battle,  (Cicero).  Cum  Care  Carissa^ 
denoted  the  behaviour  of  clowns.  The  Cares  came 
originally  from  the  islands  to  the  continent,  being  for- 
merly subject  to  Minos,  and  called  Leleges :  this  the 
Cretans  affirm,  and  the  Cares  deny,  making  themselves 
aborigines.  They  are  of  a  common  original  with  the 
Mysi  and  Lydi,  having  a  common  temple,  of  a  very 
ancient  standing,  at  Melassa,  a  town  of  Caria,  called 
Jovis  CarU  Delubrum^  (Herodotus).  Homer  calls  the 
Carians,  barbarians  in  language. 

CARIATI,  a  -town  of  Italy,  in  the  kingdom  of 
Naples,  and  province  of  Hither  Calabria,  with  a  bishop's 
■ee,  and  the  title  of  a  principality.  It  is  two  miles 
from  the  golf  of  Taranto,  and  37  north-east  of  Coeenza. 
£.  Long.  1 7.  19.  N.  Lat.  30.  38. 

CARIBBEE  ISLANDS,  a  cluster  of  islands  situated 
in  the  Atlantic  ocean  between  59  and  63  degrees  of 
west  longitude,  and  between  11  and  18  degrees  of  north 
latitude.  They  lie  in  the  form  of  a  bow  or  semicircle, 
stretching  almost  from  the  coast  of  Florida  north,  to 
near  the  river  Oroonoque.  Those  that  lie -nearest  the 
east  have  been  called  the  Windward  Islands^  the  others 
the  Leeumrd^  on  account  of  the  winds  blowing  gene- 
rally from  the  eastern  point  in  those  quarters.  Abb^ 
Baynal  conjectures  them  to  be  the  tops  of  very  high 
mountains  formerly  belonging  to  the  continent,  which 
have  been  changed  into  islands  by  some  revolotion  that 
has  laid  the  fiat  country  under  water.  The  direction 
ef  the  Garibbee  islands^  beginning  from  Tobago,  is 


nearly  north  and  N.  N.  W. '  This  direction  is  eonti-  Csribbee 
nued,    forming  a  line  somewhat  curved  towards  the    Mandi. 
nortb«we8t,  and  ending  at  Antigua.     In  this  place  the        '  "'^ 
line  becomes  at  once  curved ;  and  extending  itself  in  a 
straight  direction  to  the  west  and  north-west,  meets  in 
its  course  with  Porto-Rico,  St  Domingo,   and  Cuba, 
known  by  the  name  of  the  Leeward  Islands^  which  are 
separated   from  each   other  by   channels  of  yarions 
breadths.    Some  of  these  are  6,  others  15  or  20  leagues 
broad,  but  in  all  of  them  the  soundings  are  from  100 
to  120  or  150  fathoms.    Between  Grenada  and  St  Vin- 
cent^s  there  is  also  a  small  archipelago  of  30  leagues,  in 
which  the  soundings  are  not  above  ten  fathoms.     The 
mountains  in  the  Caribbee  islands  run  in  the  same  di- 
rection as  the  islands  themselves.     The  direction  is  so 
regular,  that  if  we  were  to  consider  the  tops  of  these 
mountains  only,  independent  of  their  bases,  they  might 
be  looked  upon   as  a  chain  of  hills  belonging  to  the 
continent,  of  which  Martinico  would  be  the  most  north- 
westerly promontory.    The  springs  of  water  which  flow 
from  the  mountains  in  the  Windward  islands,  run  all 
in  the  western  parts  of  these  islands.  The  whole  eastern 
coast  is  without  any  running  water.     No  springs  come 
down  there  from  the  mountains ;  and  indeed  they  wonld  - 
have  there  been  useless;  for  after  having  run  over  a  very- 
short  tract  of  land,  and  with  great  rapidity,  they  would 
have  fallen  into  the  sea.     In  Porto  Rico,  St  Domingo, 
and  Cuba,  there  are  a  few  rivers  that  discharge  them- 
selves on  the  northern  side,  and  whose  sources  rise  in 
the  mountains  running  from  east  to  west,  that  is,  through 
the  whole  length  of  these  islands.    From  the  other  side 
of  the  mountains  facing  the  sooth,  where  the  sea,  flow- 
ing with  great  impetuosity,  leaves  behind  it  marks  of 
its  inundations,  several  rivers  flow  down,  the  mouths  of 
which  are  capable  of  receiving  the  largest  ships.     The 
soil  of  the  Caribbees  consists  mostly  of  a  layer  of  clay 
or  gravel  of  difierent  thickness ;  under  which  is  a  bed 
of  stone  or  rock.     I1ie  nature  of  some  of  those  soils  is 
better  adapted  to  vegetables   than  others.     In  those 
places  where  the  clay  is  drier  and  more  friable,  and 
mixes  with  the  leaves  and  remains  of  plants,  a  layer  of 
earth  is  fdrmed  of  greater  depth  than  where  the  clay 
is  moister.    The  sand  or  gravel  has  difierent  properties 
according  to  its  pecnliar  nature  j  wherever  it  is  less 
bard,  less  compact,  and  less  porous,  small  pieces  se- 
parate themselves  from  it,  which,  though  dry,  preserve 
a  certain  degree  of  coolness  useful-  to  vegetation.   This 
soil  is  called  in  America  tk  pumice-stone  soil.    Where- 
ever  the  clay  and  gravel  do  not  go  through  such  modi- 
fications, the  soil  becomes  barren,  as  soon  as  the  layer 
formed  by  the  decomposition  of  the  original  plants  is 
destroyed.-^By  a  treaty  concluded  in  January  1660, 
between   the  French   and  English,  the   Caribs  were 
confined  to  the  islands  of  St  Vincent^s  and  Dominica, 
where  all  the  scattered  body  of  this  people  were  united, 
and  at  that  time  did  not  exceed  in  number  6000  men. 
See  St  Vincent's  and  Dominica. 

As  the  Caribbee  islands  are  all  between  the  tropics, 
their  inhabitants  are  exposed,  allowing  for  the  varieties 
resulting  from  difference  of  situation  and  soil,  to  a  per- 
petual heat,  which  generally  increases  from  the  rising 
of  the  sun  till  an  hour  afbr  "noon,  and  then  declines  in 
proportion  as  the  sun  declines.  The  rariations  of  the 
temperature  of  the  air  seem  to  depend  rather  on  the 
wiad  tbaa  on  the  changes  pf  the  seasons. ..  la  those 

places  ^ 
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Caribbee    places  where  the  wind  does  not  blow,  the  tar  is  exces* 

ltiaad$.  ^  eively  hot,  and  none  but  the  easterly  winds  contribate 

'  to  temper  and  refresh  it ;  those  that  blow  from  the 

south  and  west  afford  little  relief  j  but  they  are  much 

less  frequent  and  less  regular  than  that  which  blows 

from  the  east.     The  branches  of  the  trees  exposed  to 

the  influence  of  the  latter  are  forced  round  towards  the 

west  'y  but  their  roots  are  stronger,  and  more  extended 

under  the  ground,  towards  the  east  than  towards  the 

west,  and  hence  they  are  easily  thrown  down  by  strong 

west  winds  *  or  hurricanes  from  that  quarter.      The 

easterly  wind  is  scarce  feh  in  the  Caribbee  islands 

before  nine  or  teh  oVIock  in  the  morning,  increases  in 

proportion  as  the  sun*  rises  above  the  horizon,  and 

decreases  as  it  declines.  Towards  the  evening  it  ceases 

•entirely  to  blow  on  the  coasts,  bat  not  on  the  open  sea. 

It  has  also  been  observed,  that  it  blows  with  more  force 

and  more  regularity  in  the  dog-days  than  at  any  other 

■time  of  the  year. 

The  rain  also  contribntes  to  the  temperature  of  the 
Caribbee  islands,  though  not  equally  in  them  all.  In 
those  places  where  the  easterly  wind  meets  with  no- 
thing to  O|^ose  its  progress,  it  dispels  the  clouds  as 
they  begin  to  rise,  and  causes  them  to  break  either  in 
the  woods  or  upon  the  mountains.  But  whenever  the 
storms  are  too  violent,  or  tlie  blowing  of  the  easterly 
wind  is  interrupted  by  the  changeable  and  temporary 
effect  of  the  southerly  or  westerly  ones,  it  then  begins 
to  rain.  In  the  other  Caribbee  islands,  where  this 
wind  does  not  generally  blow,  the  rains  are  so  fre- 
quent and  plentiful,  especially  in  the  winter  season, 
which  lasts  from  the  middle  of  July  to  the  middle  of 
October,  that,  according  to  the  most  accurate  obser- 
vations, as  much  rain  fnlls  in  one  week  as  in  our  cli- 
mates in  a  year.  Instead  of  those  mild  refreshing 
showers  which  fall  in  the  European  climates,  the  rains 
of  the  Caribbee  islands  are  torrents,  the  sound  of  which 
might  be  mistaken  for  hail,  were  not  that  almost  to- 
tally unknown  under  so  burning  a  sky.  These  showers 
indeed  refresh  the  air  j  but  they  occasion  a  dampness, 
the  effects  of  which  are  not  less  disagreeable  than  fatal. 
The  dead  mnst  be  interred  within  a  few  hours  after 
they  have  expired.  Meat  will  not  keep  sweet  above 
24  hours.  The  fruits  decay,  whether  they  are  gather- 
ed ripe  or  before  their  maturity.  The  bread  must  be 
made  up  into  biscnits,  to  prevent  its  growing  mouldy. 
Common  wines  torn  sour,  and  iron  turns  rusty,  in  a 
day^s  time.  The  seeds  can  only  be  preserved  by  con- 
ataat  attention  and  care,  till  the  proper  season  returns 
for  sowing  them.  When  the  Caribbee  islands  were 
first  discovered,  the  corn  that  was  conveyed  there  for 
the  support  of  the  Europeans,  was  so  soon  damaged  that 
it  became  necessary  to  send  it  out  in  the  ears.  This 
necessary  precaution  so  mnch  enhanced  the  price  of  it, 
that  few  were  able  to  purchase  it.  Flour  was  then 
substitnted  in  lien  of  com  *,  which  lowered  indeed  the 
expences  of  transput,  but  bad  this  inconvenience,  that 
it  w«s  sooner  damaged.  It  was  imagined  by  a  mer- 
chant, that  if  the  floor  were  entirely  separated  from 
Ihe  bran,  it  wonld  have  the  double  advantage  of  being 
cheaper  and  keeping  longer.  He  caused  it  therefore 
*  to  be  sifted,  and  put  the  finest  floor  into  strong  casks, 
and  beat  it  dose  together  with  iron  hammers,  till  it 
"became  so  close  a  body  that  the  itir  eottld  scarcely  pe- 
«iietnte«tti .  Thia  method  mw  iband  to  answer  the  par- 
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pose  *f  and  if,  by  it,  the  fldor  cannot  be  preaerved  as  Ctnbbre 
long  as  in  our  dry  and  temperate  cHmates,  it  may  be 
kept  for  six  months,  a  year,  or  longer,  according  to 
the  degree  of  care  taken  in  the  preparation. 

However  troublesome  these  effects  of  the  rain  may 
he,  it  is  attended  with  some  others  still  more  formi- 
dable $  namely,  freqnent  and  dreadful  earthquakes.-— 
These  happening  generally  during  the  time  or  towards 
the  end  of  the  rainy  season,  and  when  the  tides  are 
highest,  some  ingenious  naturalists  have  supposed  that 
there  might  be  a  connexion  between  them.  '  The  waters 
of  the  sky  and  of  the  sea  undermine,  dig  up,  and 
ravage  the  earth  in  several  different  ways.  Among 
the  various  shocks  to  which  the  Caribbee  islands  are 
exposed  from  the  fury  of  the  boisterous  ocean,  there  is 
one  distinguished  by  the  name  of  ma  de  maree^  or  ttkiri" 
pool.  It  constantly  happens  once,  twice,  or  thric^, 
from  July  to  October,  and  always  on  the  western  coasts, 
because  it  takes ^plaoe  after  the  time  of  the  westerly  or 
southerly  winds,  or  while  they  blow.  The  waves, 
which  at  a  distance^ seem  to  advance  gently  within  400 
or  500  yards,  suddenly  swell  against  the  shore,  as  if 
acted  upon  in  an  oblique  direction  by  some  superior 
fi>rce,  and  break  with  the  greatest  impetuosity.  The 
ships  which  are  then  upon  the  coast,  or  in  the  roads 
beyond  it,  unable  either  to  keep  their  anchors  or  to 
put  out  to  sea,  are  dashed  to  pieces  against  the  land, 
and  all  on  board  most  commonly  perish.  The  hurri- 
cane is  another  terrible  phenomenon  in  these  islands, 
by  which  incredible  damage  is  occasioned  i  but  happily 
it  occurs  not  often. 

The  produce  of  the  Caribbee  islands  is  exceedingly 
valuable  to  the  Europeans,  consisting  of  sugar,  rum, 
molasses,  indigo,  &c«  a  particular  account  of  which  is 
given  under  the  name  of  the  respective  islands  as  they 
occur  in  the  order  of  the  alphabet. 

CARIBBIANA,  or  Caribiaka,  the  noith-east 
coast  of  Terra  Firma,  in  Sooth  America,  otherwise 
called  New  AsDALuaiA. 

C ARICA,  the  Papaw.    See  Botany  Index. 

The  fruit  of  one  species  is  by  the  inhabitants  of  the 
Caribbee  islands  eaten  with  pepper  and  sugar  as  me- 
lons, but  is  much  inferior  to  a  melon  in  its  native  coun- 
try \  but  those  which  have  ripened  in  Britain  were  de- 
testable :  the  only  use  to  which  Mr  Miller  sajrs  he  has 
known  them  put  was,  when  they  were  about  half 
grown,  to  soak  them  in  salt  water  to  get  out  the  acrid 
juice,  and  then  pickle  them  for  onangos,  to  which  they 
are  a  good  substitute. 

CAKIC ATURA,r  in  Pmnting^  denotes  the  conceal- 
ment of  real  beauties,  and  the  exaggeration  of  ble- 
mishes, but  still  so  as  to  preserve  a  resemblance  of  the 
object.  The' word  is  Italian  ^  formed  of  ctiruti,  a  load, 
burden,  or  the  like. 

CARICOUS,  an  epithet  gj^en  to  such  tumours  as 
resemble  the  figure  of  a  fig.  They  are  frequently  found 
in  the  piles. 

CARIES,  the  corruption  or  mortification  of  a  bone. 
See  Mebicine  and  SuitGEltY  Ind^. 

CARIGNANO,  a  fortified  town  of  Piedmont,  situ- 
ated on  the  river  Po,  about  seven  miles  south  of  Turin. 
£.  Long.  7.  25.  N.  Lat.  44.  30.  It  was  taken  in 
1 544  by  the  French ;  who  demolished  the  fortifica- 
tions, but  spared  the  caHle.  It  Was  also  taken,  and  re- 
taken, in  1691. 

CARILLONS, 
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CtrilUnt  C ABILLQV^8»  a  tpMles  of  cbimes  freqaent  ia  tbt 
I  Low  CooDtritSv  particularly  at  Giieaty  and  Antwerf, 
Caiiathuki  ^^^  played  oa  a  Duabex  of  bells  lo  a  belfrey,  forming 
'  ▼  a  complete  aeries  or  scale  of  tones  and  semitones,  like 
tbose  on  the  harpaiobord  and  organ.  There  are  pedals 
'  coamunicallog  with  the  great  bells,  upon  which  the 
6arilbfi£ur  with  bis  feet  plays  the  bass  to  sprightly  airs, 
performed  with  the  tiro  hands  upon  the  upper  species 
of  keys.  Tbve  keys  are  projecting  sticks,  wide  eaoogh 
asunder  to  be  struck  with  violence  and  velocity  by 
either  of  the  hands  edgewise,  without  the  danger  of  hit- 
ting the  neighbouring  key;  The  player  is  provided 
with  a  thick  leather  covering  for  the  little  finger  of 
each  hand,  to  guard  against  the  violence  of  the  stroke. 
These  carillons  are  heard  through  a  large  town. 

CARINA,  a  Latin  term,  properly  signifying  the 
lu^  of  a  ship  \  or  that  long  piece  of  timber  running 
along  the  bottom  of  the  ship  from  head  to  stern,  upon 
whioh  the  whole  stmcture  is  built  or  framed. 

Carina  is  also  frequently  used  for  the  whole  capa* 
city  or  bulk  of  a  ship  \  containing  the  hull  or  all  the 
space  below  the  deck.  Hence  the  word  is  also  some- 
times nsed  by  a  figure  for  the  whole  ship. 

Carina  is  also  used  in  the  ancient  architecture. 
The  Romans  gave  the  name  carina  to  all  buildings  in 
fonp  of  a  ship,  as  we  still  give  the  name  fuive  to  the 
middle  or  principal  vault  of  our  Gothic  churches  ^  be- 
cause it  has  that  figure. 

Carina,  among  anatomists,  is  used  to  denote  the 
spina  dorsii  as  likewise  for  the  fibrous  rudimenta  or  ei|i- 
bryo  of  a  chick  appearing  in  an  incobated  egg.  The 
earina  consists  of  the  entire  vertebra^  as  they  appear 
after  ten  or  twelve  days  incubation.  It  is  thus  called, 
because  crooked  in  form. of  the  keel  of  a  ship.-— Bota- 
nists also,  fm  the  like  reasoa,  use  the  word  carina  to 
express  the  lower  petalum  of  a  papiiionaceoos  flowerl 

Carinjl  were  also  weepers,  or  women  hired  among 
the  ancient  Romans,  to  weep  at  funerals :  they  were 
thus  called  from  Caria^  the  coontiy  whence  most  of 
them  came. 

CARINOLA,  an  episcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  Terra  di  Lavoro.  £•  Long. 
15.  5.  N.  Let.  41.  15. 

CARINTHIA,  a  duchy  of  Germany,  in  the  circle 
of  Aostria,  boonded  by  the  archbishopric  of  Saltzburg 
on  the  north,  and  by  Camiola  and  the  Venetian  terri- 
toriea  on  the  smith,  on  the  west  by  Tyrol,  and  oa  the 
east  by  Stiria.  A  part  of  this  country  was  anciently 
called  CenMB,  and  the  inhabitante  Carnij  but  the  for^ 
roer  afterwards  obtained  the  name  of  Canni^ia^  and  the 
latter  Carantani  or  Carinthu  The  air  of  this  country 
is  cold|  and  the  soil  in  general  mountainous  and  bar- 
ren «,  but  there  are  some  fruitful  dales  and  valleys  in  it, 
which  produce  wheat  and  other  grain.  The  lakes, 
brooks,  and  rivers,  which  are  very  nmnereus,  abound 
wilAi  fish  }  and  the  mountains  yield  lead  and  iron,  and 
in  many  places  are  covered  with  woods.  The  river 
.  ^  fivave,  which  rnas  across  the  country,  is  the  most  con- 
•  saderable  in  Carintbia.  The  inhabitants  are  partly  de- 
scendants of  the  ancient  Germans,  and  partly  of  the 
Sciavonians  or  Wendst  The  states  are  constitoted  ae 
io  Austria,  and  their  assemMiee  are  held  at  Clagenfiirt. 
The  archbishop  of.  Saltzburg  and  .the  bishop  of  Bam- 
berg have  eoBsideimble  territories  in  this  coni^try*  Chri- 
stianity was,  planted  here  hi  the  7th  oeaHiry*    The 
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only  professien  tolerated  at  present  is  the  Roman  Ca-  Cariethia 

tholic     The  bishoj[is  are  those  of  Gurk  and  Lavant,        11 
who  are  subject  to  tbe  archbishop  of  Saltzburg.    This    ^f**!'*^* 
duchy  was  formerly  a  part  of  Bavaria.     In  the  year  '  j. 

1282,  the  emperor  Rodolph  I.  gave  it  to  Maynard 
count  of  Tyrol, .  on  condition  that  when  his  male  issue 
failed,  it  should  revert  to  the  house  of  Austria  y  >  which 
happened  in  I33X*  The  population  of  Carintbia  ia 
1812  amounted  to  282,454,  or  about  fo  persons  to  the 
square  mile.  Of  these  138,000  were  males,  of  whom 
500  were  nobles,  jooo  citizens,  11,500  mechanics,  and 
76,500  were  tenants  and  peasantry. 

CARIPI,  a  kind  of  cavalry  in  the  Turkish  army. 
The  caripi  to  the  number  of  about  1 000  are  not  slaves, 
nor  bred  up  in  the  seraglio,  like  tbe  rest;  but  are  gene- 
rally Moors  or  renegade  Christians,  who  having  follow- 
ed adventures,  being  poor,  and  having  their  fortune  to 
seek  by  their  dexterity  and  courage,  have  arrived  at 
the  rank  of  horse  guards  to  the  Grand  Signior. 

CARISSA.    See  Botany  Indest. 

CARITAS.— The /)occi4ii»  earitatis^  or  grace  cup, 
was  an  extraordinary  allowance  of  wine  or  other  liquors, 
wherein  tlie  religious  at  festivals  drank  in  commemora- 
tion of  their  founders  and  benefactors. 

CARISBROOK  castle,  a  castle  situated  in  tbe 
middle  of  the  isle  of  Wight,  where  King  Charles  I.  was 
imprisoned.     W.  Long.  i.  30.  N.  Lat.  50.  40. 

CARISTO,  an  episcopal  city  of  Greece,  in  the 
efistern  part  of  the  island  of  Negropont,  near  Cape 
Loro.    £.  Long.  24. 15*.  N.  Lat.  38.  6. 

CARK£,  denotes  the  30th  part  of  a  sarflar  of 
wool. 

CARLE.    See  Churl. 

CARL£TON,  Sir  J)udlet,  was  born  in  Oxford- 
shire, 1573,  and  bred  in  Christ-church  college.  He 
went  as  secretary  to  Sir  Ralph  Win  wood  into  the  Low  ' 
Countries,  when  King  James  resigned  the  cautionary 
towns  to  the  StatM  \  and  was  afterwards  employed  for 
29  years  as  ambassador  to  Venice,  Savoy,  and  the 
United  Provinces.  King  Charles  created  bim  Viscount 
Dorchester,  and  appointed  him  one  of  his  prineipal  se- 
cretaries of  state  \  in  which  office  he  died  in  1651.  He 
was  esteemed  a  good  statesman,  though  an  honest  man  ; 
and  published  several  political  works. 

CARLINA,  the  Carlike  thistle.  See  Botany 
Jitf/ejr. 

CARLIN£,  or  Caroline  thistle.  See  Car- 
LiNA.  It  is  said  to  have  been  discovered  by  an  angel 
to  Charlemagne,  to  core  his  army  of  the  plague  j  whence 
its  denomination. 

Carline,  or  CarMne^  a  silver  coin  current  in  tho 
Neapolitan  dominions,  and  wortb  about  4d.  of  our 
money. 

Carlines,  or  Carlings,  in  a  9hip,  two  pieeee 
of  timber  lying  fore  and  aft,  along  from  one  beam  to 
another,  directly  over  the  keel  \  serving  as  a  founda- 
tion for  the  whole  body  of  the  ship^  Oa  these  the 
ledges  rest,  whereon  the  j^anks  of  the  deck  and  other 
matters  of  carpentry  are  made  fast.  The  carlinea 
have  their  ends  let  into  the  beams  called  euhcr-iaH^ 

CdRLUfB  Treea^  are  timbers  going  athwart  the  ship, 
from  (he  sides  to  the  hatchway,  serving  to.  sustain  the 
deck  on  both  sides. 

CABLINGFOBD,  a  port  town  of  Iieeland,  seated 
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.Garliiig*  00  CiM'luigtoD  bay^  io  the  comity  of  Loiiiliy  and  pro- 
Curd,      vlnce  ofX^eiDSter,  22  mUes  north  of  Drogheda*     W» 
Long.  6.  24.  N.  Lat.  24.  5. 

CAHLISLE,  the  capital  city  of  the  comity  of  Cimi- 
berlaodf  seated  on  the  south  of  the  river  Edeo,  and  be* 
tweeo  the  Petteral  on  the  ea^t,  and  the  Caude  on  the 
west.  It  is  surrounded  by  ,a  strong  stone  wall,  and  has 
a  pretty  large  castle  in  the  western  part  of  it,  as  also  a 
citadel  in  the  eastern  part,  built  by  Henry  VIIL  It 
flourished  in  the  time  of  the  Romans,  as  appears  from 
the  antiquities  that  are  to  be  met  with  here,  and  the 
Boman  coins  that  have  been  dug  up.  At  the  departure 
of  the  Bomans  this  city  was  ruined  by  the  Scots  and 
Ficts  'f  and  was  not  rebuilt  till  the  year  680,  by  £g- 
frid,  who  encompassed  it  with  a  wall,  and  repaired  the 
church.  In  the  8th  and  9th  centuries,  the  whole  coon- 
try  was  again  ruined,  and  the  city  laid  desolate  by  the 
iacursions  of  the  Norwegians  and  Danes.  In  this  con- 
dition it  remained  till  the  time  of  William  Bufus  ^  who 
repaired  the  walls  and  the  castle,  and  caused  the  houses 
to  be  rebuilt.  It  was  fortified  by  Henry  I.  as  a  bar- 
rier against  Scotland }  he  also  placed  a  garrison  in  it, 
and  made  it  an  episcopal  see.  It  was  twice  taken  by 
the  Scots,  and  afterwards  burnt  accidentally  in  the 
reign  of  Bichard  II.  The  cathedral,  the  suburbs,  and 
J 500  houses,  were  destroyed  at  that  time.  It  is  at 
present  in  a  good  condition  j  and  has  three  gates,  the 
English  on  the  south,  the  Scotch  on  the  north,  and 
the  Irish  on  the  west.  It  has  two  parishes,  and  as  many 
churches,  St  Cuthbert^s  and  St  Mary's,  the  last  of 
which  is  the  cathedral,  and  is  separated  from  the  town 
by  a  wall  of  its  own.  The  eastern  part,  which  is  the 
newest,  is  a  curious  piece  of  workmanship.  The  choir 
with  the  aisles  is  71  feet  broad  ^  and  has  a  stately  east 
tvindow  48  feet  high  and  30  broad,  adorned  with  cu- 
rious pillars.  The  roof  is  elegantly  vaulted  with  wood ; 
and  is  embellished  with  the  arms  of  England  and 
France  quartered  ^  as  also  with  Percy's,  Lucy's,  War- 
ren's, Mowbray's,  and  many  others.  In  the  choir  are 
the  monuments  of  the  bishops  who  were  buried  there. 
This  see  was  erected  in  1x33  by  King  Henry  I.  and 
made  suffragan  to  the  archbishop  of  York.  The  ca* 
thedral  church  here  had  been  founded  a  short  time  be- 
fore by  Walter,  deputy  in  these  parts  for  King  William 
Bufus,  and  by  him  dedicated  to  the  Virgin  Mary.  He 
likewise  built  a  monasteryi  and  filled  it  with  canons 
regular  of  St  Augustine.  This  foundation  continued 
till  the  dissolution  of  monasteries^  when  its  lands  were 
added  to  the  see,  and  the  maintenance  of  a  dean,  &c. 
placed  here  in  their  room.  The  church  was  almost 
ruined  by  the  usurper  Cromwell  and  his  soldiers ;  and 
has  never  since  recovered  its  former  beauty,  although 
repaired  after  the  Bestoration.  This  diocese  contains 
the  greatest  part  of  the  counties  of  Cumberland  and 
Westmoreland,  in  which  are  only  93  parishes  j  but 
these  (as  all  the  northern  are)  exceeding  large  $  and  of 
them  18  are  impropriations.  Here  is  one  archdeacon, 
viz.  of  Carlisle.  The  see  is  valued  in  the  king's  books 
at  530I.  48.  ii-Jd.  but  is  computed  to.  be  worth  an- 
nually 2800I.  The  clergy's  tenth  amounts  only  to 
161 1.  IS.  7{-d.  To  this  cathedral  belong  a  bishop,  * 
dean,  a  chancellor,  an  archdeacon,  four  prebendaries, 
eight  minor  canons,  &c.  and  other  inferior  officers  and 
servants. 
The  Picts  wall|  which  was. built  across  the  countiy 
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from  NewfG»Btle»  termkiatei  near  this  ^ghute^'  CariUo'  4Mkle 
was  a  fortified,  place,  and  stiil  has  iU  governor  Atti  | 
lieutenanff-govemor,  but  no  garrison*  It  %ratf  taken  by-y"^*^*^ 
the  rebels,  Nov.  15*  1745}  and  was  retirifteQ  by  the 
duke  of  Cumberland  on  the  loth  of  Decenber  folloir^ 
ing,  and  deprived  of  its  gates.  It  is  governed  by  » 
mayor,  twelve  aldermen^  two  bailiffs,  &«•  aad  haa  m 
considerable  market  on  Saturdays.  The  manuiaelam 
of  Carlisle  are  chiefly  of  printed  lineaa,  for  which  neat 
3000L  per  annum  is  paid  in  duties.  It  is  also  noted 
for  a  great  Aianufactareu>f  whips,  in  whiob  a  great 
number  of  children  are  employed.-— Salmons  appear  ia 
the  Eden  in  numbers,  so  early  as  the  months  of  De- 
cember  and  January  }  and  the  Xiondon  and  even  New- 
castle markets  are  supplied  with  early  fish  from  this 
river :  but  it  is  remarkable,  that  they  do  not  visit  tho 
Esk  in  any  quantity  till  April ;  notwithstanding  thm 
mouths  of  the  two  rivers  are  at  a  small  distance  fnNB 
each  other.—- Carlisle  sends  two  members  to  parlianenl, 
and  gives  title  of  earl  to  a  braneh  of  the  Howard  fa* 
mily. 

C ABLOCK,  in  commerce,  a  sort  cS  isinglass^  made 
with  the  sturgeon's  bladder,  imported,  from  Affch- 
angel.  The  chief  use  of  it  is  for  clarifying  winet 
but  is  also  used  by  the  dyers.  The  best  carlock  comes 
from  Astracan,  where  a  great  quantity  of  sturgeon  is 
caught. 

CARLOSTAD,  or  Carlstad,  a  town  of  Sweden 
in  Wermeland,  seated  on  the  lake  Wermer,  in  £«Loig« 
14.  4.  N.  Lat.  59. 16. 

CARI.OSTAD,  or  Carlstadif  a  town  o£  Hungary,  ca«« 
pital  of  Croatia,  and  the  usual  residence  of  the  sever- 
nors  of  the  province.  It  is  seated  on  the  river  Kulpby 
in  E.  Long.  1 6.  5.  N.  Lat.  45.  34. 

CABLOWITZ,  a  small  town  of  Hungary,  in  Sda- 
vonia,  remarkable  for  a  peace  concluded  here  between 
the  Turks  and  Christians  in  1669.  It  is  seated  on  the 
west  side  of  the  Danube,  and  contains  560a  inhabi- 
tants.   E.  Long.  ip.  5.  N.  Lat.  45.  25. 

CABLSCBONA,  or  Carlscroon,  a  seaport  town 
in  the  Baltic,  belonging  to  Sweden*  It  derives  its 
origin  and  name  from  Charles  XI.  who  first  laid  the 
foundation  of  a  new  town  in  1680,  and  removed  the 
fleet  from  Stockholm  to  this  place,  on  account  of  its 
advantageous  situation  in  the  centre  of  the  Swedish 
seas,  and  the  superior  security  of  its  harbour.  The 
greatest  part  of  Carlscrona  stands  upon  a  small  rocky 
island,  which  rises  gently  in  a  bay  of  the  Baltic  ^  the 
suburbs  extend  over  another  small  rock,  and  along  the 
mole  close  to  the  bason  where  the  fleet  is  moored.  The. 
way  into  the  town,  from  the  mainland,  is  carried  over 
a  dyke  to  an  island,  and  from  thence  along  two  long 
wooden  bridges  joined  by  a  barren  rock.  The  town  is 
spacious,  and  contains  about  18,000  inhabitants^  It  is 
adorned  with  one  or  two  handsome  churches,  and  a  few 
tolerable  houses  of  brick ',  but  the  generality  of  the 
buildings  are  .of  wood.  The  suburbs  axe  fortified  towards 
the  land  by  a  stone  wall.  The  entrance  into  the  har- 
bour, which  by  nature  is  extremely  difficult  from  a 
number  of  shoals  and  rocky  islands,  is  still  further  se^ 
cured  from  the  attack  of  an  enemy's  fleet  by  two  strong 
forts  built  on  two  islands,  under  the  battenes  of  which 
all  vessels  must  pass. 

Formerly  vessels  in  this  port  when  careened  and 
repaired^  we^e  laid  upon  their,  sides  in  the  cfen  ba^ 
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««•  boUavrad  in  dw  aolid  roek ;  it  ivat  begtM 
in  17149  and  finiih^  id  1724}  bat  as  it  waa  too 
•■mil  for  tbe  adanMioii  of  non  of  war,  it  baa  latolj 
boeo  anlargod,  and  is  now  capable  of  receiring  a  tbip 
of  tba  iirtt  rate.  Bot  new  docks  bave  been  began 
«|wn  a  stapendons  plan^  worthy  of  tbe  ancientRomans. 
Aceordtog  to  tbe  original  scbeme,  it  was  inteadcd  to 
oonstmct  30  docks,  for  building  and  laying  up  tbe 
largest  sbips,  at  the  extremity  of  the  harbour.  A 
buve  bason,  capable  of  admitting  two  men  of  war,  is 
designed  to  communicate,  by  sluices,  with  two  smaller 
basons,  from  each  of  which  are  to  extend,  like  tbe 
radii  of  a  circle,  five  rows  of  covered  docks  j  each  row 
is  to  be  separated  by  walls  of  stone  ^  and  each  dock  to 
be  provided  with  sluice  gates,  so  as  to  be  filled  or 
emptied  by  means  of  pumps.  Close  to  tbe  docks, 
OMgacines  for  naval  stores  are  to  be  constructed,  and 
tbe  whole  to  be  inclosed  with  a  stone-wall.  The  pro- 
ject was  began  in  1757,^  but  was  much  neglected  until 
tbe  accession  of  bis  present  majesty,  who  warmly  pa- 
tronized the  arduous  undertaking.  At  the  commence- 
ment of  the  works,  25,000!.  were  annually  expended 
npon  tbem ;  which  snm  has  been  lessened  to  about 
6000I.  per  annum,  and  the  number  of  docks  reduced 
to  20.  Tbe  first  dock  was  completed  in  1779,  and  it 
was  computed  that  the  whole  number  would  be  executed 
in  20  years ;  but  they  are  yet  unfinished. 

CARLSTADT,  a  town  of  Germany,  in  Bavaria, 
seated  on  the  river  Maine.  It  has  a  strong  castle.  £• 
Long.  9.  51.  N.  Lat.  50.0. 

CARLTON,  a  town  in  Norfolk,  held  by  this  tenure, 
that  they  shall  prteent  1000  herrings  baked  in  14  pies 
lo  tbe  king,  wherever  be  shall  be  when  they  first  come 
in  season. 

CARLYLE,  Joseph  Dacrk,  an  eminent  orienta- 
list.   8ee  SuppLEMXirr. 

CARMAGNOLA,  a  fortified  town  of  Italy,  in  Pied- 
mont, with  a  good  castle.  It  is  seated  in  a  country 
abounding  in  com,  flax,  and  silk,  near  tbe  river  Po,  in 
£.  Long.  7.  32.  N.  Lat.  44.  43. 

CARMAN  iA,  in  Ancient  Geography ^  a  country  of 
Asia,  to  the  east  of  Persia,  having  Partbia  to  tbe  north, 
Gedrosia  to  the  east,  to  the  sooth  the  Persian  gulf  or 
sea  in  part,  and  in  part  the  Indian,  called  the  'Uarma^ 
man  Sea  /  distinguished  into  Carmania  Deserta^  and 
Carmania  PrepnOf  the  former  lying  to  the  south  of 
Parthia,  and  to  the  south  of  that,  the  Propria^  quite  to 
tbe  sea.  Its  name  is  from  tbe  Syriac,  Carma^  signi- 
fying a  **  vine,^*  for  which  that  country  was  famous, 
yielding  clusters  three  feet  long.  Now  Kermak,  or 
Carimakia,  a  province  of  modern  Persia. 

CARMEL,  a  high  mountain  of  Palestine,  standing 
on  the  skirts  of  the  sea,  and  forming  the  most  remark- 
able headland  on  all  that  coast.  It  extends  eastward 
from  the  sea  as  far  as  the  plain  of  Jexreel,  and  from 
the  city  of  that  name  quite  to  Ccesarea  on  the  south. 
It  seems  to  have  had  the  name  of  Carmel  from  its  great 
fertility  $  this  word,  according  to  the  Hebrew  import, 
signifying  the  vine  of  God^  and  is  used  in  Scripture  to 
denote  any  fmitfbi  spot,  or  any  place  planted  with 
froit  trees.  This  mountain,  we  are  assured,  was  very 
fertile.  Mr  Sandys  acquaints  us,  that,  when  well  cul- 
tivated, it  aboonds  with  olives,  vines,  and  variety  of 
fmfts  and  herbs,  both  medicinal  and  aromatic.   Others, 
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however,  represent  it  as  rather  dry  and  btrroa ;  whi^    Catmci. 
perhaps  may  have  happened  from  tbe  neglect  of  apri- Carmelite. 

culture  so  common  in  all  parts  of  tbe  Turkish  empire, ' ^ 

especially  where  they  are  exposed  to  the  incursions  of 
tbe  Arabs.  Carmel  is  tbe  name  of  the  mountain,  and 
of  a  city  built  on  it}  as  well  as  of  a  heathen  deity 
worshipped  in  it,  but  without  either  temple  or  statue  } 
though  anciently  there  must  have  been  a  temple,  as 
we  are  told  that  this  mountain  was  a  favourite  retreat 
of  Pythagoras,  who  spent  a  good  deal  of  time  in  the 
temple,  without  any  person  with  him.  But, what  hath 
rendered  Mount  Carmel  most  celebrated  and  revered 
both  by  Jews  and  Christians,  is  its  having  been  tbe  re- 
sidence of  the  prophet  Elijah,  who  is  supposed  to  have 
lived  there  in  a  cave  (which  is  there  shewn),  before  ^e 
was  taken  np  into  heaven. 

CARM£LIT£8,  an  order  of  religious,  making  one 
of  the  four  tribes  of  mendicants  or  begging  friar:* ; 
and  taking  its  name  from  Mount  Cacmel,  formerly 
inhabited  hj  Elias,  Elisha,  and  the  children  of  tbe 
prophets }  from  whom  this  order  pretends  to  descend  in 
an  unintermpted  succession.  The  manner  in  which 
they  make  out  their  antiquity  has  something  in  it  too 
ridiculous  to  be  rehearsed.  Some  among  them  pretend 
they  are  descendants  of  Jesus  Christ  i  others  go  further, 
and  make  Pythagoras  a  Carmelite,  and  the  ancient 
druids  regular  branches  of  their  order.  Phocos,  a 
Greek  monk,  speaks  the  most  reasonably.  He  says, 
that  in  his  time,  11 85,  £lias*s  cave  was  still  extant  on 
the  mountain^  near  which  were  the  remains  of  a 
building  which  intimated  that  there  had  been  anciently 
a  monastery  }  that,  some  years  before,  an  old  monk,  a 
priest  of  Calabria,  by  revelation,  as  he  pretended,  from 
the  prophet  Elias,  fixed  there,  and  assembled  ten  bro- 
thers. In  1 209,  Albert,  patriarch  of  Jerusalem,  gave 
the  solitaries  a  rigid  rule,  which  Papebroch  has  since 
printed.  In  X217,  or,  according  to  others,  1226,  Pope 
Honorius  III.  approved  and  confirmed  it.  This  rule 
contained  x6  articles  ;  one  of  which  confined  them  to 
their  cells,  and  enjoined  them  to  continue  day  ^nd 
night  in  prayer }  another  prohibited  the  brethren 
having  any  property;  another  enjoined  fasting  frdra 
the  feast  of  the  holy  cross  till  Easter,  except  on 
Sundays }  abstinence  at  all  times  from  flesh  was  enjoin- 
ed by  another  article ;  one  obliged  them  to  manual*  la- 
bour ;  another  imposed  a  strict  silence  on  them  from 
vespers  till  the  tierce  the  next  day. 

The  peace  concluded  by  the  emperor  Frederic  XL 
with  tbe  Saracens,  in  tbe  year  1229,  so  disadvantage- 
ous to  Christendom,  and  so  beneficial  to  the  infidels, 
occasioned  the  Carmelites  to  quit  the  Holy  Land,, 
under  Alan  the  fifth  general  of  the  Order«  He  j^rst 
sent  some  of  the  religions  to  Cyprus,  who  landed  there 
in  the  year  1328,  and  fonnded  a  monastery  in  the 
forest  of  ^ortania.  Some  Sicilians,  at  the  same  time, 
leaving  Mount  Carmel,  returned  to  their  own  country, 
where  they  founded  a  monastery  in  the  suburbs  of 
Messina.  Some  English  departed  out  of  Syria,  in  the 
year  1240,  to  found  others  in  England.  Others  of 
Provence,  in  tbe  year  1244,  founded  a  monastery  in 
the  desert  of  Aigualates,  a  league  from  Marseilles  ^ 
and  thus,  the  number  of  their  monasteries  increasing, 
they  held  their  European  general  chapter  in  the  year 
1245,  i^t  their  monastery  of  Aylesfoid  in  England.-^ 
This  order  is  so  much  increased,  that  it  has,  at  present. 
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C^imdites  3S  provinces,  liesides  the  congFegttioii  of  Mantua,  in 
tl        which  are  54  monasteries,  under  a  vicar-general ;  and 
Curmlna-  j|,g  congregations  of  Barefooted  Carmelites  in  Italy  and 
Spain,  which  have  their  pecoliar  general. 

After  the  establishment  of  the  Carmelites  in  Europe, 
their  rule  was  in  some  respects  altered  ;  the  first  time, 
by  Pope  Innocent  IV.  who  added  to  the  first  article  a 
precept  of  chastity,  and  relaxed  the  nth,  which  enjoins 
abstinence  at  all  times  from  flesh,  permitting  them, 
when  they  travelled,  to  eat  boiled  flesh ;  this  pope 
likewise  gave  them  leave  to  eat  in  a  common  refectory, 
and  to  keep  asses  or  mules  for  their  use.  Their  rule 
was  again  mitigated  by  the  popes  Eugenius  IV.  and 
Pius  II.  Hence  the  order  is  divided  into  two  branch- 
es, viz.  the  Carmelites  of  the  ancient  observance j  called 
tlie  moderate^  or  mitigated  ;  and  those  of  the  strict  ob» 
servance,  who  are  the  barefooted  Carmelites  ;  a  reform 
set  on  foot  in  1548,  by  S.  Theresa,  a^  nun  of  the 
convent  of  Avila,  in  Castile:  these  last  are  divided 
Into  two  congregations,  that  of  Spain  and  that  of 
lUjjr. 

The  habit  of  the  Carmelites  was  at  first  white,  and 
the  cloak  laced  at  the  bottom  with  several  lists.  But 
Pope  Honorius  IV.  commanded  them  to  change  it  for 
that  of  the  Minims.  Their  scapulary  is  a  small  wool- 
len habit  of  a  brown  colour,  thrown  over  their  shouldeH. 
They  wear  no  linen  shirts,  but  instead  of  tbeni  linsey- 
woolsey,  which  they  change  twice  a-week  in  the  sum- 
mer, and  once  a-week  in  the  winter. 

If  a  monk  of  this  order  li/es  with  a  woman,  he  is 
prohibited  saying  mass  for  three  or  four  years,  is  de- 
clared infamous,  and  obliged  to  discipline  himself  pub- 
licly once  a-week.  If  he  is  again  guilty  of  the  same 
fault,  his  penance  is  doubled  \  and  if  a  third  time,  be 
is  expelled  the  order. 

CARMEN,  an  ancient  term  among  the  Latins,  used 
in  a  general  sense  to  signify  a  verse  5  but  more  parti- 
cularly to  signify  a  spell,  charm,  form  of  expiation,  or 
execration,  couched  in  a  few  words  placed  in  a  mystic 
order,  on  which  its  efficacy  depended.  Pezron  derives 
the  ^ord  carmen  from  the  Celtic  carm^  the  shout  of 
joy,  or  the  verses  which  the  ancient  bards  sung  to 
encourage  the  soldiers  before  the  combat.— CarmtfO 
was  anciently  a  denomination  given  also  to  precepts, 
laws,  prayers,  imprecations,  and  all  solemn  formulse 
couched  in  a  few  words  placed  in  a  certain  order, 
though  written  in  prose.  In  which  sense  it  was  that 
the  elder  Cato  wrote  a  Carmen  de  moribus^  which  was 
not  in  verse  but  in  prose. 

CARMENTALIA,  a  feast  among  the  ancient  Bo- 
mans,  celebrated  annually  upon  the  nth  of  January, 
in  hononr  of  Carmenta,  or  Carmentis,  a  prophetess  oJF 
Arcadia,  mother  of  Evander,  with  whom  she  came  into 
Italy  60  years  before  the  Trojan  war.  The  solemnity 
Vras  also  repeated  on  the  X5th  of  January,  which  is 
marked  in  the  old  calendar  of  Carmentak'a  relata.  lliis 
feast  was  established  on  occasion  of  a  great  fecundity 
among  the  Roman  dames,  after  a  general  reconciliation 
with  their  husbands,  with  wbom  they  had  been  at  vari- 
ance, in  regard  of  the  ase  of  coaches  being  prohibited 
them  by  an  edict  of  the  senate.  This  feast  was  cele- 
brated by  the  women  \  he  who  oflfered  the  sacrifices  was 
called  saceHos  carmentaHs. 

CARMINATIVES,  medicines  used  in  colics,  or 
ether  flatulent  disordersy  to  dispel  the  wind. 


The  word  comes  from  the  Ladn  tarminarey  to  ear^  Canaint- 
•r  teaze  wool,  and  figuratively  to  attenuate  and  dis«     tirts 
cuis  wind  or  vapours,  and  promote  their  discharge  by        11 
perspiration.     Though  Dr  Quincy  makes  it  more  mys-  p*"»^«'^c«' 
terious :  He  says  it  comes  from  the  word  carmen^  takr 
ing  it  in  the  sense  of  an  invocation  or  charm  \  and 
makes  it  to  have  been  a  general  name  for  all  medicines 
which  operated  like  charms,  i.e.  in  an  extraordinary 
manner.     Hence,  as  the  most  violent  pains  were  fre- 
quently those  arising  from  pent-up  wind,  which  imme- 
diately cease  upon  dispersion,  the  term  carminative  be- 
came in  a  peculiar  sense  applied  to  medicines  which 
gave  relief  in  windy  cases,  as  if  they  cured  by  enchant- 
ment: but  this  interpretation  seems  a  little  too  far 
strained. 

CARMINE,  ft  powder  of  a  very  beautiful  red  co^ 
lour  bordering  upon  purple  \  and  used  by  painters  in 
miniature,  though  rarely,  on  account  of  its  great  price. 
The  manner  of  preparing  it  is  kept  a  secret  by  the  co- 
lour-makers ;  neither  do  any  of  those  receipts  which 
have  for  a  long  time  been  poblished  concerning  the  pre- 
paration of  this  and  other  colours,  at  all  answer  the 
purpose.     See  Cotovn-making, 

CARMONA,  a  town  of  Italy  in  Friali,  and  in  the 
county  of  Goritz,  seated  on  a  mountain  near  the  river 
Indri.  It  belongs  to  the  house  of  Austria.  E.Long. 
5.  37.  N.  Lat.  46.  15. 

Carmoka,  an  ancient  town  of  Spain,  in  Aodalosia* 
It  is  seated  in  a  fertile  country,  15  miles  east  of  8e» 
ville.     W.  Long.  5.  37.  N.  Lat.  37.  34. 

CARNATIC,  a  province  of  Hindestan.     See  Sup* 

PLEMEMT. 

CARNATION.    See  Diahthus,  Botavt  Index. 

Carvatiov  Ool&urf  among  painters,  is  nnderstood 
of  all  the  parts  of  a  picture,  in  general,  which  repre* 
sent  flesh,  or  which  are  naked  and  without  drapery. 
Titian  and  Correggio  in  Italy,  and  Rubens  and  Van- 
dyke in  Flanders,  excelled  in  carnations.— In  colour- 
ing for  flesh,  there  is  so  great  a  variety,  that  it  is  hard 
to  lay  down  any  general  rules  for  instructions  therein  : 
neither  are  there  any  regarded  by  those  who  have  ac- 
quired a  skill  this  way  ^  the  various  colouring  for  car- 
nations may  be  easily  produced,  b^  taking  more  or 
less  red,  ^lue,  yellow,  or  bistre,  whether  for  the  first 
colouring  or  for  the  finishing  ^  the  colour  for  women 
should  be  blnish,  for  children  a  little  red,  both  fresh 
and  gay  ^  and  for  men  it  slioold  incline  to  yellow,  es- 
pecially if  they  are  old. 

Carnation,  among  dyers.  To  dye  a  camatioiY,  or 
red  rose  colour,  it  is  directed  to  take  liquor  of  wheat 
bran  a  suflicient  quantity,  alum  three  pounds,  tartar 
two  ounces  \  boil  them,  and  enter  20  yards  of  broad 
cloth  J  after  it  has  boiled  three  hours,  cool  and  wash 
it :  take  fresh  clear  bran  liquor  a  sufficient  quantity ,^ 
madder  five  pounds  ^  boil  and  sodden  according  to  Art* 
—-The  Bow  dyers  know  that  the  solution  of  tin,  being 
put  in  a  kettle  to  the  alum  and  tartar,  in  another  pro- 
cess, makes  the  cloth,  &c.  attract  the  colour  into  it^ 
so  that  none  of  the  cochineal  is  left,  but  the  whole  is 
absorbed  by  the  cloth. 

CARNEADES,  a  celebrated  Greek  philosopher, 
was  a  native  of  Cyrene  in  Africa,  and  founder  of  the 
third  academy.  He  was  so  fond  of  study,  that  he  not 
only  avoided  aH  entertainments,  but  forgot  even  to  eat 
at  bis  own  table  5  bis  maid  servant  Melissa  was  oblig- 
ed 
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farAcadei  ed  to  |^ai  IIm  victoals  into  liis  biiofl.     He  w«s  an  mu« 
I  ,      tHgonist  of  the  Stoics  }  aod  applied  hiroself  ivitli  great 
C^tmeiii.    eagertie^a  to  refute  the  works  of  Chiysippos,  one  of  the 
most  celebrated  philosophers  of  their  sect.     The  power 
of  his  eloquence  was  dreaded  even  by  a  Roman  senate* 
The  Athenians    being  condemned  by  the  Romans  to 
pay  a  fine  of  500  talents  for  plundering  the  city  of 
Oropas,  sent  ambassadors  to  Rome,  who  got  the  fine 
mitigated  to  xoo  talents.     Carneades  the  Academic, 
Diogenes    the    Stoic,   and   Critolans  the  Peripatetic, 
were  charged  with  this  embassy.    Before  they  had  an 
audience  of  the  senate,  they  harangued  to  great  multi- 
tudes in  different  parts  of  the  city.     Garneades^s  elo- 
quence was  distinguished  from  that  of  the  others  by  its 
etrength  and  rapidity.     Cato  the  Elder  made  a  motion 
in  the  senate  that  these  ambassadors  should  be  immedi- 
ately sent  back,  because  it  was  very  difficult  to  discern 
tiie  truth  through  the  arguments  of  Carneades.     The 
Athenian  ambassadors  (said  many  of  the  senators)  were 
sent  rather  to  force  us  to  comply  with  their  demands, 
than  to  solicit  them  by  persuasion  j   meaning,  that  it 
was  impossible  to  resist  the  power  of  that  eloquence 
with  which  Carneades  addressed  himself  to  them*    Ac- 
cording to   Plutarch,    the  youth  at  Rome   were  so 
eharmed  by  the  orations  of  this  philosopher,  that  they 
forsook  their  exercises  and  other  diversions,  and  were 
carried  with  a  kind  of  madness  to  philosophy  ;  the  hu- 
moor  of  philosophising  spreading  like  enthusiasm.  This 
grieved  Cato,  who  was  particularly  afraid  of  the  sub* 
tility  of  wit  and  strength  of  argument  with  which  Car- 
neades maintained  either  side  of  aquestioo.    Carneades 
harangued  in  favour  of  justice  one  day,  and  the  next 
day  against  it,  to  the  admiration  of  all  who  heard  him, 
aasong  whom  were  Galba  and  Cato,  the  greatest  ora- 
tors of  Rome.     This  was  his  element ;  he  delighted*  in 
demolishing  his  own  work  j  because  it  served  in  the 
end  to  confirm  bis  grand  principle,  that  there  are  only 
probabilitiee  or  resemblances  of  truth  in  the  mind  of 
man  ^  so  that  of  two  things  directly  opposite,  either 
may  be  choeen  indifferently.     Quintilian  remarks,  that 
though  Canieades  argved  in  favour  of  injustice,  yet  he 
himself  acted  accordmg  to  the  strict  rules  of  justice. 
The  following  was  a  maxim  of  Carneades :  **  If  a  man 
privately  knew  that  his  enemy,  or  any  other  person 
whoee   death  might  be  of  advantage  to  him,  woold 
come  to  tit  down  on  grass  in  which  there  lurked  an 
asp,  he  ought  to  give  him  notice  of  it,  though  it  were 
in  the  power  of  no  person  whatever  to  blame  him  for 
being  silent.**     Carneades,  according  to  some,  lived 
to  be  85  years  old :  others  make  him  to  be  90 :  his 
death  is  placed  in  the  4th  year  of  the  162A  Olym- 
piad. 

CARNEDDE,  in  British  antiquity,  denotes  heaps 
of  stones,  snpposed  to  be  dvoidical  remains,  and  thrown 
together  on  occasion  of  confirming  and  commemorat- 
ing a  covenant.  Gen.  zxxi.  46.  They  are  very  com* 
Bon  in  the  isle  of  Anglesey,  and  were  also  used  as  se- 
Mlchnl  meonments,  in  the  manner  of  tumuli;  for  Mr 
Aowland  found  a  onrious  nm  in  one  of  these  camedde. 
'Whenoe  it  may  be  inferred,  that  the  Britons  bad  the 
custom  of  throwing  stones  on  the  deceased.  From  this 
cutom  is  derived  the  Welsh  proverb|  Kem  ardyhen 
^  01  bdidc  thee.** 

CARNEIA,  in  aaliqoity,  a  feslival  In  bononr  ^of 
Afotlo,  sornanicd  Carncus,  held   in  most  cities  of 
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Q^ece,  but  especially  at  Sparta,  where  it  was  first   Oinieia 
instituted.  || 

The  reason  of  the  name,  as  well  as  the  occasion  of  Carsifw. 
the  institution,  is  controverted.     It  lasted  nine  days,  "^ 
beginning  on  the  13  th  of  the  month  Cameus.     The  ce- 
remonies were  an  imitation  of  the  method  of  living  and 
discipline  used  iu  camps. 

CARNEL.— The  building  of  ships  first  with  their 
timber  and  beamS|  and  after  bringing  on  their  planks, 
is  called  camel  work,  to  distinguish  it  from  clinch 
work. 

Vessels  also  which  go  with  mizen  sails  instead  of 
main  sails  are  by  some  called  carnels. 

CARNELIAN,  in  Natural  History^  a  precious 
stone,  of  which  there  are  three  kinds,  distinguished  by 
three  colours,  a  red,  a  yellow,  and  a  white.  The  red  is 
very  well  known  among  us  \  is  found  in  roundish  or 
oval  masses,  much  like  our  common  pebbles;  and  is 
generally  met  with  between  an  inch  and  two  or  three 
inches  in  diameter  \  it  is  of  a  fine, .  compact,  and  close 
texture  ;  of  a  glossy  surface  \  and,  in  the  several  spe- 
cimens, is  of  all  the  degrees  of  red,  from  the  palest 
flesh-colour  to  the  deepest  blood-red.  It  is  generally 
free  from  spots,  clouds,  or  variegations :  but  sometimes 
it  is  veined  verv  beautifully  with  an  extremely  pale 
red,  or  with  white ;  the  veins  forming  concentnc  cir- 
cles, or  other  less  regular  figures,  about  a  nucleus,  in 
the  manner  of  those  of  agates.  The  pieces  of  carne- 
lian,  which  are  all  one  colour,  and  perfectly  free  from 
veins,  are  those  which  our  jewellers  generally  make 
use  of  for  seahi,  though  the  variegated  ones  are  much 
more  beautifuL  The  camelian  is  tolerably  hard,  and 
capable  of  a  very  good  polish  :  ir  is  not  at  all  affected 
by  acid  menstruums :  the  fire  divests  it  of  a  part  of 
its  colour,  and  leaves  it  of  a  pale  red ;  and  a  strong 
and  long-continned  heat  will  ledttce  it  to  a  pale  dirty 

The  finest  camelians  are  those  of  the  East  Indies  \ 
but  there  are  very  beautiful  ones  found  in  the  rivers  of 
Silesia  and  Bohemia  j  and  we  have  some  not  despicable 
ones  in  Engand. 

Though  the  ancients  have  recommended  the  came* 
Han  as  astringent,  and  attributed  a  number  of  fanciful 
virtues  to  it,  we  know  of  no  other  nse  of  the  stone 
than  the  cutting  seals  on  it  \  to  which  purpose  it  is 
excellently  adapted,  as  being  not  too  hard  for  cutting, 
and  yet  hard  enough  net  to  be  liable  to  accidents,  to 
take  a  good  polish,    and  to  separate  easily  from  the 


CARNERO,  in  GecgrapAy,  a  name  given  to  that 
part  of  the  gulf  of  Venice  which  extends  firom  the 
western  coast  of  Istria  to  the  islands  of  Orsssa  and  t|ie 
coast  of  Morlachia. 

Carve&o  is  likewise  the  name  of  the  ci^pe  to  the 
west  of  the  mouth  of  the  bay  of  Gibraltar..  ^ 

CARNIFEX,  among  the  Romans,  the  common  te- 
ecntioner.  By  reason  of  the  odioosness  of  his  officci  the 
camifex  was  expressly  prohibited  by  the  laws  from  havr 
iog  his  dwelling  house  within  the  city.  In  middk-ages 
witters  camifex  also  denotes  a  botcher* 

Under  the  Anglo- Danish  kings,  the^sarnifex  was  an 
officer  of  great  dignity  ;  beine  ranked  with  the  arch* 
bishop  of  York,  Earl  Goodwin,  and  the  lord  stewanL 
Fior,  Wigom.  ann.  X040,  Re*  Hankmmrtu^  JU^ncwm 
JEhr*  Archutp*  Goodwinum  ctnmUm^  Edrtctsm  dispensa^ 
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'  '     !)iCABNIOXiA,..'a  dtHsbj  «f  Gevmany,  bounded  on 

ib^.Mudi  kf  tbo  Adj:«atic  sea,  dd4  tbtkt  part  rf  Istria 
powMSffd  bjr  the  fepuWe-  of  Veoice  }  on  the  borib*  hj 
Cw ietbU  ftnd  Slinn  ^  on  ibe  «Mt,  by  Sda«oni«  mi4 
Osoatia  (  .<0n  the  ive&t,  by  Friiili,  the  coiUkty  of  Gor2  or 
GocitZt  aad  a  part  of  the  gkii'  tf  Venice' j  exUnding 
In  length  about  no  wiles;,  and  hi  breadth  about  too.' 
Ju.MXtm  ie.  about  47oo:8quai^  miieo^.  and  it  contatoed 
409^504  lababitanta  in  1 R07.    It  had  ite  ancient  name 
CirrAfVty  as  woU  as  the  nu^dei n  one  Calmioh^  fVom  ita  an- 
cient inhabitants^  the  Cand^  a  tribe  of  Scythiant^  other* 
wioo'  eailod  Japidea^  whence  this  and  the  adjaeent 
conotrtes  wex^  also  eailed*  Japidia*  ■ 
■  Corniola  is  fuU.oC  lat^untaina^  some  of  which  are  odU 
tivated  0K»d  inhabitedi  some  00%'ered  with  wood,  others 
naked  and  barren,  tfnd  others  continoally  bnried  in 
amnr*    The  Yalieya  axe  very  frmtful.     Here  are  like*- 
wise  mines  of  irony  lead^  copper*  and  cinnabar  ^  salt 
moal  he  had  from  the  sovereign's  magasines.    There 
are  aeveval  civers^  besides  many  medicinal  springs  and 
inland  lakes*      The  cosMoon  people  are  very  hardy, 
going  barefooted  in   winter  throogfa  the  snow,  with 
open  hreaets^  and  sleeping  on  a  hard  benefa  wtthoot 
bed  or  belstefv.     Their  ieod  is  also  very  coarse  and 
mei^i*     In  winter,  when  the  snow  lies  deep  on  tlie 
gnsnnd,  the  mountaineers  bind  either  small  baskets,  or 
)/ong  thin  narrow  boards,  like  the  Laphmders,  to  their 
f4et,'0n  whiefa,  ^with  the  help  of  a  stout  sta£F  or  pole, 
tbe^^  descend  with  great  velocity  from  the  mountains. 
When  the  snow  is  frozen,  they  make  ose  of  a  sort  of 
irons  or  skaitfl.    In  different  parts  of  the  country  the 
jnhaibitants,.espeoialty  the  common  sort,  differ  greatly ^ 
in  •  their  doass,  language,  and  manner  of  living.     In 
Upper  and  liower  Caroiola  they  wear  long  beards* 
The  -  Ungoages  chiefly  in  nse  are  the  Sclavonian  or 
Wcttdidi,  and  German  %  the  first  by  the  commonalty, 
and  <he  latter  by  people  of  iashioow     The  dnc^hy  is  di« 
vided  lain   the  Upper,  Lower,  Middle,  and  Inner 
Caroi0)a4.    The  principal  commodities  .exported  hence 
ateV  irooi  Ofeel,  lead,  qoickatliwr,  white  and  red  wine, 
oil  of  olivei,.  cattle,  cheep,  cheese,  linen,  and  a  kind 
of  ftooUon  stuff  called  fnahaian^  Spanish  leather,  ho- 
oeyi  walnulB,  and  timber  >  together  with  all  manner 
of  wood  work,  aJB  boxes,  dishes,  &c.    Christianity  was 
first  planted  here  in  the  eighth,  ceotnvy.    Lnthcranism 
ili«de  a  confrideotUe  progress  in  it ;  but,  excepting  the 
Wnt^ohianfl  or  Uskokes,  who  are  of  the  Greek  church, 
and'S^O  themBoWes  Skur^vcrmi^  u  c.  old  believelrs,  all 
the  iBoabitaDts  at  piesent  are  Soman  Catholios.     Car^ 
nisla.  waSwkog  a  nsanqnisato  or  margravate  \  bat  in  the 
year  1 251  was  erected  t  into  a  duchy.     Camiola  was 
ceded  .to  KoanDe  in  1809,  but  was  restored  to  Austria 
Vfi  t8i4. 

CABNIVAL,  orCAliKAVAi.,  a  time  of  rejoicing, 
a  aemOB  of  i mirths  observed,  with  gnat. solemnity  bjii 
th«  Italjapis^fastioularly  at  Venice^  holding  feom  the 
tml|th.day  tiU  Lent 

The  woid  is  ibmed  ictmi  the  Italian  Ctamaiitdle  ^ 
wbich  Mto.Dp  Gangs  dMiveaifnem  Cm$iHi''VQi^  hj  area- 
son  the.  Iietli.tlitni|^s  to.  pot^.  to  make  amrnds  for  the. 
^Ufiam\dL  ^JbotittenobMihen  eoiniqg..    Aeoordingly^  in 
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iMMif».fl|nd.Car0fjprfVd^  Caniitii^ 

nunate  it  ainw5  loAbu^aa*  1  Canmo- 

.  Feasts,  balls,  operas,  coneorts  of  fnusic^  inlrigpea,  ^^"** 
marriages,  &c  are  chiefly  held  in  carnivaUime.  The 
carnival  begins  at  Venice  the  second  holirioy  in  Christ- 
mas ;  Then  it  is  they  begin  to  wear  masksi  and  -c^n 
their  playhouses  and  gaming  houses)  the  place  of  St 
Mark  is  filled  with  mooate^nks,  jack-pnddings,  ped- 
lars, whores,  and  such  like  mobs,  who  flock  thither 
from  all  parts.  There  have  been  no  lesa  than  seven 
sovereign  princes  and  30,000  foreigners  hese  to  partake 
of  these  diversions. 

CARNIVOROUS,  an  epithet  applied  to  those  ani- 
aials  which  naturally  seek  and  feed  on  fl^. 

It  has  been  a  dispute  among  naturalists,  •  whether 
man  is  naturally  camivmrons.  Those  who  take  the  ao^ 
gative  side  of  the  question,  insist  chiefly  on  tJm  struc- 
ture of  our  teeth,  which  are  mostly  incisores  or  mola* 
res )  not  such  as  canftvanms  animals  are  famished 
with,  and  which  are  proper  to  tear  flesh  in  pieces :  to 
which  it  may  be  added,  that,  even  when  we  do  feed 
on  flesh,  it  is  not  without  a  preparatory  alteration  by 
boiling,  roasting,  &c.  and  even  then  that  it  is  the 
hardest  of  digestion  of  all  foods.  To  these  argnmenta 
Dr  Wallis  subjoins  another,  which  is,  that  all  quadru- 
peds which  feed  on  herbs  or  plants  have  a  long  colon, 
with  a  csecum  at  the  upper  end  of  it,  or  somewhat  equi-^ 
valent,  which  conveys  the  food  by  a  long  and  larKo 
progress,  from  the  stomach  downwards,  in  order  to  its 
slower  passage  and  longer  stay  in  the  inteatinea }  but 
that,  in  cammrotte  animals,  such  oaecum  is  wanting, 
and  instead  thereof  there*  is  a  more  short  and  slender 
gut,  and  a  quicker  passage  through  the  intestines. 
Now  in  man,  the  caecum  is  very  visible:  a  strong 
presumption  that  natnre,  who  is  still  consistent  with 
herself,  did  not  intend  him  for  a  carnivorous  animal*—*. 
It  is  true,  the  caecum  is  but  small  in  adults,  and  seema 
of  little  or  no  use }  but  in  a  foetus  it  is  nrncb  lai^ger  in 
proportion :  And  it  is  probable,  our  customary  dwoge 
of  diet,  as  we  grow  up,  may  occasion  this  shrinking. 
But  to  these  arguments  Dr  Tvson  replies,  that  if  man 
had  been  by  nature  designed  not  to  be  oamtvorotts^ 
there  woofd  doubtless  have  been  found,,  somewhere  on 
the  globe,  people  who  do  not  feed  on  flesh ;  which  ia, 
not  the  case.  Neither  are  carnivorous  animals  always 
without  a  colon  and  caecum  ^  nor  are  all  animals  car- 
nivorons  which  have  these  parts  j  the  opossum,  lor  in- 
stance, hath  both  a  colon  and  caecum,  and  yet  feeds 
on  poultry  and  other  fleshy}  whereas  the  hedgehog, 
which  has  neitlier  colon  nor  caecom,  and  so  ought  to 
be  earniiorous,  feeds  only  on  vegetables.  Add  to 
this,  that  hogs  which  have  both,  will  feed  upon  flesh, 
when  tboy  can  get  it  ^  and  rats  and  miioe,  which  have 
large  oaeonma,  will  feed  on  bacon  as  well  as  bread  and 
cheese*  Lastly,,  the  human  race  are  furnished  with 
teeth  necessary  for  the  preparation  of  all  kinds  at  foods  ^ 
from  whence  it  would  seem  that  nature  intended  wo 
should  live  on  all.  And  as  the  alimentary  duct  in  the 
haauui  body  is  fitted  for  digesting  all  kinds. of  fimda,. 
ought  we  not  rather  to.  oonohido  that  natun  did  not 
iAlon4xto  deny  na  any  ^  .  *«  - 

It  is  not  less  4i9poted  whether  mankind .  ifero  rorvNh. 
vorm»  before  the  flood*  St  Jerome,  Ch^jwoiUMno^  The-' 
odw:%:  anA  #th^  anoii^,  iwatfunp  tha^  aUL  «m«mI 
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U.     .  tfnd  mofed'bf  Hetdeggtsr,  Damtitts,  Bochai't,  fte.  See 

Carolina..  AKTEDrLOnAKS. 

CARNOSITT  19  tised  by  some  avthors  for  «  nttle 
iethy  eiccresc^ncei  tobercle,  -or  wen,  fomted  in  the 
bretfcrftf  the  neck  of  the  bladder,  or  yard,  wiiich  stopd 
tliepasMge  of  the  tiriae.-— Ctmostties  are  verj  difficult 
of  care :  they  are  not  easily  known  but  by  introducing 
tt  probe  into  the  passage,  which  there  meets  with  re- 
'  sistanoe*  They  usually  arise  from  borne  venen;al  ma- 
lady ill  managed. 

CARO,  Akkibal,  a  celebrated  Italian  poet,  was 
bora  at  Civita  Noovo  in  1507.  He  became  secretary 
to  the  duke  of  Parma,  and  afterwards  to  Cardinal 
Famese.  He  was  also  made  a  knight  of  Malta.  He 
translated  Virgil's  ^neid  into  his  own  langoage,  with 
such  propriety  and  elegance  of  expression,  that  he  was 
•llowed  by  the  best  judges  to  have  equalled  the  origi- 
nal. He  also  translated  Aristotle's  rhetoric,  twa  ora- 
tories  of  Gregory  Naztana:en,  with  a  discourse  of  Cy- 
prian, He  wrote  a  comedy  ;  and  a  miscellany  of  his 
poems  was  printed  at  Venice  in  1584.  He  died  at 
Borne  in  ij66» 

CAROLINA,  a  province  of  North  America,  be- 
tween 31  and  36$-  degrees  of  N.  Lat.  It  is  bounded 
on  the  east  by  the  Atlantic,  on  the  west  by  Tennessee, 
oQ  the  north  by  Virginia,  and  on  the  south  by  Geor- 
gia. It  is  divided  into  two  states,  North  Carolina  and 
Sooth  Carolina. 

North  Cjbolina  is  about  430  miles  long,  and  in  ge- 
neral about  100  broad  y  but  its  sea  coast  is  about  300 
miles  in  extent.     Its  area  is  50,500  square  miles. 

To  the  distance  of  60  miles  from  the  sea,  the  coun- 
try is  perfectly  level,  with  a  sandy  or  marshy  soil,  ex- 
cept along  the  banks  of  rivers,  where  a  vegetable 
monkl,  three  or  four  feet  deep,  affords  fine  pasture  and 
good  ciops.  Beyond  this  level  country,  there  is  a  tract 
40  miles  in  breadth,  consisting  of  small  sand  hills,  in- 
tersperoed  with  pitch  pine,  which  is  of  little  value  for 
agricuHttral  purposes.  The  western  parts  of  the  state 
are  generally  mountainous ;  but  between  the  mountains^ 
and  at  their  feet,  lies  much  fertile  land  fit  for  any  species 
of  coltivation.  There  are  several  large  swamps  near 
the  sea  coast« 

The  winter  in  North  Carolina  is  mild  ;  the  sommer 
hot  and  sultry  ^  tlie  autumn  is  pleasant.  The  changes 
of  temperature  are  sodden  and  frequent,  aod  vi>geta- 
tion  is  sometimes  hort  by  the  frost.  In  the  upper  coun- 
try the  diQiate  is  healthy ;  but  in  the  low  country, 
along  the  coast,  the  miasms  are  injurious,  particularly 
in  aatnmo. 

The  principa^  rivers  are  the  Roanoke,  which  is  na- 
vigable for  boats  70  miles ;  the  Pamlico,  navigable  for 
btats  So  miles ;  the  Neuse,  navigable  160  miles  for 
small  boats,  and  50  miles  for  sea  vessels  ^  and  Cape 
Fear  river.  A  line  of  sand  banks  stretching  along  the 
ooast,  renders  it  difficult  to  approach  it  except  at  some 
points.     The  minerals  are  iron  ore,  which  is  abundant, 


The  popolktioa  of  North  Caretifta  ttf  l^lo.trfts*  Oai^Kba/ 
S5S^5^i  including  168,824  slaveS|  and  \o^1i66  fth%^  *     ^'      f 
blacks.     It  is  one  of  the  fnost  thinly  peopled  of  tbb  old 
states,  having  only  about  11  pefBons  to  the  square  mile^ 
The  inhabitants  are  chiefly  planters,  who  lite  on  their 
phintation9  at  a  di&tance  of  two  or  three  Iniks  from* 
each  other.     Marriages  are  made  among  them  at  aa 
early  age.     They  are  hospitable  an^  indoletol  in  their 
habits,  and  are  accnsed  of  bein^  addicted  to  gatftbliogi 
drinking,  and  horse  racing.     In  the  upper  ceoatry,. 
however,  where  few  slaves  are  kept,  tlie  people  are  la«. 
borioui,  sober,  and  plain  in  their  manners*    The  ffy^ 
vernraent  is  vested  in  a  senate  and  house  of  connDOiia, 
The  former  consists  of  a  member  for  each  county^ 
chosen  annually  by  persons  who  possess  50I.  freehoidB. 
The  house  of  commons  consists  of  two  representatives 
for  each  county,  and  one  for  each  of  six  towns,  dfoseo  by 
all  the  freemen  of  mature  age.     Theie  ie  no  establish- 
ed church ;  the  prevailing  denominations  are  IVesbyte* 
rtans,  Moravians,  Quakers,  Methodists,  and  Baptists*. 
A  public  provision  is  made  by  the  state  for  tbi  sapporr 
of  schools  and  a  university.    The  agricultond  products 
are  cotton,  tobacco,  rice,  indigo,  mai«e,  wheat,  baxiey^ 
&c.     The  wheat  harvest  is  early  in  June.    The  manu* 
factures  are  chiefly  domestic,  and  are  but  inconsider- 
able.   The  commerce  of  the  state  is  also  but  small,  the 
whole  amount  of  the  exports  in  181 7  being  956,560 
dollars.    The  value  of  lands  and  houses  in  the  state,  as 
ascertained  by  a  fiscal  census  in  1814,  was  92,157,487 
dollars,  being  three  times  as  great  as  in  1799*     New* 
bern,  the  largest  town  in  the  state,  contained  only  2467 
inhabitants  in  i8io. 

South  Carolina  is  of  a  triangular  form,  and  extends- 
along  the  sea  coast  170  miles.  Its  greatest  length  is 
340  miles,  and  its  area  is  24,080  miles.  In  its  gene- 
ral appearance,  soil,  climate,  and  productions,  it  re- 
sembles North  Carolina,  hot  has  less  mountain  land: 
Snow  seldom  falls,  and  during  seven  years  the  thermo- 
meter never  rose  above  93°  nor  fell  below  17*.  The 
annual  average  of  rain  is  about  49  inches.  The  chief  ri- 
vers are  the  Savannah,  which  is  navigable  for  sloops  250 
miles  ;  the  Santee,  navigable  150  miles ;  the  Pedee,also 
navigable  to  a  considerable  distance}  Ashley  river, 
Cooper  river,  &c.  The  population  of  Sooth  Carolina 
in  1810  was  4x5,11  c,  including  196,365  slaves,  and 
4554  ^^  blacks.  The  whites  are  distinguished  by 
politeness,  hospitality,  and  a  nice  sense  of  honour.  They 
are  at  the  same  time  profuse  in  their  habits,  fond  of 
gaming,  and  not  free  from  the  imputation  of  drunken- 
ness. Horse  races,  hunting,  dancing,  and  baH-playing, 
are  favourite  amusements.  The  legislative  power  is 
vested  in  a  senate  and  house  of  representatives.  Tile 
senate  consists  of  43  members  elected  for  foor  years,, 
and  renewed  by  halves.  The  representatives,  x  24.  in- 
number,  are  chosen  for  two  years.  The  electors  oon*i 
sist  of  all  the  free  white  males  of  2X-  jrears  of  age. 
The  value  of  lands,  houses,  and  slaves  in  this  state  in. 
18x4  was  123,416,512  dollars.  The  exports  in  18x7 
amounted  to  10,372,613  dollars )  but  a  great  propm'^. 


hot  little  worked  $  and  gold,  which  is  found  in  some  of  tion  of  the  trade  is  in  the  hands  of  the  New  Englanders, 

the  rivers,  but  only  in  trifling  quantities.     Of  animals  the  shipping  belonging  to  the  state  in  181 5,  amoonting 

thert  are  the  deer,  bear,  cougouar,  wild  cat,  fox,  squir*  only  to  37,168  tons^    There  is  no  established  clioreh  ;. 

rat^i  the  wild  (mrkey,  and  varions  species  of  snakes,  the  iMistnomef^s  seet»afe  the  Presbyteriaoi,  Baptists, 

The  Usow  and  the  beaver,  which  were  fortiierly*  tm*  MsthodiM,  Episoopaliaas,  and  Indepenlleiittf.    Till  a 

Actios,  have  qow  disappeared.  late  period  edocatioa  was  but  little  attended  toi    But 
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€ar«ltoB.  since  1795  two  colleges,  and  a  considerable  nunoher  of 
^  academies  and  grammar  schools  have  been  established. 
Id  Charlestown,  and  some  of  the  other  towns,  there  are 
a  number  of  societies  of  a  philosophical,  literary,  or 
economical  nature.  The  judges  are  appointed  by  the 
legislature  during  good  behaviour,  and  are  removable 
by  impeachment.  The  judges  of  the  different  circuitSi 
four  in  number,  form  the  highest,  or  constitutional  court, 
and  meet  once  a  year  at  Columbia,  and  at  Charlestown, 
for  the  purpose  of  bearing  and  determining  all  mo* 
tions  for  new  trials,  &sC.  The  common  and  statute  law 
of  Great  Britain  is  in  force,  and  has  been  adapted  by 
various  modifications  to  the  principles  of  the  constitntion. 

Carolina  was  discovered  by  Sebastian  Cabot  about 
tbe  year  1500,  in  the  reign  of  Henry  VII.  but  the 
setthng  of  it  being  neglected  by  the  English,  a  colony 
of  French  Protestants,  by  the  enco^ragemeDt  of  Ad- 
miral Coligni,  were  transported  thither ;  and  named 
the  place  of  their  first  settlement  Arx  Carolina^  in  ho- 
nour of  their  prince,  Charles  IX.  of  France :  but  in 
a  short  time  that  colony  was  destroyed  by  the  Spa- 
niards \  and  no  other  attempt  was  made  by  any  Euro- 
pean power  to  settle  there  till  the  year  1664,  when 
800  English  landed  at  Cape  Fear  in  North  Carolina, 
and  took  possession  of  the  country.  In  1670,  Cha.  II. 
of  Britain  granted  Carolina  to  the  lords  Berkeley,  Cla- 
rendon, Albemarle,  Craven,  and  Ashly,  Sir  George 
Carteret,  Sir  William  Berkeley,  and  Sir  John  Colliton. 
The  plan  of  government  for  this  new  colony  was  drawn 
up  by  die  famous  Mr  Locke,  who  very  wisely  proposed 
a  universal  toleration  in  religious  matters*  The  only 
restriction  in  this  respect  was,  that  every  person  claim- 
ing the  protection  of  that  settlement,  hbould,  at  the 
^ge  of  17,  register  himself  in  some  particular  com- 
munion. To  civil  liberty,  however,  our  philosopher 
was  not  so  favourable }  the  code  of  Carolina  gave  to 
the  eight  proprietors  who  founded  the  colony,  and  to 
their  heirs,  not  only  all  the  rights  of  a  monarch,  but 
all  the  powers  of  legislation.  The  court,  which  was 
composed  of  this  sovereign  body,  and  called  the  Pa/ix- 
tinate  Court^  was  invested  with  the  right  of  nominating 
to  all  employments  and  dignities,  and  even  of  confer* 
ring  nobility ;  but  with  new  and  nnprecedented  titles. 
They  were,  for  instance,  to  create  in  each  coonty  two 
caciques^  each  of  whom  was  to  be  possessed  of  24,000 
acres  of  land  ^  and  a  landgrave^  who  was  to  have 
89,000.  The  persons  on  whom  these  honours  should 
be  bestowed  were  to  compose  the  upper  house,  and 
their  possessions  were  made  unalienable.  They  had 
only  the  right  of  farming  or  letting  out  a  third  part  of 
them  at  the  roost  for  toree  lives.  The  lower  house 
.was  composed  of  the  deputies  from  the  several  counties 
and  towns.  The  number  of  this  representative  body 
was  to  \e  increased  as  the  colony  grew  more  populous. 
No  tenant  was  to  pay  more  than  about  a  shilling  per 
acre,  and  even  this  rent  was  redeemable.  Ail  the  in- 
habitants, however,  both  slaves  and  freemen,  were  un- 
der an  obligation  to  take  up  arms  upon  the  first  order 
from  the  Palatine  court. 

It  was  not  long  before  the  defiscts  of  this  constitu- 
tion became  apparent.  The  proprietory  lords  used 
every  endeavour  to  establish  an  arbitrary  government  *, 
and,  on  llie  other  hand,  the  colonists  exerted  them- 
selves with  great  zeal  to  avoid  servitude.  In  conse* 
qUence  of  this  straggle,  t|ie  whole  proviAce,  di8tracte4 
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with  tumults  .  and .  dissensions,  became  incapable .  of  Garolin« 
making  any  progress,  though  great  things  had  been  11 
expected  from  its  particular  advantages  of  situation.  ^&n>- 
Though  a  toleration  in  religious  matters  was  a  part  of 
the  original  constitution,  dissensions  arose  likewise  on 
that  account.  In  1705,  Cartei«t,  now  Lord  Gran-* 
ville,  who,  as  the  oldest  of  the  proprietors,  was  sole 
governor  of  the  colony,  formed  a  design  of  obliging 
all  the  non-conformists  to  embrace  the  ceremonies  of 
the  church  of  England  j  and  this  act  of  violence, 
though  disavowed  and  rejected  by  the  mother  country, 
inflamed  the  minds  of  the  people.  In  1720,  while  this 
animosity  was  still  subsisting,  the  province  was  attacked 
by  several  bands  of  savages,  driven  to  despair  by  a 
continued  course  of  the  most  atrocious  violence  and 
injustice.  These  unfortunate  wretches  were  all  pot  to 
the  sword  :  but,  in  1728,  the  lords  proprietors  having 
refused  to  contribute  towards  the  expences  of  an  ex- 
pedition, of  which  they  were  to  share  the  immediate 
benefits,  were  deprived  of  their  prerogative,  except 
Lord  Granville,  who  still  retained  his  eighth  part. 
The  rest  received  a  recompense  of  about  24,000!.  The 
colony  was  taken  under  the  immediate  protection  of 
the  crown,  and  from  that  time  began  to  flonriih.  The 
division  into  North  and  South  Carolina  now  took  place, 
and  the  settlement  of  Georgia  commenced  in  1732. 
See  Georgia. 

CAROLINE.    See  Carline. 

CAROLiNB-books^  the  name  of  fonr  books,  composed 
by  order  of  Charlemagne,  to  refute  the  second  council 
of  Nice.  These  books  are  couched  in  very  harsh  and 
severe  terms,  containing  1 20  heads  of  accusation  against 
the  council  of  Nice,  and  condemning  the  worship  of 
images. 

CAROLOSTADIANS,  or  Carlostadians,  an 
ancient  sect  or  branch  of  Lutherans,  who  denied  the 
real  presence  of  Christ  in  the  eucharist. 

They  were  thus  denominated  from  their  leader  An- 
drew Carolostadius,  who  having  originally  been  arch- 
deacon of  Wittemberg,  was  converted  by  Luther,  and 
was  the  first  of  all  the  reformed  clergy  who  took  a 
wife ;  but  disagreeing  afterwards  with  Luther,  chiefly 
in  the  point  of  the  sacrament,  founded  a  sect  apart. 
The  Carolostadians  are  the  same  with  what  are  other- 
wise denominated  Sacramentarians,  and  agree  in  most 
things  with  the  Zoinglians. 

CAROLUS,  an  ancient  English  broad  piece  of  gold 
struck  under  Charles  I.  Its  value  has  of  late  been  at 
23s.  sterling,  though  at  the  time  it  was  coined  it  ia 
said  to  have  been  rated  at  20s. 

Carolus,  a  small  copper  coin,  with  a  little  silver 
mixed  with  it,  struck  under  Charles  VIII.  of  France. 
The  Carolus  was  worth  22  deniers  when  it  ceased  to 
he  current.  Those  which  are  still  current  in  trade  in 
Lorraia,  or  in  some  neighbouring  provinces,  go  under 
the  name  of  French  sols. 

CAROTIDS,  in  Anatomy^  two  arteries  of  the  neck, 
which  convey  the  blood  from  the  aorta  to  the  brain ', 
one  called  the  rigbi,  and  the  other  the  left,  carotid. 

CARP,  in  Ichthyology,  the  English  name  of  a  spe- 
cies of  cyprinus.   See  Cyfrikus,  Ichthyology  Index. 

The  carp  is  the  .most  valuable  of  all  kinds  of  fish  for 

stocking  of  ponds.     It  is  very  quick  in  its  growth, 

and  brings  forth  the  spawn  three  timea  a  year,  so  that 

^  the  increase  is  very  great.   The  female  does  not  hegin 
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Curp'  to  breed  till  eight  or  nine  years  olJ  ;  so  that  in  breect- 
9  .  ing'ponds  a  supply  must  be  kept  of  carp  of  tbat  age. 
Carpenter  fi^g  ^g^^  judges  alloiv,  that,  in  stocking  a  breed- 
pond,  fonr  males  should  be  allowed  to  twelve  females. 
The  usual  growth  of  a  carp  is  two  or  three  inches  in 
length  in  a  year  y  but,  in  ponds  which  receive  llie  fat- 
tening of  common-sewers,  they  have  been  known  to 
grow  from  five  inches  to  18  in  one  year.  A  feeding- 
pond  of  one  acre  extent  will  very  well  feed  300  carp 
of  three  years  old,  300  of  two  years,  and  400  of 
one  year  old.  Carp  delight  greatly  in  ponds  that  have 
marly  sides;  they  love  also  clay-ponds  well  sheltered 
from  the  winds  and  grown  with  weeds  and  long  grass 
mt  the  edges,  which  they  feed  on  in  the  hot  months. 
Carp  and  tench  thrive  very  fast  in  ponds  and  rivers  near 
tlie  sea,  where  the  water  is  a  little  brackish  ;  but  they 
are  not  so  well  tasted  as  those  which  live  in  fresh  water. 

CARPATES,  or  Alpes  Bastarnic^,  in  Ancient 
Geography^  a  range  of  mountains,  running  out  between 
Poland,  Hungary,  and  Transylvania.  Now  called  the 
Carpathian  mountains. 

CARPATHIUM  mare,  (Horace,  Ovid)  ;  the  sea 
that  washes  the  island  Carpathus.^ 

CARPATHUS,  an  island  on  the  coast  of  Asia,  two 
hundred  stadia  in  compass,  and  an  hundred  in  length. 
Its  name  Is  said  to  be  from  its  situation  on  the  coast  of 
Caria.  It  lies  between  Rhodes  and  Crete,  in  the  sea 
which,  from  this  island,  is  called  the  Carpathian  sea, 
and  has  to  the  north  the  Ionian,  to  the  south  the 
Egyptian,  to  the  west  the  Cretan  and  African  seas. 
It  is  two  hundred  furlongs  in  compass,  and  a  hundred 
in  length.  It  had  anciently,  according  to  Strabo,  four 
cities  ;  according  to  Scylax,  only  three.  Ptolemy  men- 
tions but  one,  which  he  calls  Posidi^m.  This  island 
is  now  called  Scarpanto. 

CARPi&A,  a  kind  of  dance  anciently  in  use  among 
the  Athenians  and  Magnesians,  performed  by  two 
persons,  the  one  acting  a  labourer,  the  other  a  robber. 
The  labourer,  laying  by  his  arms,  goes  to  ploughing 
and  sowing,  still  looking  warily  about  him  as  if  afraid 
of  being  surprised  :  the  robber  at  length  appears  ;  and 
the  laboarer,  quitting  his  plough,  betakes  himself  to 
his  arms,  and  fights  in  defence  of  hix  oxen.  The 
whole  was  performed  to  the  sound  of  flutes,  and  in 
cadence.  Sometimes  the  robber  was  overcome  and 
sometimes  the  labourer ;  the  victor^s  reward  being  the 
oxen  and  plough.  The  design  of  the  exercise  was  to 
teach  and  accustom  the  peasants  to  defend  themselves 
against  the  attacks  of  rumans.. 

CARPENTER,  a  person  who  practises  Carpen- 
try. The  word  is  formed  from  the  French  charpen- 
titr^  which  signifies  the  same,  formed  of  charpcnte^ 
which  denotes  timber ;  or  rather  from  the  Latin  car" 
pentaruis^  a  maker  of  corpenta^  or  carriages. 

Carpsstbb  of  a  Ship^  an  officer  appomted  to  exa- 
mine and  keep  in  order  the  frame  of  a  ship,  together 
with  her  masts,  yards,  boats,  and  all  other  wooden 
machinery.  It  is  bis  duty  in  particular  to  keep  the 
•hip  tight ;  for  which  purpose  he  ought  frequently  to 
review  the  decks  and  sides,  and  to  caulk  them  when  it 
is  necessary.  In  the  time  of  battle,  he  is  to  examine 
np  and  down,  with  all  possible  attention,  in  the  lower 
apartments  of  the  ship,  to  stop  any  holes  that  may 
have  been  made  by  shot,  witb  wooden  plugs  provided 
of  ieveral  sizes. 


CARPENTRAS,  an  episcopal  town  of  France,  in  Caipeatras 
the  department  of  Vaucluse,  and  capital  of  Venaissin.         I . 
It  is  subject  to  the  pope  \  and  is  seated  on  the  river     ^n»'* 
Aoson,  at  the  foot  of  a  mountain.     £.  I/ong.  j,  6. 
N.  Lat.  44.  4. 

CARPENTRY,  the  art  of  cutting,  framing,  and 
joining  large  pieces  of  wood,  for  the  uses  of  building* 
It  is  one  of  the  arts  subservient  to  architecture,  and  if 
divided  into  house-carpentry  and  ship  carpentry :  the 
first  is  employed  in  raising,  roofing,  flooring  of  booses, 
&c.  and  the  second  in  the  building  of  ships  f,  barges,  f  See 
&c.  The  rules  in  carpentry  are  much  the  same  with  huHdmg. 
those  of  Joiner T :  only  carpentry  is  used  in  the  larger 
and  coarser  work,  and  joinery  in  the  smaller  and  cari- 
ous. See  Centre,  Roof,  and  Strength  of  Materials* 
See  also  Carpentry,  Supplement. 

CARPENTUM,  in  Antiquity^  a  name  common  to 
divers  sorts  of  vehicles,  answering  to  coaches  as  well 
as  waggons,  or  even  carts,  among  us.  The  carpentnra 
was  originally  a  kind  of  car  or  vehicle  in  which  the 
Roman  ladies  were  carried  3  though  in  after  times  it 
was  also  used  in  war.  Some  derive  the  word  from 
carro  ;  others  from  Carmenta  the  mother  of  Evander, 
by  a  conversion  of  the  m  into/?. 

CARPET,  a  sort  of  covering  of  stuff*,  or  other  ma- 
terials, wrought  with  the  needle  or  on  a  loom,  which 
is  part  of  the  furniture  of  a  house,  and  commonly 
spread  over  tables,  or  laid  on  the  floor* 

Persian  and  Turkey  carpets  are  those  most  esteem- 
ed \  though  at  Paris  there  is  a  manufactory  after  the 
manner  of  Persia,  where  they  make  them  little  inferior, . 
not  to  say  finer,  than  the  tme  Persian  carpets.  They 
are  velvety,  and  perfectly  imitate  the  carpets  which 
come  from  the  Levant.  There  are  also  carpets  of 
Germany,  some  of  which  are  made  of  woollen  stuffs, 
as  serges,  &c.  and  called  square  carpets :  others  are 
made  of  wool  also,  but  wrought  with  the  needle,  and 
pretty  often  emhellished  with  silk  \  and,  lastly,  ther& 
are  some  made  of  dog^s  hair.  We  have  likewise  car- 
pets made  in  Britain,  which  are  used  either  as  floor- 
carpets,  or  to  cover  chairs,  &c.  It  is  true,  we  are  not 
arrived  at  the  like  perfection  in  this  manufacture  with 
our  neighbours  the  French  \  but  may  not  this  be  owing 
to  the  want  of  a  like  public  encouragement  ? 

CjRpsT'Knig/itSf  a  denomination  given  to  gown-men - 
and  others,  of  peaceable  professions,  who,  on  account 
of  their  birth,  office,  or  merits  to  the  public,  or  the 
like,  are,  by  the  princei  raised  to  the  dignity  of  knight- 
hood. 

They  take  the  appellation  carpet^  because  they  osoal- 
ly  receive  their  honours  from  the  kiog^s  bands  in  the 
court,  kneeling  on  a  carpet.  By  which  they  are  dis* 
tii^uished  from  knights  created  in  the  camp,  or  field 
of  battle,  on  account  of  their  military  prowess.  Car* 
pet  knights  possess  a  medium  between  tliose  called 
truck  or  dungkiU  knights^  who  only  purchase  or  merit 
the  honour  by  their  wealth,  and  knights-bachelors^  wba 
are  created  for  their  services  in  the  war.  . 

CARPI,  a  principality  of  Modena  jo  Italy,  lying 
about  four  leagues  from  that  city.  .  It  formerly  be* 
longed  to  the  nouse  of  Pio»  the  elder  sons  of  which 
bpre  tlie  title  of  priaces  of  St  Gregory*  la  the  be- 
ginning of  the  14th  century, ,  Munfroy  was  the  first 
prince  of  Carpi  >  but  in  the  \6i\  the  emperor  Cbarlea 
V.  gave  the  principality  to  Alfonzo  duke  of  Ferrara.. 

Thia 


A    B 


C    192    ] 


CAR 


This  Dobleiaim,  in.  x^omjeiise^  (S»ve  to  AljbeKt  PiO| 
to  whom  the  principalitj  of  Carpi  belonged  of  right* 
the  towQ  of  8(aAsuoIa  and  some  other  laods.  Albert 
VfM,  however,  at  last  obliged  to  retire  to  Paris  }  where, 
beiog  stripped  of  all  his  estates,  be  died  in  133B,  with 
the  repatation  of  being  one  of  the  beat  and  bravest  men 
of  his  age.  The  family  of  Pio  is  yet  in  being,  and 
continues  attached  to  the-  IVench  court*  Some  of 
them  have  even  been  raised  to  the  purple,  and  still  make 
a  figure  in  Europe. 

Carpi,  a  town  of  Italy  in  the  duchy  of  Modena, 
and  capital  of  the  last-mentioned  principality.  It  has 
a  strong  castle,  and  is  situated  in  £,  Long.  xi.  12.  N. 
Iiat.  44.  45. 

Carpi,  a  town  of  the  Veronese  in  Italy,  memorable 
for  a  victory  gained  by  the  Imperialists  over  the  French 
in  1701.  It  is  subject  to  the  Venetians}  and  is  situ- 
atfd  on  the  river  Adige,  in  £.  Long.  11.  39.  N.  Lat. 
45.  10. 

Carpi,  Vgo  da^  an  Italian  painter,  of  no  very  con- 
siderable talents  in  that  art,  but  remarkable  for  be* 
ing  the  inventor  of  that  species  of  engraving  on  wood, 
distinguished  by  the  name  of  chiaro-scnro,  in  imitation 
of  drawing.  This  is  performed  by  using  more  blocks 
than  one ',  and  Ugo  da  Carpi  usually  had  three ',  the 
first  for  the  outline  and  dark  shadows,  the  second  for 
the  lighter  shadows,  and  the  third  for  the  half  tint.  In 
that  manner  he  struck  off  prints  after  several  designs, 
and  cartoons  of  Raphael  ^  particularly  one  of  the  Sibyl, 
a  Descent  from  the  Cross,  and  the  History  of  Simon 
the  Sorcerer.  He  died  in  1500.  This  art  was  brought 
to  a  still  higher  decree  of  perfection  by  Balthazar  Pe- 
ruzzi  of  Siena,  and  Parmiglano,  who  published  several 
excellent  designs  In  that  manner. 

Carpi,  Girolafno  da^  history  and  portrait  painter, 
uras  born  at  Ferrara  in  1 501,  and  became  a  disciple  of 
Garofala.  When  he  quitted  that  master,  he  devoted 
his  whole  time,  thoughts,  and  attention,  to  study  the 
works  of  Correggio,  and  to  copy  them  wLfh  a  most 
critical  care  and  observation  :  In  which  labour  he  spent 
several  years  at  Parma,  Modena,  and  other  cities  of 
Italy,  where  the  best  works  of  that  exquisite  painter 
vrere  preserved.  He  acquired  such  an  excellence  in 
the  imitation  of  Correggio^s  style,  and  copying  his 
pictures,  that  many  paintings  finished  by  him  were  ta- 
ken for  originals,  and  not  only  admired,  but  were  ea- 
gerly purchased  by  the  connoisseurs  of  that  time.  Nor 
is  it  improbable  that  several  of  the  paintings  of  Giro- 
lamo  de  Carpi  pass  at  this  day  for  the  genuine  work  of 
Correggio  himself.     He  died  in  1556. 

CARPINUS,  the  Hornbeam,    See  Botany  Index. 

CARPOBALSAM,  in  the  Materia  Medi'ca,  the 
fruit  of  the  tree  which  yields  the  true  oriental  balsam. 
The  carpobalsam  is  used  in  Egypt,  according  to  Pros- 
per  Alpinos,  in  all  the  iutentions  in  which  the  balsam 
itself  is  applied  :  but  the  only  use  the  Europeans  make 
of  it  is  in  Venice  treacle  and  mithridate :  and  ia  these 
not  a  great  deal,  for  cubebs  and  juniper-berries  are  ge- 
nerally substituted  in  Its  place. 

CARPOCRATIANS,  a  branch  of  the  ancient 
Gnostics,  so  called  from  Carpocrates^  who  in  the  se- 
cond century  revived  and  Improved  upon  the  errors 
of  Simon  Magus,  Menander,  Saturlpos,  and  other 
Gnostics.  He  owned,,  with  them,  one  sole  principle 
and  father  of  «II  things,  whose  name  as  well  as  nature 
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WM  unknown.^  Th«word,  bo  tai]^ht,,was  cr««ted4>]r^oaiDoera. 
angels,  vastly  inferior  to  the  first  principle,     tie  op-'      vans 
posed  the  divinity  of  Jesas  Christ  ^  makiM(him  a  mere        tt  .. 
man,  begotten  carnally  on  the  body  of  Mary  by  Jo- .    "^^^"^^ 
seph,  though  possessed  of  uncommon  gifls  which  set 
him  above  other  creatures.     He  inculcated  a  oommu- 
nlty  of  women  \  and  taught,  that  the  soul  could  not 
be  purified,  till  it  bad  committed  all  kinds  of  abomi- 
nations, making  that  a  necessary  condition  of  perftc- 
tion. 

CARPOLITI,  or  Fruit-stone  Rocks  of  the 
Germans,  are  composed  of  a  kind  of  jasper,  of  the 
nature  of  the  amygdaloides,  or  almond-stones,  fier- 
trand  asserts  that  the  latter  are  those  which  appear 
to  be  composed  of  elliptical  pieces  like  petrified  al- 
monds, though,  in  truth,  they  are  only  small  oblong 
pieces  of  calcareous  stone  rounded  by  attrition,  and 
sometimes  small  mussel-shells  connected  by  a  stony  con- 
cretion. The  name  of  Carpolithi,  however,  is  given 
in  general  by  writers  on  fossils  to  all  sorts  of  siouy 
concretions  that  have  any  resemblance  to  fruit  of  what« 
ever  kind. 

CARPUS,  the  Wrist.    See  Anatomy  Index. 

CARR,  a  kind  of  rolling  throne,  used  in  tri- 
umphs, and  at  the  splendid  entries  of  princes.  See 
Chariot. 

The  word  Is  from  the  ancient  Gaulish,  or  Celtic, 
Carr  ;  mentioned  by  Csesar,  in  his  Commentaries,  un- 
der the  name  Carrus.  Plutarch  relates,  that  Camillu$ 
having  entered  Rome  in  triumph,  mounted  on  a  carr 
drawn  by  four  white  horses,  it  was  looked  on  as  too 
haughty  an  innovation. 

Carr  is  also  used  for  a  kind  of  light  open  chariot. 
The  carr,  on  medals,  drawn  either  by  horses,  lions, 
or  elephants,  usually  signifies  either  a  triumph  or  an 
apotheosis :  sometimes  a  procession  of  the  images  of 
the  gods  at  solemn  supplication,  and  sometimes  of 
those  of  some  illustrious  family  at  a  funeral.  The  carr 
covered,  and  drawn  by  mules,  only  signifies  a  conse- 
cration, and  the  honour  done  any  one  of  having  his 
image  carried  at  the  gates  of  the  circus.  See  Conse- 
cration, &c. 

CARRAC,  or  Carraca,  a  name  given  by  the  Por- 
tuguese to  the  vessels  they  send  to  Brasil  and  the  East 
Indies,  being  very  large,  round  built,  and  fitted  for 
fight  as  well  as  burden.  Their  capacity  lies  in  their 
depth,  which  is  very  extraordinary.  Ihey  are  nar- 
rower above  than  underneath,  and  have  sometimes 
seven  or  eight  floors  ^  they  carry  about  2000  tons,  and 
are  capable  of  lodging  2000  men  \  but  of  late  they  are 
little  used.  Formerly  they  were  also  in  use  among 
the  knights  of  Rhodes,  as  well  as  among  the  Ge- 
noese, and  other  Italians.  It  Is  a  custom  among  the 
Portuguese,  when  the  carracs  return  from  India,  not 
to  bring  any  boat  or  sloop  for  the  service  of  the  ship 
beyond  the  island  of  St  Helena  \  at  which  place  they 
sink  them  on  purpose,  in  order  to  take  from  the  crew 
all  hopes  or  possibility  of  saving  themselves,  in  case  of 
shipwreck. 

CARRARA  marble,  among  our  artificers,  the 
name  of  a  species  of  white  marble,  which  is  called  mar- 
mor  lunense^  undh'gustrwm  by  the  ancients  :  it  is  distin- 
guished from  the  Parian,  now  called  the  statuary  mai;- 
ble,  by  being  harder  and  less  bright. 

CAftRAVEIRA,  a  town  of  Turkey  in  Europe, 
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CARRtAiGE,  a  i^bicle  serving  to  convey  persons, 
goocis,  mercbaodises,  and  other  things,  from  one  place 
to  another. 

For  the  construction  and  mechanical  principles  of 
wheel-carriages,  see  Mechahics. 

Carkuqe  of  a  Cannon^  the  frame  or  timber- work  on 
which  it  is  mounted,  serving  to  point  it  for  shooting, 
or  to  carrj  it  from  one  place  to  another*  It  is  made  of 
two  planks  of  wood,  commonly  of  one-half  the  length 
of  the  gun,'  called  the  cheeks^  and  joined  by  three 
wooden  transoms,  strengthened  with  three  bolts  of  iron. 
It  is  monnted  on  two  wheels,  but  on  a  march  has  two 
fore-wheels  with  limbers  added.  The  principal  parts 
of  a  carriage  are  the  cheeks,  transum,  bolts,  plates, 
trainbands,  bridges,  bed,  hooks,  trannion  boles,  and 
capsqoare. 

Bhck-CARRJAQE^  a  cart  made  on  purpose  for  carry- 
ing mortars  and  their  beds  from  place  to  place. 

Truck'CABBiAQE^  two  short  planka  of  wood,  sup- 
ported 00  two  axletrees,  having  four  trucks  of  solid 
wood  for  carrying  mortars  or  guns  upon  battery,  where 
their  own  carriages  cannot  go.  They  are  drawn  by 
men. 

C  A  BRICK,  the  southern  division  of  the  shire  of 
Ayr  in  Scotland.  It  borders  on  Galloway  \  stretches 
32  miles  in  length  \  and  is  aliilly  country  fit  for  pas- 
turage. The  chief  rivers  are  the  Stinchar  and  Girvan, 
both  abounding  with  salmon.  Here  are  also  several 
lakes  and  forests,  and  the  people  on  the  coast  employ 
themselves  in  the  herring-fishery,  though  they  have  no 
harbour  of  any  consequence.  The  only  towns  of  this 
district  are  Girvan  and  Ballantrae  \  the  former  at  the 
mouth  of  the  river  of  the  same  name,  and  the  latter  at 
the  mouth  of  the  Stinchar;  and  Maybole,  an  inland 
town.  The  Prince  of  Wales,  as  Prince  of  Scotland,  is 
Earl  of  Carrick. 

Caxrtck  on  the  Sure^  a  town  of  Ireland,  in  the  coun- 
ty of  Tipperary  and  province  of  Monster.  W.  Long. 
7.  14.  N.  Lat,  52.  16. 

CjMBrcM'Fergus^  a  town  of  Ireland,  in  tlie  county 
of  Antrim  and  province  of  Ulster.  It  is  a  town  and 
county  in  itself,  and  sends  one  member  to  parliament. 
It  contains  3400  inhabitants;  has  a  good  harbour  ;  and 
is  governed  by  a  mayor,  recorder,  and  sheriffs,— It 
has,  however,  been  of  far  greater  consequence  than  at 
]Rvscnt,  as  appears  from  the  mayor  having  been  admiral 
of  a  considerable  extent  of  coast  in  the  counties  of 
Down  and  Antrim,  and  the  corporation  enjoying  the 
costoms  paid  by  all  vessels  within  these  bounds,  the 
creeks  of  Belfast  and  Bangor  excepted.  This  grant 
was  repurchased,  and  the  customhouse  transferred  to 
Belfast.— Here  is  the  skeleton  of  a  fine  house  built  by 
Lord  Chichester  tn  the  reign  of  James  I.  an  old  Gothic 
church  With  many  family  monuments,  and  a  very  large 
old  castle.  The  town  was  formerly  walled  round,  and 
some  jiart  of  the  wall  still  remains  entire.— Carrick- 
Fergus  is  seated  on  a  bay  of  the  same  name  in  the  Irish 
Channel ;  and  is  noted  for  being  the  landing  place  of 
King  WHliam  in  1690.  Here  also  Thurot  made  a 
descent  in  1759,  ^^^  possession  of  the  castle,  /ind 
carried  away  hostages  for  the  ransom  of  the  town  y  but 
being  soon  after  pursued  by  Commodore  Elliot,  bis 
three  shipy  were  taken,  and  he  himself  was  lulled. 
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CAfflU^Si  is-E  peisou  that  ebrries  goeds  for  i^utn   Canler. 
for  hire.    A  commoa  carrieTf  baving^the  charge  in^'  Oanfcr- 
carriage  of  goods,  is  to  answer  for  the  same,  or  tbfe^  Pigeon'  ^ 
value,  to  the  owner.      And  where   goods   are  deli-''  ^— **    "^ 
vered  to  a  ci^rrier,  and  he  is  robbed  of  them,  he  ch'aQ 
be  charged  and  answer  for  them,  because    of .  (he 
hire.     If  a  common  carrier,  who  is  offered  his  hh'e, 
and  who  has  convenience,  refuses  to  carry  goods,  he 
is  liable  to  an  action,  in  the  same  manner  as  an  inn- 
keeper who  refuses  to  entertain  a  guest.     See  As- 
sumpsit. 

One  brought  a  box  to  a  carrier,  with  a  targe  sum  otJMoh*» 
money,  and  the  carrier  demanded  of  the  owner  what  ^^^  I^**** 
was  in  it )  he  answered,  that  it  was  filled  with  silks, 
and  such  like  goods ;  upon  which  the  carrier  took  it, 
and  was  robbed,  and  adjudged  Co  make  it  good  }  but ' 
a  special  acceptance,' as,  provided  there  is  no  charge  of 
money^  would  have  excused  the  carrier^^— A  person  de« 
li vered  to  a  carrier^s  book-keeper  two  ban  of  money 
sealed  op,  to  be  carried  from  London  to  £xeter,  and 
told  him  that  it  was  200I.  and  took  his  receipt  for 
the  same,  with  promise  of  delivery  for  los.  per  cent, 
carriage  and  risk  \  though  it  be  proved  that  there  was 
400!.  m  the  bags,  if  the  carrier  be  robbed,  he  shall 
answer  only  for  lool.  because  there  was  a  particular 
undertaking  for  that  suni  and  no  more  \  and  bis  reward, 
which  makes  him  answerable,  extends  no  farther.  If  a 
common  carrier  loses  goods  which  he  is  intrusted  to 
carry,  a  special  action  on  the  case  lies  against  him,  on 
the  custom  of  the  realm,  and  not  trover  ;  and  so  of  a 
common  carrier  by  boat.  An  action  will  lie  against  a 
porter,  carrier,  or  barge-man,  upon  his  bare  receipt'  of 
the  goods,  if  they  .are  lost  through  negligence.  Also 
a  lighter-man  spoiling  goods  he  is  to  cany,  by  letting 
water  come  to  them,  action  of  tlie  case  lies  against  him, 
on  the  common  custom. 

CARRiBR'Ptgeon^  or  Courier-pigeon^  a  sort  of  pigeon 
used,  when  properly  trained,  to  be  sent  with  letters 
from  one  place  to  another.     See  Columba. 

Though  you  carry  these  birds  hood-winked,  20,  30, 
nay,  60  or  1 00  miles,  they  will  find  their  way  in  a  very 
little  time  to  the  place  where  they  were  bred.  They 
are  trained  to  this  service  lA  Turkey  aod  Persia  ;  and 
are  carried  first,  while  young,  short  flights  of  half  a 
mile,  afterwards  more,  till  at  length  they  will  return 
from  the  farthest  part  of  the  kingdom.  Every  bashaw 
has  a  basket  of  these  pigeons  bred  in  the  seraglio, 
which,  upon  any  emergent  occasion,  as  an  insurrection, 
or  the  like,  he  dispatches,  with  letters  braced  under 
the  wbgs,  to  the  seraglio  }  which  proves  a  more  speedy 
method,  as  well  as  a  more  safe  one,  than  any  other } 
he  sends  out  more  than  one  pigeon,  however,  for  fear 
of  accidents.  Lithgow  assures  us,  that  one  of  these 
birds  will  carry  a  letter  from  Babylon  to  Aleppo,  which 
is  30  days  journey,  in  48  hours.  This  is  also  a  very 
ancient  practice.  Hirtius'  and  Brutus,  at  the  siege  of 
Modena,  held  a  correspondence  with  one  iinother  by 
means  of  pigeons*  And  Ovid  tells  us,  that  Tauros- 
thenes,  by  a  pigeon  stained  with  purple,  gave  notice  to 
his  father  of  his  victory  at  the  Olympic  games,  sending 
it  to  him  at  iGgina. 

In  modem  tiroes,  the  most  noted  were  the  pigeons  of 
Aleppo,  tthich  served  as  couriers  at  Alexandretta  and 
Bagdad.  But  this  use  of  them  has  been  laid  aside  Cor 
the  last  ao  or  40  years,  because  the  Cord  robbers 
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Carrkr*  kiHiadf  th  i»gcoQ8«    The  DMumcr  of  ieB3iig  Adric*  ^y 
^igeQfl»    them  wAt  this;  tlw^y  took  pAtn  Tthiek  ka^  young  oaei^ 

■  ^*'^^°' r  ^"^^^"^  ^I'^'B  o*  honeWiek  ta  tlie  place  frion  wbesce 
'  they  wkfaed  ibem  to  teloni,  taking  eare  te  kt  then. 
Iiave  a  full  view.  When  the  news  arrited,  the  c«r^ 
respoiideot  tied  a  billet  to  the  pigeon'e  foot,  and  let 
lier  loose*  The  biid^  hnpatienl;  tA  see  ks  joung,  flew 
off  Ilka  lightning,  and  arctved'At  Aleppo  ia  ten  hours 
from  Alexaodietta,  and  in  two  days  froia  Bag^d*  It 
was  not  diiBcoh  for  them  to  find  th^r  way  back,  since 
Aleppo  may  be  discovered  at  an  immense  distance. 
This  pigeon  has  nothing  peonliav  in  its  form,  except  its 
nostrils,  which,  instead  of  being  smooth  andeTcn,  are 
swelled  and  rough. 

CARRON,  a  small  but  pemarkaUe  rtter  in  Scot* 
land,  rising  about  the  middle  of  the  isjthmus  between 
the  friths  of  Forth  'and  Clyde;  Both  its  source,  and 
the  place  where  it  emptieth  itself  iaIo  the  sea«  are 
within  the  shire  of  Stirling,  'which  it  divides  into  two 
nearly  equal  parts.  The  whole  length  of  its  course, 
which  ia  from  west  to  east,  b  not  above  14  miles. 
It  falls  ittto  tlie  frith  of  Forth  about  three  miles  to  the 
nerth-east  of  Falkirk«  The  stream  thereof  is  but 
small,  and  scarcely  deserves  the  notice  of  a  travelkr  ; 
yet  there  is  no  river  in  Scotland,  and  few  in  the 
whole  island  of  Britain^  whose  banks  have  been  the 
scene  of  so  many  memorable  transactions.  When  the 
Roman  empire  was  in  all  its  glory,  and  had  its  eastern 
frontiers  upon  the  Eophrates,  the  hanks  of  Carron 
were  its  boundaries  upon  the  north-west}  fox  the 
«  See  An»  "^^^  ^^  Antoninus  ^,  which  was  raised  to  mark  the 
lonsRics'f  limits  of  that  mighty  empine,  stood  in  the  neighboor- 
hood  of  this  riveri  and  ran  parallel  to  it  fo|r  several 
miles. 

Near  the  middle  of  its  eoorss,  in  a  pleasant  valley, 
stand  two  beaatilul  mounts,  called  the  HiUs  of  Ihtnu 
pace^  which  are  taken  notice  of  by  most  of  the  Scot- 
ish  historians  as  monuments  of  great  antiquity.  The 
whole  structure  of  these  mounts  is  of  earth  ;  but  they 
are  not  both  of  Uie  same  form  and  dimensions.  The 
roost  easterly- one  is  perfectly  round,  resembling  .an 
oven,  and  about  irfty  feet  in  height }  and  that  this  is 
an  artificial  work  does  not  admit  of  the  least  doubt; 
hot  we  cannot  affirm  the  same,  with  equal  certainty, 
of  the  other,  though  it  has  been  generally  supposed 
to  be  so.  too.  It  bears  no  resemblance  to  the  eastern 
ope  either  in  shape  or  sixe.  At  the  foundation  it  is 
nearly  of  a  triangular  form;  hut  the  superstructure  is 
qoite  irregular ;  nor  does  the  height  thereof  bear  any 
proportion  to  the  extent  of  its  base.  These  mounts 
are  now  planted  with  firs,  which,  with  the  parish- 
chnrch  of  Donipace  standing  in  the  middle  between 
them,  and  the  river  running  bard  by,  give,  this  valley 
a  very  nmiantic  appearance.  The  common  account 
given  of  those  mounts  is,  that  they  were,  erected  as 
ntonuments  of  a  peace  concluded  in  that  place  be* 
tween  the  Romans  and  the  Caledonians,  and  that  their 
name  partakes  of  the  language  of  both  people ;  Dun 
signiiying  a  hill  in  the  old  language  of  this  island,  and 
Pa»  ^*  peace,^*  in  the  language  of  Rome.  The  com- 
pound word,  Duntpate^  signifies  ^*  the  hills  of  peace.^* 
And  we  find  in  history,  that  no  less  than  three  treaties 
of  peace  were  at  diflferent  periods  entered  into  between 
the  Romans  and  Caledonians  j  the  first  by  Severns 
about  the  year  210  j  the  second  soon  after,  by  his  son 
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CatacaJBa ;  sj^  the  third,  hy  the  usorpeir  Csyauiliis  CarKoo. 
about  the  ^ear  280;  but  of  which  of  these  treaties 
Dnwpaoe  IA  a  monument,  we  doi  not  pretend  to  deter- 
mine. If  the  cojicufrring  testimony  of  historian^  and 
antiquaries  did  not  agree  in  giving  this  original  to 
these  mounts,  we  would  be  tempted  to  conjecture  that 
they  are  sepulchral  monuments.  Ungian  hones  and 
urns  have  been  discovered  in  earthea  fi^brics  of  this 
kind  in  many  parts  of  this  idand^  and  the  little  mounts 
or  barrows  wliich  are  scattered  in  great  numbers  about 
Sionhenge  in  Salisbury  plain  are  generally  supposed  to 
Iiave  beeo  the  sepolcbrea  of  the  ancient  Brilons.  See 
Barrows. 

From  the  vaUey  of  Donipace,  the  river  rune  for 
some  time  in  a  deep  and  hollow  channel,  with  ateep 
banks  on.  both  ajdes  \  here  it  passes  by  the  foundajtions 
of  the  ancient  Roman  bridge  ^  not  far  from  which, 
as  is  generally  tbouglit,  was  the  Scene  of  the  m^mo-> 
rable  cooftrence  betwixt  the  Scotiah  patriot  William 
Wallace  and  Robert  Bruce,  fiither  to  the  king  of  that 
name,  which  first  opened  the  eyes  of  the  latter  to  a 
jost  view  both  of  his  own  true  interest  and  that  of  his 
country. 

After  the  river  has  left  the  village  and  bridge  of 
Larbert,  it  soon  comes  up  to  another  smaller  valley, 
through  the  midst  of  which  it  has  now  worn  oot  to 
itself  a  straight  channel,  whereas,  in  former  ages,' 
it  ha^  taken  a  considerable  compass,  as  appears  hy 
the  track  of  the  old  bed.  which  is  still  visible.  The 
high  and  circling  banks  upon  the  south  side  give  to 
this  valley  the  appearance  of  a  spacious  bay^  and, 
according  to  the  tradition  of  the  coontry,  there  was 
once  an  harbour  here^  nor  does  the  tradition  seem 
altogether  groundless,  pieces  of  broken  anchors  haying 
heen  found  here,  and  some  of  them  within  the  me- 
mory of  people  yet  alive.  The  stream  tides  wonld 
still  flow  near  Uie  place,  if  they  were  not  kept  back 
by  the  dam-head  built  across  the  river  at  Stenhonse  \ 
and  there  is  reajsou  to  believe,  that  the  frith  flowed 
considerably  higher  in  former  ages  thwD  it  does  at 
present.  In  the  near  neighboaihood  of  this  valley, 
upon  the  south,  stand  the  ruins  of  ancient  Cameka  : 
which,  after  it  was.  i^bandoned  hy  the  Romans,  was 
probably  inhabited,  fiir  some  ages,  hy  the  natives  of  the 
country. 

Another  ancient  monument,  called  Arthur* s  Oven^ 
once  stood  upon  the  banks  of  the  Carron  :  bnt  was,  with 
a  spirit  truly  Gothic,  entirely  demolished  about  40 
years  ago.  The  comer  of  a  small  indosure  between 
Stenhonse  and  the  Carron  iron-works,  is  pointed  out 
as  the  place  of  its  situation.  Thia  is  generallv  sop* 
posed  to  have  heen  a  Roman  work :  though  it  is  not 
easy  to  conceive  what  could  be  their  motive  for  erect- 
ing such  a  fabric,  at  so  great  a  distance  fioom  any  other 
of  their  works,  and  in  a  spot  which  at  t^at  time  must 
have  been  very  remote  and  unfrequented.  The  form 
of  it  is  said  to  have  been  perfectly  round,  and  rising 
perpendicular  for  some  yards  at  first,  hut  afterwards 
gradually  contracted,  till  it  terminated  in  a  narrow  ori- 
fice at  the  top.  Antiquaries  are  not  agreed  whether 
it  had  been  a  temple,  or  a  trophy,  or  a  mausoleum  3  but 
the  most  common  opinion  is,  that  it  had  been  a  temple, 
and  Buchanan  thinks,  a  temple  of  Terminus.  Hector 
Boetios  says,  that  there  were  benches  of  stone  all  around 
it  upon  the  inside  \  and  that  there  had  been  a  large 
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stone  for  sacrificing  npoo,  or  an  altar,  upon  the  sooth 
side- 
As  the  Caraon  extends  over  the  half  of  the  isthmos, 
and  raos  so  near  the  ancient  boondaries  of  the  Be- 
man  empire,  the  adjacent  country  fell  natorallj  to 
be  the  scene  of  many  battles  and  rencounters.  His- 
torians  mention  a  bloody  battle  fought  near  the  river 
between  the  Romans  and  the  confederate  army  of  the 
Scots  and  Picts  in  the  beginning  of  the  jth  century. 
The  scenes  of  some  of  Ossian^s  poems  were,  in  the  opi- 
nion of  the  translator,  upon  the  banks  of  this  river. 
Here  Fingal  fought  with  Caracal,  the  son  of  the  king 
of  the  world,  supposed  to  have  been  the  same  with 
Caracalla,  the  son  of  the  Boman  emperor  Severus. 
Here  also  yoong  Oscar,  the  son  of  Ossian,  performed 
some  of  his  heroic  exploits*  Hereabout  was  the 
stream  of  Crona,  celebrated  in  the  ancient  composi- 
tions of  the  Gaelic  bard;  possibly  that  now  called 
the  water  of  Bonny,  which  runs  in  the  neigfabour- 
liood  of  the  &Nnan  wall,  and  dischargeth  itself  into 
the  Carron  at  Dunipace«  In  those  poems,  mention  is 
made  of  a  green  vale  upon  the  banks  of  this  river, 
with  a  tomb  standing  in  the  middle  of  it,  where 
young  Oscar's  party  and  the  warriors  of  Caros  met* 
We  only  take  notioe  of  this  as  it  strengthens  the 
conjecture  hazarded  above,  that  the  mounts  of  Do- 
n/pace,  especially  the  more  easterly  of  them,  were  se- 
pulchral monuments.— About  the  distance  of  half  a 
mile  from  the  river,  and  near  the  town  of  Falkirk, 
lies  the  field  of  that  battle  which  was  fought  by  Wil- 
liam Wallace  and  the  English  in  the  beginning  of  the 
14th  century.  It  goes  by  the  name  of  Graham's  muir^ 
from  the  valiant  John  Graham,  who  fell  there,  and 
whose  grave-stone  is  still  to  be  seen  in  the  church-yard 
of  Falkirk. 

The  river  Carron,  though  it  has  long  since  ceased 
to  roll  its  stream  amidst  the  din  of  arms,  slill  preserves 
its  fame,  by  lending  its  aid  to  trade  and  manufactures  $ 
(see  the  next  article.)— The  river  is  navigable  for  some 
miles  near  its  mouth,  and  a  considerable  trade  is  carried 
on  upon  it  by  smaU  crafty  for  the  convenience  of  which, 
its  channel  has  of  late  years  been   straightened  and 

s  S«e  tke    much  shorteBed,  and  the  great  Canal  *  has  its  entrance 

•itkle  Cs.  from  it. 

"^  CjitMON^fTorkSf  a  large  iron-foundery,  two  miles 

north  from  Falkirk  in  Scotland*  They  are  conveni- 
ently situated  on  tihe  banks  of  the  Carron,  three  nniles 
above  its  entry  into  the  fHth  of  Forth.  Above  100 
acres  of  land  have  been  converted  into  reservoirs  and 
pools,  for  water  diverted  from  the  river,  by  magnifi- 
cent dams  built  above  two  miles  above  the  works,  which 
after  turning  18  large  wheels  for  the  several  purposes 
of  the  snanufacture,  falls  into  a  tide*navigation  that 
conveys  their  castiogs  to  the  sea. 

These  works  are  among  the  greatest  of  the  kind  in 
Europe,  and  were  established  in  1760.  At  present, 
the  boildings  are  of  vast  extent  ^  and  the  machinery, 
eoBstmeted  by  Mr  Smeaton,  is  the  first  in  Britain, 
both  In  elegance  and  correctness  :  there  are  2000  men 
employed,  and  there  are  aboot  twenty  furnaces'  which 
conaome  200  tons  of  coals  a-week  j  6500  tons  of  iron 
are  smelted  aanoaUy  from  the  mineral  with  pit-coal, 
and  oaat  into  cannon,  cylinders,  8cc.-«»In  the  found* 
ing  of  cannon,  those  works  have  lately  arrived  at 
sisdi  l^erfootido,  that  they  make  above  5000  pieces  a 
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year,  many  of  which  are  expoited  to  foreign  states  (  carrm- 
and  their  guns  of  new  camtrmtnm  are  the  lightest  awd    Works 
neatest  now  in  use,  not  excepting  braas  guns ;  the  32 
pounder  ship*^nn  weighing  42  hundred  weight,  the  6 
pounder  8  hundred- weight  and  one-half,  and  the  other 
calibers  in  proportion. 

The  present  proprietors  are  a  chartered  company, 
with  a  capital  of  150,0001.  steeling,  a  common  seal, 
&c.  but  their  stock  is  confined  to  a  very  few  indivi- 
duals. 

CABBONADE,  a  short  kind  of  ordnance,  capable 
of  carrying  a  large  ball,  and  useful  in  cloee  engage- 
ments at  sea.  It  takes  its  name  from  Carron,  the  plaoe 
where  this  sort  of  ordnance  was  first  made,  or  the  prm- 
ciple  applied  to  an  improved  construction.  See  the 
article  Gunnert. 

CABBOT.    See  Daucus,  Botakt  Index. 

Deadfy  Carmot.    See  Thapsia,  Botant  Index, 

GABKOUSAL,  a  course  of  horses  and  chariots, 
or  a  magnificent  entertainment  exhibited  by  princes 
on  some  public  rejoicing.  It  consists  in  a  eavalcade  of 
several  gentlemen, ,  richly  dressed  and  equipped  after 
the  manner  of  ancient  cavaliers,  divided  into  squa* 
drons,  meeting  in  some  public  plaoe,  and  practising 
justs,  tournaments,  &c.— The  last  carrousals  were  in 
the  reign  of  Louis  XIV— The  word  comes  from  the 
Italian  word  caroeeUt^  a  diminutive  of  oorro,  ^  chariot.** 
Tertollian  ascribes  the  invention  of  carrousals  to  Circe  } 
and  will  have  them  instituted  in  honour  of  the  Sun,  her 
father  ^  whence  some  derive  the  word  from  earrus,  or 
carrue  soUs,  The  Moors*introdocod  ciphers,  liveries, 
and  other  ornaments  of  their  arms,  with  trappings,  &c. 
for  their  horses.     The  Goths  added  crests,  plumes,  &c. 

CABBUCA,  Ih  AntiquitWf  a  splendid  kind  of  carr,  or 
chariot,  mounted  on  four  wheels,  richly  decorated  with 
gold,  silver,  ivory,  &c  in  which  the  empmrs,  senators, 
and  people  of  condition,  were  carried*  The  word  comes 
from  the  Latin  camts,  or  British  corr,  which  is  still  the 
Irish  name  for  any  wheel-carriage* 

Carkuca,  or  Camca^  is  also  used  in  middle-age 
writers  for  a  plough. 

Carruca,  or  Cantea^  abo  was  sometimes  used  for 
carrucaia.    See  Carrdcatk. 

CABBUCAGE  (carucagium),  a  kind  of  tax  an- 
ciently  imposed  on  every  plough,  for  the  public  serrice, 
See  Carrxicate  and  Hibage. 

Carrucace,  Ckinieagej  or  Camagef  in  husbandry, 
denotes  the  ploughing  of  gronad,  either  ordinary,  as  for 

5 rain,  hemp,  and  flax ;  or  extraordinary,  as  for  woad, 
yers  weed,  rape,  and  the  like. 

CABBUCATE,  (cofmcafa),  in  onr  ancient  laws 
and  history,  denotes  a  plough  Hnd,  or  as  much  arable 
ground  as  can  be  tilled  in  one  year  with  one  ploogh. 

In  Doomsday  Inqnirition,  the  arable  land  is  estima- 
ted in  carrucates,  the  pasture  in  hides,  and  meadow  in 
acres.  Skene  makes  the  carrucata  the  same  with  kitda^ 
or  hida  terrte  ;  LittletoA  the  same  with  soc 

The  measure  of  a  carrucate  appears  to  have  difiered 
in  respect  of  place  as  well  as  time.  In  the  reign  of 
Bichard  I.  it  was  estimated  at  60  aeres,  and  in  another 
charter  of  the  same  reign  at  100  acres :  in  the  time  of 
Edward  I.  at  180  acres ;  asd  m  the  dgd  of  Edwa*4 
III.  a  carrucate  of  land  in  Burcester  Contained  iia 


acres,  nod  jn  Middieion  150  acres. 
By  a  statute  under  livilliam  IIL  for  charj^g  per- 
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Camieftte  sons  tb  tlie  repair'  of  the  fcighwaySi  a  plo«gh-Iand  is 
I      .  rated  at  ^hj  pounds  per  attnmn,  and  may  coatain 
CartUirt.  houses,  mills,  wood,  pasture,  ficc, 

CARRYING,  in  fakonry,  signifies  a  hawk's  flying 
away  with  the  quarry.  Carrying  is  one  of  the  iilquali* 
ties  of  a  hawk,  which  she  acquires  either  by  dislike  of 
the  falconer,  or  not  bein^r  soffieiently  broke  to  the  lure. 

Carrtikg,  among  Imntsmen*  When  a  hare  runs 
on  rotten  ground  (or  even  sometimes  in  a  frost),  and 
it  sticks  to  her  feet,  they  Ray  she  carries. 

Carrtikg,  amoog  riding-masters.  A  horse  is  said 
to  carry  low,  when  h&vmg  naturally  an  iH-shaped  neck, 
be  lowers  bis  head  too  much.  All  horses  that  arm 
themselves  carry  low,  but  a  horse  may  carry  low  with- 
out arming.  A  Fi'ench  branch  or  gigot  is  prescribed 
as  a  remedy  against  carrying  low. 

A  horse  is  said  to  carry  well,  when  his  neck  is  raised 
or  arched,  and  h^  holds  his  bead  high  and  firm,  with--, 
out  constraint. 

Carryiko  Wini^  a  term  used  by  our  dealers  in 
horses  to  express  such  a  one  as  frequently  tosses  bis  nose 
as  high  as  his  ears,  and  does  not  carry  handsomely. 
This  is  called  carrying  vnnd ;  and  the  difference  be- 
tween carrying  in  the  wind,  and  beating  upon  the 
band,  is  this  :  that  the  horse  who  beats  upon  the  hand, 
shakes  the  bridle  and  resists  it,  while  be  shakes  his 
bead  ;  but  the  horse  that  carries  in  the  wind  puts  op  his 
bead  without  shaking,  and  sometimes  beats  upon  the 
hand.  The  opposite  to  carrying  in  the  wind,  is  arm- 
ing and  carrying  low :  and  even  between  these  two 
tliere  is  a  di^rence  in  wind. 

CARS,  or  Kars,  a  considerable  and  strong  town  of 
Asia,  in  Armenia,  seated  on  a  river  of  the  same  name, 
with  a  castle  almost  impregnable.  E.  Long.  43.  50. 
N.  Lat,  41.  30. 

CARSE,  or  Corse  ofGowry^  a  district  off^erthshire 
In  Scotland.  It  lies  on  the  north  side  of  the  Tay,  and 
extends  14  miles  in  length  from  Dundee  to  Perth,  and 
is  from  two  to  four  in  breadth.  It  is  a  rich  plain 
country,  cultivated  like  a  garden,  and  producing  as 
good  harvests  of  wheat  as  any  in  Great  Britain.  It 
abounds  with  all  the  necessaries  of  life  :  but,  from  its 
low  damp  situation,  the  inhabitants  are  subject  to  agues, 
and  the  commonalty  are  in  great  want  of  firing.  In 
this  district,  not  far  from  the  Tay,  stands  the  house  of 
£rro1,  which  formerly  belonged  to  the  earis  of  that 
same,  the  chiefs  of  the  ancient  family  of  Hay,  heredi- 
tary constables  of  Scotland. 

CARSTAIRS,  William,  an  eminent  Scots  divine, 
whose  merit  and  good  fortune  called  him  to  act  in 
great  scenes,  and  to  associate  with  men  to  whose  so- 
ciety and  intercourse  his  birth  gave  him  few  preten- 
sions to  aspire.  A  small  village  in  the  neighbourhood 
of  Glasgow  was  the  place  of  bis  nativity.  His  father, 
of  whom  little  is  known,  exercised  the  functions  of  a 
clergyman. 

Young  Carstairs  turned  his  thoughts  to  tho  profes- 
sion of  theology  j  and  tfcre  persecutions  and  oppfes- 
8100S  of.  governmCBt,  *hotik  in  regard  to  civil  and  reli« 
ffious  liberty,  having  excited  his  strongest  indignation, 
It  became  a  matter  of  prudence  that  be  sbould  -  pmse-^ 
cute  bis  studies  in  a  foreign,  university.  He?  went  ae^ 
cordingty  to  tltifecht }  and  bis  industry  and  attention 
kiog  directed  with  skill,  opened  up  and:uiifolded.tbosa 
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faculties  whkh  he  was  aboat  to  ^employ  *  witih  equal  -bo-  CaiwalrKi 
nour  to  his  country  and  himself,  *     \     ^ 

During  his  residence  abroad,  be  became  acquainted 
with  Pensionary  Fagel,  and  entered,  with  warvlh  lata 
the  interest  of  the  Prinee  of  Orange.  .  On  bis  retam 
to  Scotland  to  produce  a  licence  to  teach  doctrines 
which  he  bad  studied  with  the  greatest' care,  he  be- 
came disgusted  with  the  proud  and  insolent  condoct  of 
.Archbishop  Sharp,  aid  prepared  to  rs visit  Holland; 
•where  he  knew  that  religious  liberty  was  respected,  and 
where  he  hoped  be  might  better  bis  condition  by  the 
connections  he  had  formed. 

His  expectations  were  not  vain.  His  prudence,  fait 
reserve,  and  his  political  address,  were  strong  recon^ 
mendations  of  bim  to  the  Prince  of  Orange ;  and  be 
was  employed  in  personal  negotiations  in  Holland^ 
England,  and  Scotland.  Upon  the  elevation  of  fait 
master  to  the  English  throne,  be  was  appointed  the 
king^s  chaplain  for  Scotland,  and  employed  in  settling 
the  affairs  of  that  kingdom.  William,  who  carried 
politics  into  religion,  was  solicitous  that  episcopacy 
should  prevail  there  as  universally  at  in  England* 
Carstairs,  more  vertant  in  the  affairs  of  his  Jiativc 
country,  saw  all  the  impropriety  of  this  project,  and  the 
danger  that  would  arise  from  the  enforcing  of  it.  Hit 
reasonings,  bis  remonstrances,  his  entreaties,  overcaoMf 
tbe  firmness  of  King  William.  He  yielded  to  con* 
siderations  founded  alike  in  policy  and  in  prudence } 
and  to  Carstairs  Scotland  is-  indebted  ^for  the  full 
establishment  of  its  church  in  the  Presbyterian  form  of 
government. 

The  death  of  King  William  was  a  severe  affltction 
to  him  \  and  it  happened  before  the  prince  bad  pro* 
vided  for  bim  with  the  liberality  be  deserved.  He 
was  continued,  however,  in  the  office  of  chaplain  for 
Scotland  by  Queen  Anne  j  and  be  was  invited  to  ac- 
cept the  principality  of  the  university  of  Edinburgh* 
He  was  one  of  tbe  ministers  of  the  city,  and  four  timet 
moderator  of  the  General  Assembly.  Placed  at  tfa^ 
bead  of  the  church,  he  prosecuted  its  interest  witb 
zeal  and  with  integrity.  Nor  were  his  influence  an4 
activity  confined  to  matters  of  religion.  They  were 
exerted  with  success  in  promoting  the  cnlture  of  tbe 
arts  and  sciences.  The  universities  of  Scotland  owe 
bim  obligations  of  tbe  highest  kind.  He  procured,  in 
particular,  an  augmentation  of  tbe  salaries  of  tbeir 
professors ;  a  circumstance  to  which  may  be  inscribed 
their  reputation,  as  it  enabled  them  to  cultivate  with 
spirit  the  different  branches  of  knowledge.     . 

A  zeal  for  truth,  a  love  of  moderation  and  orders 
prudence,  and  humility,  distinguished  Principal  Car- 
stairs in  an  uncommon  degree.  His  religion,  had  no 
mixture  of  austerity  ;  his  secular  transactions  were  at* 
tended  with  no  imputation  of  artifice  ^  and  the  versa* 
tilitj  of  his  talents  made  bim  pass  with  ease  from  a 
court  to  a  college.  He  was  among  the  last  who  snf* 
fered  torture  before  the  privy  council,  in  order  to  make 
him  divulge  the  secrets  entrusted  to  him,  which  be 
firmly  resisted ;  and  after  tbe  Revolution,  that  inhu- 
man instrument  the  thumb-screw  was  given  to  him 
in  a  present  by  the  council.— This  excellent  peisoa 
Ahd  in  1 71 5  9  and  in  1744  htBStaie papers  and  LettirSf 
with  an  account  of  bis  life,  were  pubtished  in  mmt  ^K 
4to.  br  Ifao  Ber.  I>r  MK>Mrmiek; 
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CAII8UCAI9  Baikicb^  a  Jpnttit*  bam. at  Citerpt 
in  Tafcany,  in  1647,  mu  the  author  of  a  Latin  p«em| 
cmlilkd  Ars  beau  scri6e$ub\  whidi  ia  ealeemed  both  for 
the  elegpance  of  tho  style  and  for  the  excellent  precppt9 
it  containB.  He  also  nrrote  some  good  epigrams.  He 
died  hi  lyop* 

CARTAMA,  a  town  of  Spain  In  the  kingdom  of 
Grenada,  formerly  very  considerable.  It  is  seated  at 
the  foeC  ef  a  noantain,  near  the  river  Guadala^^Medina, 
in  W.  Long.  4.  aS.  N.  Lat.  36.  40. 

CART,  a  land  carriage  with  two  wheels,  drawn 
commonly  by  horses,  to  carry  heavy  goods,  &c*  from 
eoce  place  to  another.  The  word  seems  formed  from 
the  French  charrette^  which  signifies  the  same,  or 
nther  the  Latin  earreta^  a  diminative  of  carrus.  See 
Cahr. 

In  London  and  Westminster  carts  shall  not  carry 
more  than  twelve  sacks  of  meal,  seven  hundred  and 
fifty  bricks,  one  chaldron  of  coals,  &c.  on  pain  of  for* 
feiting-  one  of  the  horses.  (6  Geo.  I.  cap.  6.)  By  the 
laws  of  the  city,  carr-men  are  forbidden  to  ride  either  on 
their  carts  or  horses.  They  are  to  lead  or  drive  them 
•n  foot  through  the  streets,  on  the  forfeiture  of  ten 
•hillings.  (Stat.  i.  Geo.  I.  cap.  57.)  Criminals  used 
to  be  drawn  to  execution  on  a  cart.  Bawds  and  other 
male&ctors  are  whipped  at  the  cartas  tail. 

Scripture  makes  mention  of  u  sort  of  carts  or  drags 
used  hy  the  Jews.Co  do  the  office  of  threshing.  They 
were  supported  on  low  thick  wheehi,  bound  with  iron, 
which  were  rolled  op  and  down  an  the  sheaves,  to 
break  them,  and  force  out  the  corn.  Something  of 
the  likd  kind  also  obtained  among  the  Romans,  under 
the  denomination  of  plauatra^  of  which  Virgil  makes 
Biention.  (Georg.  I.) 

Tardaque  Eleunmt  matris  v(dventia  plaustra^ 
TribtthquCf  traheaque,     ■ 

On  which  Servlos  observes,  that  irahea  denotes  a  cart 
witiioet  wheete,  and  tribuh  a  sort  of  eart  armed  on  all 
•idea  with  teeth,  chiefly  used  in  Africa  for  threshing 
com.  The  Septuagint  and  St  Jerome  represent  these 
carts  as  furnished  with  saws,  insomuch  that  their  surface 
was  beset  with  teeth.  David  having  taken  Rabbah, 
the  capital  of  the  Ammonites,  ordered  all  the  inhabi* 
tants  to  be  crushed  to  pieces  under  such  carts,  moving 
OB  wheels  set  with  iron  teeth ;  and  the  king  of  Damas« 
ess  is  said  to  have  treated  the  Israelites  of  the  land  of 
Gilead  in  the  same  manner. 

CART-Bote^  in  Low^  signifies  wood  to  be  employed 
in  making  and  repairing  instruments  of  husbandry. 

Carts  ofWar^  a  peculiar  kind  of  artillery  anciently 
in  nse  among  the  Scots.  They  are  thus  described  in 
an  act  of  parliament,  A.  D.  1456:  **  It  is  thought 
•peidfull,  that  the  king  may  nrquiest  to  certain  of  the 
great  burrous  of  the  Isnd  thai  aiY  of  ony  myght,  to 
nak  carts  of  weir,  and  in  ilk  cart  two  fiinnis,  and  ilk 
ane  to  have  two  cbalmers,  with  the  ri;mnant  of  the 
graith  tliat  effeirs  thereto,  and  an  cunnand  man  to 
dint  tbame.*'  By  another  act,  A.  D.  14711  the  pre- 
lates and  barons  are  commandetl  to  provide  snch  carts 
of  war  avaittst  their  old  enemies  the  £aglisb« 

CART£,  I'homas,  the  historian,  was  the  son  of 
Mr  Samuel  Carte,  prebendary  of  Lichfield,  and  bprn 
in  1686.  When  he  was  reader  in  the  abbey-church 
atfiitfa,  fad  took  occasion  in  a  30th  of  January  aei- 
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roon,  17141  ^  vindicate  CliarleaL  with  r^pcct  ,4p  Carte 
the  Irish  massacre,  which  drew  him  into  axo^troTCir  JL 
sy  with  Mr  Chandler  tha  dissenting  minister 4  and  on  Cgt^hip. 
the  accession  of. the  present  xoyal  family  he  fefciped  — 
to  take  the  oaths  to  govei^oment,  $tnd  put  on  a  lay 
habit.  He  is  said  to  have  acted  as  a  kind  of  secreta* 
ry.  to  Bishop.  Atterhttfy  before,  his  troubles:  and  in 
the  year  1722,  being. accused,  of  high  trea$00y  a  re* 
ward  of  loool.  was  ofiered  for  apprehendtna  hims 
but  Queen  Caroline,  tlie  great  patroness  of  Teamed 
men,  obtained  leave  for  him  to  return  home  in  seen* 
rity.  He  published,  I.  An  edition  of  Thuanus,  in 
seven  volumes,  folio,  a*  The  life  of  the  first  duke 
cf  Ormond,  three  volumes,  folio.  3.  The  History  of 
England,  four  volumes,  folio.  4*  A  Collection  of  Origi^ 
nal  Letters  and  Papers  concerning  the  affairs  of  Eng- 
land, two  volumes  octavo  \  and  some  other  works. 
He  died  in  April  1 754.  His  Hisitory  of  England  ends 
in  1654.  His  design  was  to  have  brought  it  down 
to  the  Revolution  \  for  which  purpose  he  had  taken 
great  pains  in  copying  every  thing  valuable  that  could 
be  met  with  in  England,  Scotland,  France.  Ireland^ 
&c.— He  had  (as  he  himself  says,  p.  43.  of  his  Vindi* 
cation  of  a  full  answer  to  a  letter  from  a  bystander). 
"  read  abundance  of  collections  relating  to  the  time  of 
King  Charles  U.  and  had  in  his  power  a  series  of  me« 
moirs  from  the  beginning  to  the  end  of  that  reign,  in 
which  all  those  intrigues  and  turns  at  court,  at  the 
latter  end  of  that  king^s  life,  which  Bishop  Burnet, 
with  all  bis  ^oti^  for  taUs  of  secret  history,  and  all  his 
genius  for  conjectures,  does  not  pretend  to  account  for, 
are  la^d  open  in  the  clearest  and  most  convincing  man- 
ner by  the  person  who  was  most  affected  by  them, 
and  had  the  best  reason  to  know  tbem.^'— At  bis 
death,  all  his  papers  came  into  the  hands  of  his  widow, 
who  afterwards  married  Vix  Jemegan,-  a  member  of  the 
church  of  Rome.  They  are  now  deposited  in  the  Bod«* 
leian  library,  having  been  delivered  hy  Mr  Jemegan  to 
the  university,  1778,  for*a  valuable  consideration.  Whilst 
tbey  were  in  this  gentle man^s  possession,  the  earl  of 
Hard  wick  paid  2001.  for  the  perusal  of  them.  For  a 
consideration  of  300I.  Mr  Macpherson  had  the  use  of 
them ;  and  from  these  and  other  materials,  compiled 
his  history  and  state  papers.  Mr  Carte  was  a  man  of 
a  strong  constitution  and  indefatigable  application* 
When  the  studies  of  the  day  were  over,  be  would  eat 
heartily  \  and  in  conversation  was  cheerful  and  enter- 
taining. 

Carte  Blanchcy  a  sort  of  white  paper  signed  at 
the  bottom  with  a  person^s  name,  and  sometimes  also 
sealed  with  his  seal,  giving  another  person  power  to 
superscribe  what  conditions  he  pleases.  Much  like 
this  is  the  Fj*ench  blanc  signe^  a  paper  without  writ- 
ing, except  a  signature  at  the  bottom,  given  by  con- 
tending parties  to  arbitrators  or  friends,  to  fill  up  with 
the  conditions  they  judge  reasonable,  in  order  to  end 
the  difference* 

CARTEL,  an  agreement  between  two  states  for 
the  exchange  of  their  prisoners  of  war. 

Cartex.  signifies  also  a  letter  of  defiance  or  a  clial-- 
lepge  to  decide  a  controversy  either  in  a  toornamcnt  or- 
in  a  single  combat.     See  Du£L. 

Cartel  S/itp,  a  ship  commissioned  in  time  of  war  to 
exchange  tlie  prisoners  of  any  two  bpstile  powers ;  aLo 
to  carry  any  particular  request  or  proposal  from  one  to< 

another:  ^ 
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Cartel  Ship,  another :  for  this  region  the  officer  irbo  commands 
Cartel,    her  is  particuUrly  ordered  to  carry  no  cargo,  ammuni- 
tion,  or  implements  of  war,  except  a  single  gun  for  the 
purpose  of  firing  signals. 

CARTES^  Bene  des,  descended  of  an  ancient 
family  in  Tooraine  in  France,  was  one  of  the  roost 
eminent  philosophers  and  mathematicians  in  the  i  ylh 
century,  ^t  the  Jesuits  College  at  La  Fleche,  he 
made  a  ^ry  great  progress  in  the  learned  languages 
and  polite  literature,  and  became  acquainted  with 
Father  Marsenne.  His  father  designed  him  for  the 
army }  but  his  tender  constitution  then  not  permitting 
him  to  expose  himself  to  such  fatigues,  he  was  sent 
to  Paris,  where  he  launched  into  gaming,  in  which  he 
had  prodigious  success.  *  Here  Marsenne  persuaded 
him  to  return  to  study  ;  which  he  pursued  till  he  went 
to  Holland,  in  May  1616,  where  he  engaged  as  a  vo- 
lunteer amonf  the  Prince  of  Orange's  troops.  While 
he  lay  in  garrison  at  Breda,  he  wrote  a  treatise  on  music j 
and  laid  the  foundation  of  several  of  his  works.  He 
was  at  the  siege  of  Bocbelle  in  1628}  returned  to 
Paris ;  and,  a  few  days  after  his  return,  at  an  assembly 
of  men  of  learning  in  the  house  of  Monsignor  fiagni, 
the  pope's  nuncio,  was  prevailed  upon  to  explain  his 
sentiments  with  regard  to  philosophy,  when  the  nuncio 
urged  him  to  publish  his  system.  Upon  this  be  went 
to  Amsterdam,  and  from  thence  to  Franeker,  where 
he  began  his  metaphysical  meditations^  and  drew  up  his 
^iiseourse  on  meteof-s*  He  made  a  short  tour  to  England  \ 
and  not  far  from  London,  made  some  observations  con* 
ceming  the  declination  of  the  magnet.  He  returned  to 
Holland,  where  finished  his  treatise  of$  the  world. 

His  books  iiiade  a  great  noise  in  France  \  and  HoU 
land  thought  of  nothing  but  discarding  the  old  philoso* 
phy,  and  following  his.  Voetius  being  chosen  rector 
of  the  university  of  Utrecht,  procured  his  philosophy 
to  be<  prohibited,  and  wrote  against  him  ^  but  he  im- 
inediately  published  a  vindication  of  himself.  In 
1647,  he  took  a  journey  into  France,  where  the  king 
settled  a  pension  of  3000  livres  npon  him,  Christina, 
queen  of  Sweden,  having  invited  him  into  that  king* 
dom,  lie  went  thither,  where  he  was  received  with  the 
greatest  civility  by  her  majesty,  who  engaged  him  to 
attend  her  every  morning  at  five  o'clock,  to  instruct 
ber  in  philosophy,  and  desired  him  to  revise  and  digest 
all  his  writings  which  were  unpublished,  and  to  form  a 
complete  body  of  philosophy  from  them.  She  like-' 
wise  proposed  to  allow  him  a  revenue,  and  to  form  an 
academy,  of  which  he  was  to  be  the  director.  But 
these  designs  were  broken  olF  by  his  death  in  x650« 
His  body  was  interred  at  Stockholm,  and  1 7  years  af- 
terwards removed  to  Paris,  where  a  magnificent  monu- 
ment was  erected  to  biro  in  the  church  of  St  Gene- 
▼ive  du  Mont.  The  great  Dr  Haliey,  in  a  paper 
concerning  optics  observes,  that  though  some  of  the 
ancients  mention  refraction  as  an  effect  of  transpa- 
rent mediums,  Des  Cartes  was  the  first  who  discovered 
the  laws  of  refraction,  and  reduced  dioptrics  to  a  sci- 
ence. As  to  his  philosophy,  Dr  Keill,  in  his  introduc- 
tion to  bis  examination  of  Dr  Burnet's  theory  of  the 
earth,  says,  that  Des  Cartes  was  so  far  from  applying 
geometry  to  natornl  philosophy,  that  his  whole  system 
is  one  continued  hlunder  on  account  of  his  negligence 
in  that  point  ^  the  laws  observed  by  the  planets  in  their  ^ 
revolutions  roond  the  ran  not  agreeing  with  bis  theory 
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of  vortices.  His  philosophy  has  acoordiagly  given  way 
to  the  more  acurate  discoveries  and  demonstrations  of 
the  Newtonian  system. 

CARTESIANS,  a  sect  of  philosophers,  who  ad- 
hered to  the  system  of  Des  Cartes,  founded  on  the 
two  following  principles,  the  one  metaphysical,  the 
other  physical.  The  metaphysical  one  is,  Ithink^  there* 
fore  I  am  :  the  physical  principle  is,  that  nothing  exists 
btit  substance.  Substances  he  makes  of  two  kinds  \  the 
one  a  substance  that  thinks,  the  other  a  substaooe  ex- 
tended \  whence  actual  thought,  and  actual  extension, 
are  the  essence  of  substance. 

The  essence  of  matter  being  thus  fixed  in  extension, 
the  Cartesians  conclude  that  there  is  no  vacuum  nor 
any  possibility  thereof  in  nature  \  hat  that  the  universe 
is  absolutely  full :  mere  space  is  excluded  by  this  prin- 
ciple  ;  because  extension  being  implied  in  the  idea  of    .  v 

space,  -matter  is  so  too.  Upon  these  principles  the 
Cartesians  explained  mechanically  how  the  world  Was 
formed,  and  how  the  present  celestial  phenomena  came 
to  take  place.    See  Astronomy  Indese. 

CARTHAGE,  a  famed  city  of  antiquity,  the  capi* 
tal  of  Africa  Propria  j  and  which  for  many  years 
disputed  with  Rome  the  sovereignty  of  the  world. 
According  to  Velleius  Paterculns,  this  city  was  built  \^^^ 
6^9  according  to' Justin  and  Trogus  72,  according  to  rounded, 
others  100  or  140  years,  before  the  foundations  of 
Rome  were  laid.  It  is  on  all  bands  agreed  that  the 
Phcenicians  were  the  founders. 

The    beginning  of  the  Carthaginian   history,   like 
that  of  all  other  nations,  is  obscure  and  uncertain.     In     ^  < 
the  7tli  year  of  Py|;malion  king  of  Tyre,    his  sister  ^If"*^ 
Elisa,  or  Dido,  is  said  to  have  fled,  with  some  of  her^^^^^^j^ 
companions  and  vassals,  from  the  cruelty  and  avarice  her  brtK 
of  her  brother,  who  had  put  to  death  her  husband  Si-  Uier. 
chsens  in  order  to  get  possession  of  his  wealth. 

She  first  touched  at  the  island  of  Cyprus,  where  she 
met  with    a  priest  of  Jupiter,  who   was  desirous  of 
attending  her  )  to  which  she  readily  consented,  and 
fixed  the  priesthood  in   his  family.    At  that  time  it 
was  a  custom  in  the  island  of  Cyprus,  for  the  young 
women  to  go  on  certain  stated  days,  befare  marrii^ge, 
to  the  sea  side,  there  to  look  for  strangers,  that  might 
possibly  arrive  on  their  coasts,  in  order  to  prostitute 
them^lves  for  gain,  that  they  might  thereby  acquire  a 
dowry.     Out  of  these  the  Tyrians  selected  80,  whom 
they  carried  along  with  them.      From  Cyprus  they 
sailed  directly  for  the  coast  of  Africa  :  and  at  last 
safely  landed  in  the  province  called  Africa  Propria^  not 
far  from  Utica,  a  Phcenician  city  of  great  antiquity. 
The  inhabitants  received  their  countrymen  with  great 
demonstrations  of  joy,  and  invited  them  to  settle  among 
them.      The  common  fable  is,   that   the  PhoBnicians 
imposed  upon  the  Africans  in  the  following  manner : 
They  desired,  for  their  intended  settlement,  only  as 
much  ground  as  an  ox^s  hide  would  encompass.    T)iis 
request  the  Africans  langhed  at :  but  were  surprised, 
when,  upon  their  granting  it,  they  saw  Elisha  cut  the ' 
hide  into  the  smallest  shreds,  by  which  means  it  sur- 
rounded a  large  territory ;  in  which  she  built  the  cita- 
del called  Byrsa,     The  learned,  however,  are  now  on-     ,^ 
animous  in  exploding  this  fable  :   and  it  is  certain  tbat^'^^'j 
the  Carthaginians  for  many  years  paid  an  annual  tribute  girtit. 
to  the  Africans  for  the  ground  they  possessed. 
The  new  city  soon  became  populous  and  flourishing, 
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C*rtii*ffe.  ^y  ^^^  acceSAion  of  the  ncighboori'ng  Africans,  who 
CAine  thiiher  at  first  with  a  view  of  traffic.  la  a  short 
time  it  became  so  considerable,  that  Jarbas^  a  neigh- 
bouring prince,  thoogbt  of  making  himself  master  of 
it  without  any  effosion  of  blood.  In  order  to  this,  he 
desired  that  an  embassy  of  ten  of  the  most  noble  Car- 
thaginians might  he  sent  him  ;  and,  upoi^  their  arrival, 
proposed  to  them  a  marriage  with  Dido,  threatening 
war  in  case  of.  a  refusal.  The  ambassadors,  being 
afraid  to  deliver  this  message,  told  the  queeo  that 
Jar  has  desired  some  person  might  be  sent  him  who 
was  capable  of  civilizing  his  Africans  j  but  that  there 
was  no  possibility  of  finding  any  of  her  sdbjects  who 
would  leave  bis  relations  for  the  conversation  of  such 
barbarians.  For  this  they  were  reprimanded  by  the 
queen  :  who  told  them  that  th6y  ought  to  be  ashamed 
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Carthage ;  that  ^hey  were  very  well  acquainted  with  Carthage, 
the  coasts  of  Italy,  and  had  made  some  attempts  up-  ^  \  ■> 
on  them  before  thie  time  :  and  that,  eveil  at  this  early 
period,  a  spirit  of  jealousy  had  taken  place  between 
the  two  republics.  Some  time  near  this  period,  the 
Carthaginians  had  a  mind  to  discontinue  the  tribute 
they  had  hitherto  paid  the  Africans  for  the  ground  on 
which  the'tr  city  stood.  But,  notwithstanding  all  their 
power,  they  were  at  present  unsuccessful  ^  and  at 
last  were  obliged  to  conclude  a  peace,  oae  q£  the  ar- 
ticles of  which  was,  that  the  tribute  should  be  con- 
tinued. J 

By  degrees  the  Carthaginians  extended  theii:  power  Sicily  inva. 
over  all  the  islands  in  the  Mediterranean,  Sicily  ex«  ^^  ^  ^^* 
cepted  'y  and  for  the  entire  conquest  of  this,  they  nuide^.^^r^^ 
vast  preparations,  about  480  years  before  Christ.  Their 


of  refusing  to  live  in  any  manner  for  the  benefit  of    army  consisted  of  300,000  men  }  their  fleet  was  com- 
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their  country.  Upon  this,  they  informed*  her  of  the 
true  nature  of  their  message  from  Jarbas :  and  that,  ac- 
cording to  her  own  decision,  she  ought  to  sacrifice  her- 
self for  the  good  of  her  country.  The  unhappy  queen, 
rather  than  submit  to  be  the  wife  of  snch  a  bar- 
barian, caused  a  funeral  pile  to  be  erected^  and  put  an 
end  to  bcr  life  with  a  dagger. 

Thi9  is  Jostin^s  account  of  the  death  of  Queen  Di- 
do, and  is  the  most  probable  y  VirgiPs  story  of  her 
amour  with  ^neas  being  looked  upoq  as  fabulous, 
even  in  the  days  of  Macrobius,  ad  we  are  informed  by 
that  historian.  How  long  monarchical  government 
continued  in  Carthage,  or  what  happened  to  this  state 
in  its  infancy,  we  are  altogether  ignorant,  by  reason 
of  the  Funic  archives  being  destroyed  by  the  Romans  ^ 
so  that  there  is  a  chasm  in  the  Cartliaginian  history 
for  above  300  years.  It  however  appears,  that  firom. 
the  very  beginning  the  Carthaginians  applied  tJiero« 
selves  to  maritime  affairs,  and  were  formidable  by  sea 
in  the  time  of  Cyrus  and  Cambyses.  From  Diodorus 
Siculus  and  Justin,  it  appears  that  the  principal  sup- 
rut  tenrice  port  of  the  Carthaginians  were  the  mines  of  Spain,  in 
to  the  Car-  ^i^^^i,  country  they  seem  to  have  established  theroselvea 
^  '  very  early.  By  means  of  the  riches  drawn  firom  these 
mines,   they  were  enabled   to   equip  such  fi)rmidable 
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posed  of  upward^of  2000  men  of  war,  and  3000  tran»- 
ports }  and  with  such  an  immense  armament,  they 
made  no  doubt  of  conquering  the  whole  island  in  a 
single  campaign.  In  this,  however,  they  found  them- 
selves miserably  deceived.  Hamilcar  their  general 
having  landed  his  numerous  forces,  invested  Hlmera, 
a  city  of  considerable  importance.  He  carried  on  bis 
attacks  with  the  greatest  assiduity  j  but  was  at  last 
attacked  in  his  trenches   by  Gelou  and  Tberon,   the 

g 'rants  of  Syracuse  and  jA^igentnm,  who  gave  the 
arthaginians  one  of  the  greatest  overthrows  mention-  ^ 
ed  in  history.  An  hundred  and  fifty  thousand  were'^^^.^ 
killed  in  the  battle  and  pursuit,  and  all  the  rest  taken  ^^^^^T** 
prisoners }  so  that  of  so  mighty  an  army  not  a  single 
person  escaped.  Of  the  2000  sliips  of  war  and  3000 
transports,  of  which  the  Carthaginian  fleet  consisted, 
eight  ships  only,  which  then  happened  to  be  out  at 
sea,  made  their  escape :  these  immediately  set  sail  for 
Carthage.}  but  were  all  cast  away,  and  every  soul 
perished,  except  a  few  who  were  saved  in  a  small  boat, 
and  at  last  reached  Carthage  with  the  dismal  news  of 
the  total  loss  of  th^  fleet  and  army.  No  worda  can 
express  the  consternation  of  the  Carthaginians  upon 
receiving  the  news  of  so  temble  a  disaster.  Ambas- 
sadors were  immediately  dispatched   to   Sicily,   with 


fleets  as  we  are  told  they  fitted  out   in   the  time  of    orders  to  conclude  a  peace  upon  any  terms.      They 


Cyrus  or  Cambyses.  Justin  insinuates,  that  the  first 
Carthaginian  settlement  in  Spain  happened  when  the 
city  of  Gades,  now  Cadiz,  was  but  of  late  standing,  or 
even  its  infancy.  The  Spaniards  finding  this  new 
colony  begin  to  flourish,  attacked  it  with  a  numerous 
army,  insomuch  that  the  inhabitants  were  obliged  to  call 
in  the  Carthaginians  to  their  aid.  The  latter  very  readily 
granted  their  request,  and  not  only  repulsed  the  Spa- 
niards, but  made  themselves  masters  of  almost  the  whole 
province  in  which  their  new  city  stood.  By  this  suc- 
cess, they  were  encouraged  to  attempt  the  conquest  of 
the  whole  country :  but  having  to  do  with  very  war* 
like  nations,  they  could  not  push  their  conquests  to 
any  great  lebgth  at  first ;  and  it  appears,  from  the  ac- 
counts of  Livy  and  Polybius,  that  the  greatest  part  of 
Spain  remained  unsubdued  till  the  time  of  Hamilcar, 
g  Asdrubal,  and  Hannibal, 
first  treaty  About  503  years  before  the  birth  of  Christ,  the 
between  Carthaginians  entered  into  a  treaty  with  the  Bomans. 
It  related  chiefly  to  matters  of  navigation  and  com-^ 
meroe.  From  it  we  learn  that  the  whole  island  of 
Sardinia,  and  part  of  Sicily,  were  then  subject  to 
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put  to.  sea  without  delay  ;   and  landing  at  Syracuse,        9 
threw  themselves  at  the  conqnerur^s  feet.    They  begged  ^^Jf^  ***** 
Geloq,   with  many  tears,   to  receive   their  city  into^ 
fiivour,  and  grant  them  a  pe^ce  on  whatever  terpis  he 
should  choose  to  prescribe.     He  granted  their  request, 
upon  condition   Uiat  Carthage  should  pay  him  2000 
talents  of  silver  to  defray  the  expences  of  the  war  j  that 
they  should  build  two  temples,  where  the  articles  of 
the  treaty  should  be  lodged  and  kept  as  sacred  j  and 
that  for  the  future  they   should  abstain  from  human 
sacrifices.     This  was  not  thought  a  dear  purchase  of  a 
peace  for  which  there  was  such  occasion. ^  and  to  show 
their  gratitude  for  Gelon'^s  moderation^  the  Carthagi-  ^ 

ifians  complimented  his  wife  Demerata  with  a  crown  of 
gold  worth  100  talents* 

From  this,  time  we  find  little  mention  of  the  Car-  - 
thaginians  for  70  years.    Some  time  during  this  pe- 
riod,  however,   they  bad  greatly  extended  Jtheir  oo-' 
miniooa  in  Afirica^  and  likewise  shaken  off  the  tribute    .   le 
which  gave  them  so   much  uneasioestL      They   1*^^^'^^ 
warm  disputes  with  the  inhabitants,  of  Cyrene,  the  ^^^Cweaeaair 
pital  of  Cyrenaica,  about  a  regulation  of  the  limits 

of< 


OMthae^. 


II 

Story  of 
the  PAi. 
t9m. 


Sicily  iaTa< 
ded  anew. 


«3 
Smporittm 
•ad  Seliflit 
taken; 


14 
as  likewiie 

Uimera. 


CAR  .[    aoo 

of  their  reipeellve  territories.  The  comeqveoce  of 
these  dtspatet  wm  a  war^  which  redueed  botii  nataons 
80  low,  that  they  agreed  first  to  a  xessation  of  armSi 
and  then  to  a  peaoe«  At  last  it  was  agreed,  that 
each  state  shoald  appoint  two  commissaries,  who 
shonld  set  out  fron  their  respective  cities  on  the  same 
day,  and  that  the  spot  on  which  they  met  shoidd  be 
the  boandary  of  both  states.  In  consequence  of  this, 
two  brothers  called  PhUami  were  sent  out  from  Car- 
thage, who  advanced  with  great  celerity,  while  those 
from  Cyrene  were  much  more  slow  in  their  motions. 
Whether  this  proceeded  from  accident  or  design,  or 
perfidy,  we  are  not  certainly  informed  \  but  be  this 
as  it  will,  the  Cyreneans,  finding  themselves  greatly 
outstripped  by  the  Phiheni,  accused  them  of  breach 
of  faith,  asserting  that  they  had  set.  out  before  the 
time  appointed,  and  consequently  t)iat  the  convention 
between  their  principals  was  broken.  The  Philsent 
desired  them  to  propose  some  expedient  whereby  their 
difierenoes  might  be  accommodated  \  promising  to 
submit  to  it  whatever  it  might  be.  The  Cyreneans 
then  proposed,  either  that  the  Philseni  should  retire 
from  the  place  where  they  were,  or  that  they  should  be 
buried  alive  upon  the  spot.  With  this  last  condition 
the  brothers  immediately  complied,  and  by  their  death 
ffained  a  large  extent  of  territory  to  their  country. 
The  Carthaginians  ever  after  celeb/ated  this  as  a  most 
brave  and  heroic  action ;  paid  them  divine  honours  \ 
and  endeavoured  to  immortalize  their  names  by  erect- 
ing two  altars  there,  with  suitable  inscriptions  upon 
them. 

About  the  year  before  Christ  412,  some  disputes 
happening  between  the  Egestines  and  Selinuntines, 
inhabitants  of  two  cities  in  Sicily,  the  former  called 
in  the  Carthaginians  to  their  assistance  y  and  occa- 
sioned a  new  invasion  of  Sicily  by  that  nation.  Great 
preparations  were  made  for  this  war :  Hannibal,  whom 
they  had  appointed  general,  was  empowered  to  raise 
an  army  equal  to  the  undertaking,  and  >equip  a  suit- 
able fleet.  They  also  appointed  certain  fopds  for  de- 
fraying all  the  expences  of  the  war,  intending  to  exert 
their  whole  force  to  reduce  the  island  under  their  sub- 
jection. 

The  Carthaginian  general  having  landed  his  forces, 
immediately  marched  for  Selinis.  In  his  way  he  took 
Emporium,  a  town  situated  on  the  river  Mazara ;  and 
having  arrived  at  Selinis,  he  immediately  invested  it. 
The  besieged  made  a  very  vigorous  defence:  but  at 
kst  the  city  was  taken  by  storm,  and  the  inhabitants 
were  treated  with  the  utmost  cruelty.  All  were  mas- 
sacred by  the  savage  conqueror,  except  the  women  who 
fled  to  the  temples  \  and  these  escaped,  not  through  the 
merciful  disposition  of  the  Carthaginians,  but  because 
they  were  afraid,  that  if  driven  to  despair  they  would 
set  fire  to  the  temples,  and  by  that  means  consume  the 
treasure  they  expected  to  find  in  those  places.  Six- 
teen thousand  were  massacred  ;  2250  escaped  to  Agri- 
gentom  \  and  the  women  and  children,  about  5000  in 
number,  were  carried  away  captives.  At  the  same 
time  the  temples  were  plundered,  and  the  city  razed  to 
the  ground. 

After  the  reduction  of  Selinis,  Hannibal  laid  siege 
to  llimera  :  that  city  he  desired  above  all  things  to  be- 
come master  of,  that  he  might  revenge  the  death  of 
his  grandfather  Hamilcar,  who  had  been  slain  before 
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it  by  Gcloo.  His  troops,  flushed  with  their  lata  rae-  Canha^. 
cess,  behaved  with  nndattnted  coarage :  bnl  finding  his  ^  \  -j 
battering  engines  not  to  answer  his  purposes  sofficieot- 
ly,  he  undermined  the  wall,  sapportinc  it  with  large 
beams  of  timber,  to  which  he  afterwards  set  fire,  and 
thus  laid  part  of  it  flat  on  the  ground*  Notwitbstand* 
ing  this  advantage,  however,  the  Carthaginians  were 
several  times  repulsed  with  great  slaughter  \  but  at  last 
they  became  n»sters  of  the  place,  and  treated  it  in  the 
same  manner  as  they  bad' done  Selinis.  After  this, 
Hannibal,  dismissing  his  Sicilian  and  Italian  allies,  re- 
turned to  Africa. 

The  Carthaginians  were  now  so  much  elated,  that 
they  meditated  the  reduction  of  the  whole  island.     But 
as  the  age  and  infirmities  of  Hannibal  rendered  him 
incapable  of  commanding  the  forces  alone,  they  join- 
ed in  commission  with  him  Imilcar,  the  son  of  Hanno, 
one  of  the  same  family.     On  the  landing  of  the  Car* 
thaglnian  army,  all  Sicily  was  alarmed,  and  the  prin- 
cipal cities  put  themselves  into  the  best  state  of  de-       ,. 
fence  they  were  able.     The  Carthaginians  immediately  Agrigc«. 
marched  to  Agrigentum,  and  began  to  batter  the  walls  tarn  bc- 
witb  great  fury.     The  besieged,   however,   defended  "^S^ ' 
themselves  with  incredible  resolution,  in  a  sally  burnt 
all  the  machines  raised  against  their  city,  and  repulsed 
the  enemy  with  great  slaughter.    The  Syracnsans,  in 
the  mean  time,  being  alarmed  at  the  danger  of  Agri- 
gentum, sent  an  army  to  its  relief.    On  their  approach 
they  were  immediately  attacked  by  the  Carthaginians  \ 
but  after  a  sharp  dispute  the  latter  were  defeated,  and 
forced  to  fly  to  the  very  walls  of  Agrigentum,  with  the 
loss  of  6000  men.     Had  the  Agrigentine  commanders 
now  sallied  out,  and  fallen  upon  the  fugitives,  in  all 
probability  the  Carthaginian  army  must  have  been  de- 
stroyed ;  but,  either  through  fear  or  corruption,  they 
refused  to  stir  out  of  the  place,  and  this  occasioned  the       15 
loss  of  it.     Immense  booty  was  found  in  the  city  \  and  and  takes* 
the  Carthaginians  behaved  with  thrir  usual  cruelty,  put- 
ting all  the  inhabitants  to  the  sword,  not  excepting 
even  those  who  had  fled  to  the  temples. 

The  next  attempt  of  the  Carthaginians  was  desien* 
ed  against  the  city  of  Gela ;  but  the  Geleans,  being 
greatly  alarmed,  implored  the  protection  of  Syracuse ; 
and,  at  their  request,  Dionysios  was  sent  to  assist  them 
with  2000  foot  and  400  horse.  The  Geleans  were 
so  well  satisfied  with  his  conduct,  that  they  treated 
him  with  the  highest  marks  of  distinction  \  they  even 
sent  ambassadors  to  Syracuse  to  return  thanks  for  the 
important  services  done  them  by  sending  him  thither ; 
and  soon  after  he  was  appointed  generalissimo  of  the 
Syracusan  forces  and  those  of  their  allies  against  the 
Carthaginians.  In  the  mean  time  Imilcar,  having 
razed  the  city  of  Agrigentum,  made  an  incursion 
into  the  territories  of  Gela  and  Comarina;  which 
having  ravaged  in  a  dreadful  manner,  he  carried  oflf 
such  immense  quantity  of  plunder,  as  filled  his  whole 
camp.  He  then  marched  against  the  city  \  but  though  GeU  be- 
lt was  but  indifierently  fortified,  he  met  with  a  verynegcd. 
vigorous  resistance  \  and  the  place  held  out  for  a  long 
time  without  receiving  any  assistance  from  its  allies. 
At  last  Dionysius  came  to  its  assistance  with  an  army 
of  50,000  foot  and  looo  horse.  With  these  he  at- 
tacked the  Carthaginian  camp,  but  was  repulsed  with 
great  loss  \  after  which  he  called  a  council  of  war,  the 
result  of  whose  deliberations  was,  that  since  the  enemy 
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hifUy  impni^Qt'U  piH  aII  to  the  jsmm  of  m  b«ltle| 
and  tbcvefoc^  dml  the  iababttants  9k$M  be  pefsuadcd 
to  ftbaedeo  ihe  eennti^y,  eii  tihe  inly  neeBS  of  ssviog 
their  livee.  In  oeeaeqaence  of-  this,  a  tminpet  Avea 
•eal  to  Laikar  to  deiire  m  oe8aatioQ«)r  arait  till  the  aext 
4ey*  ia  order^  aa  wae  pretended^  to  boiy  the^dead^  bat 
IB  Kality  to  give  the  pa^le  of  Gele  an  opportuoity  of 
making  their  eseape.  Teivarda  the  begiaaiagof  the 
aigbt  the  bulk  of  the  ciiizens  left  the  place;  and  he 
bioiself  with  Uw  amy  Mlewed  them  about  midnight* 
To  amuse  the  eneroyi  he  left  2000  of  bb  ligbt«aita- 
ed  trqopB  behind  ham^  eoauaandiog  them  to  make 
fiiea  all  aighty  and  act  up  loud  shoutSy  as  thoagfa  the 
army  atill  remained  in  the  town.  At  day-break  these 
took  the  same  route  as  their  eompaoions,  and  pursued 
their  eiarch  with  great  celerity.  The  Carthaginians, 
finding  the  city  .deserted  by  the  greatest  part  of  its 
inhabitants,  immediately  entered  it,  putting  to  death 
all  who  had  remained ;  afler  which,  Imilcar  baying 
thoroughly  plundered  it,  moved  towards  Camarina* 
The  inhabitants  of  this  city  bad  been  likewise  diiawn 
off  by  Dionysius,  and  it  underwent  the  same  fate  with 
Gela. 

Notwithstanding  these  successes,  however,  Imilcar 
finding  his  army  greatly  weakened,  partly  by  the  ca-> ' 
saalties  of  war,  and  partly  by  a  plague,  which  broke 
out  In  it,  sent  a  herald  to  Syracuse  to  offer  terms  of ' 
peace.  His  unexpected  arrival  *was  very  agreeable 
to  the  Syracosans,  and  a  peace  was  immediately  con- 
dnded  upon  the  following  terms,  viz.  That  the  Car- 
thaginiHoa,  besides  their  ancient  acquisitions  in  Sicily, 
should  still  possess  the  countries  of  the  Silicani,  the 
Selinuntines,  the  Himereans,  and  Agrigentines  j  that 
the  people  of  Gela  and  Camarina  should  be  permitted 
to  reside  in  their  respective  cities,  which  yet  should 
be  dismantled,  upon  their  paying  un  annual  tribute  to 
the  Carthaginians ;  that  all  the  other  Sicilians  should 
preserve  their  independency  except  the  Syracusans, 
who  should  continue  in  subjection  to  Dionysius* 
Dionyuus  The  tyrant  of  Syracuse,  however,  had  concluded 
breakt  the  this  peace  with  no  other  view  than  to  gain  time,  and 
ucatj.  10  pQ^  himself  in  condition  to  attack  the  Cartba* 
ginian  territories  with  greater  force.  Having  ao- 
complished  this,  be  acqaainted  the  Syracusans  with 
bis  design,  and  they  immediately  approved  of  it :  upon 
which  he  gave  up  to  the  fury  of  the  populace  the  per* 
SOBS  and  possessious  of  the  Carthaginians  who  resided 
in  Syracuse,  and  traded  there  00  the  faith  of  treaties. 
As  there  were  many  of  their  ships  at  that  time  in  the 
harbour,  laden  with  cargoes  of  great  value,  the  people 
immediately  plundered  them}  and,  not  content  with 
this,  ransacked  all  their  bouftes  in  a  most  outrageous 
manner.  This  example  was  followed  throughout  the 
whole  island  }  and  in,  the  mean  time  Dionysius  dis- 
patched a  herald  to  Carthage,  with  a  letter  to  the  se* 
nate  and  people,  telling  them,  that  if  they  did  not  im- 
Biedialely  withdraw  their  garrisons  from  all  the  Greek 
cities  in  Sicily,  the  people  of  Syracuse  would  treat  them 
as  enemies.  With  this  demand,  however,  he  did  not 
allow  them  to  comply ;  tor  without  waiting  for  any  an* 
swer  from  Carthagr,  he  advanced  with  his  army  to^ 
Mount  £ryx,  near  which  stood  the  city  of  Motya,  a 
Carthaginian  colony. of  great  importance  }  and  this  he 
immediately  invested,  fiuc  soon  after,  leaving  his  bro- 
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tber  Lsflinss  to  aarry  oa  the  attack,  iia  kaaself  went  Cwthaee* 
wkb  tbe  gieatoet  pant  of  Ue  feceea  ta  ledaea  the  aitiee  ^■'  ¥'     ' 
in  aUiaaoa  wkK  the   Cartbagioiaai.      Ha  dealroyed 
tbetr  Setritoriee  with  fire  aad  award,  col  dosra  all  diieir 
tuses }  aad  then  eat  dowa  befave  Egesla  aad  EnleUa^ 
mesl  of  the  other  tavna  having  epcaitd  their  calee  at 
bis  appvOBob :  bal  these  baffliag  hiaatmoel  e&rts,  ha 
letaraed  te  MotjFB,  and  pushed  on  the  eiega  af  that. 
(JBOe  with  the  vtmost  vigear.  ^ 

The  Cafihaginiaqs,  ia  the  aieaa  tin»e,  thaagh  ahum* 
ed  at  the  tnessage  sent  Iham  by  Dioayainsi  aad  theugb 
veduced  to  a  miserable  sitoatiea  by  the  plague  wbioh 
bad  broke  out  ia  their  city,  did  not  despond^  hot  bbbC 
officers  to  Europe,  with  considerable  earns,  to  raise       «t 
troops  with  the  utmost  diligeaee.  Ted  galleys  were  alsoSyracuMu 
sent  from  Carthage  to  destroy  all  the  ships  that  mem*^*^^^ 
lound  in  the  harbour  of  Syracuse.    The  admiral,  bo»*    ^    ' 
cording  to  bis  orders,  entered  the  harbour  in  the  aigbt» 
without  being  discerned   by  the  enemy;  aad  having 
sunk  meat  of  the  ships  he  found  there,  returned  without 
the  loss  o§  a  man.  7t 

All  tbis  while  the  Motyaas  defended  then»elves  with  Motya  ta- 
incredible  vigour)  while  their  eneroica,  desirous  of  k*Gj^J2L 
venging  the  cruelties  exercised  upon  .  their  country* 
men  by  the  Carthaginians,  fought  like  lions.  At  last 
the  place  was  taken  by  storm,  and  the  Greek  soldiers 
began  a  general  massacre.  For  some  time  Dioaysias 
was  not  able  to  restrain  their  fury  :  but  at  last  ha 
proclaimed  that  the  Motyans  should  fly  to  the  Greek 
temples ;  which  they  accordingly  did,  aad  a  stop  was 
put  to  the  slaughter }  but  the  soldiers  took  care  tho^ 
roughly  to  plunder  the  town,  ia  which  they  fiwnd  a 
great  treasure. 

The  following  spring,  Dionysius  invaded  the  Cartba- 
ginian  territories,  and  made  an  attempt  opoa  Egesta'C 
but  bere  he  was  again  dis^peinied.  The  CarUiagi'- 
nians  were  greatly  alarmed  at  his  progress  ^  but,  next 
year,  notwithstanding  a  considerable  loss  sustained  in 
a  sea-fight  with  Leptioes,  Himiico  their  general  land- 
ed a  powerfnl  army  at  Panormus,  seized  upon  Eryx, 
and  then  advancing  towards  Motya,  niade  himself  mas* 
tor  of  it  before  Dionysius  could  send  any  forces  to  its 
relief.  He  next  advanced  to  Messapa,  which  he  like- 
wise besieged  and  took ',  after  which  most  of  the  Siculi 
revolted  from  Dionysius.  sj 

Notwithstanding  this  defection,  Dionysius,  finding  ^'^^*'^* 
his  forces  still  amount  to  30,090  foot  and  3000  b^*^»  |^*by  the 
advanced  against  the  enemy.    At  the  same  time  Lep^  Carthsgt- 
tines  was  sent  with  the  Syjacusan  fleet  against  that  ofuiam. 
the   Carthaginians,   but  with  positive  orders  not   to 
break  the  line  of  battle  upon  any  account ,  whatever. 
But,  notwithstanding  these  orders,  he  thought  pjoper 
to  divide  his  fleet,  and  the  consequence  of  this  was  a 
total  defeat  y  above  100  of  the  Syraouaan  galleys  being  ' 
aunk  or  taken,  and  20,000  of  their  men  killed  in  the      '  34 
battle  or  in  the  pursuit,   Dionysius,  disheartened  by  this  ^^*^^ . 
misfortune,  returned  with  his  army  to  Syracuse,  being  ^^^^^^^ 
afraid  that  the  Carthaginian  fleet  might  become  mas^giQiugg,  . 
ters  of  that  city,  if  he  should  advance  to  figbt  the  land 
army.    Himiico  did  not  fail  immediately  to  invest  tlie 
capital  'j  and  had  certainly  become  master  of  It,  and 
consequently  of  the  whole  island,  -had  not  a  most  ma- 
lignant pestilence  obliged  him  to  desist  from  all  fuilber 
(^rations.     This  dreadful  malady  made  great  havock 
his  forces  botb  by  sea  and  IimmI  >  and,  to  com- 
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Ctftkafe.  plete  his  mkfertnnes,  Dtonysiui  attacked  hiu  uneso 
*  '    ^    — 'pectedly,  totally  ruined  bis  fleet,   and  made   himself 

25       master  of  his  camp. 
Himilco  Himilco,  Gnding  himself  altogether  nnaUe  to  sustain 

obliged  to  another  attack,  was  obliged  to  come  to  a  private 
agreement  with  Dionysins  $  who  for  300  talents  cob- 
sen  ted  to  let  him  escape  to  Africa  with  the  ahattered 
remains  of  his  fleet  and  army.  Tbe  unfortunate  .ge« 
neral  arrived  at  Carthage,  clad  in  mean  and  sordid 
atttre,  where  he  was  met  by  a  great  number  of  peo- 
ple bewailing  their  sad  and  inauspictoas  fortune*  Hi* 
milco  joined  them  in  their  lamentations  j  and,  being 
.  unable  to  sorviTe  bis  misfortunes,  put  an  end  to  his 
own  life.  He  had  left  Mago  in  Sicily,  to  take  care 
of  the  Carthaginian  interests  in  the  best  manner  he 
conld.  In  order  to  this,  Mago  treated  all  tbe  Sicilians 
subject  to  Carthage  with  the  greatest  humanity  ^  and, 
having  received  a  considerable  number  of  soldiers  from 
Africa,  he  at  last  formed  an  army  with  which  he  ven* 
tured  a  battle  ^  in  this  he  was  defeated,  and  driven 
out  of  the  field,  with  the  loss  of  800  men ;  which 
obliged  him  to  desist  from  £srther  attempts  of  that 
nature. 
Another  Notwithstanding  all  these  terrible  disasters,  the  Car- 

iuTasioQ  of  thaginians  could  not  forbear  making  new  attempts 
Slcilj.  upon  the  island  of  Sicily  j  and  about  the  year  before 
Christ  392,  Mago  landed  in  it  with  an  army  of  80,000 
men.  This  attempt,  however,  was  attended  with  no 
better  success  than  before :  Dioiiysius  found  means  to 
reduce  him  to  such  straits  for  want  of  provisions,  that 
he  was  obliged  to  sue  for  peace.  This  continued  for 
nine  years,  at  the  end  of  which  tbe  war  was  renewed 
with  various  success.  It  continued  with  little  interrup- 
tion till  the  year  before  Christ  376,  when  the  Syra- 
cusan  state  being  rent  by  civil  dissensions,  the  Car- 
thaginians thought  it  a  proper  time  to  exert  them- 
selves, in  order  to  become  masters  of  the  whole  island. 
They  fitted  out  a  great  fleet,  and  entered  into  alliance 
with  Icetas,  tyrant  of  Leontini,  who  pretended  to  hava 
taken  Syracuse  under  his  protection.  By  this  treaty, 
the  two  powers  engaged  to  assist  each  other,  in  order  to 
2»  expel  Dionysins  If.  after  which  they  were  to  divide 
SyraciiMuii  the  island  between  them.  Tbe  Syracusans  applied  for 
uftisted  by  succours  to  the  Corinthians :  and  they  readily  sent 
them  a  body  of  troops  under  the  command  of  Timo- 
leon,  an  expcfrienced  general.  By  a  stratagem,  he  got 
bis  forces  landed  at  Taurominium.  The  whole  of 
them  did  not  exceed  X200  in  number;  yet  with  these 
he  marched  against  Icetas,  who  was  at  the  head  of 
5000  men :  his  army  he  surprised  at  supper,  put  300 
of  them  to  the  sword,  and  took  600  prisoners.  He 
then  marched  to  Syracuse,  and  broke  into  one  part  of 
the  town  before  tbe  enemy  bad  any  notice  of  his  ap- 
proach :  here  he  took  post,  and  defended  himself  with 
such  resolution,  that  he  could  not  be  dislodged  by  tbe 
united  power  of  Ibetas  and  the  Carthaginians. 

In  this  place  he  remained  for  some  time,  in  expec- 
•oodaet  of  tation  of  a  reinforcement  from  Corinth ;  till  the  arrival 
the  Gaiiba-of  ^hich  he  did  not  judge  it  practicable  to  extend 
^1^        his  conquests.*— Tlie  Carthaginians,  being  apprised  that 
the  Corinthian  succours  were  detained  by  tempestuous 
weather  at  Thurlum,  posted  a  strong  squadron,  under 
Hanno  their  admira),  to  intercept  them  in  their  pas- 
sage to  Sicily.    But  that  commander,  not  imaginiBg 
tbe  CorinthiMMi  wsuld  attempt  a  passag»^  to  Stciiy  in 
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sock  a  stormy  season,  left  his  station  at  Tburiom,  and  Cmtliftef. 
ordering  bis  seao^n  to  crown  themselves  with  garlands,  ^  ■  y      > 
and  adorn  their  vessels  with  bucklers  both  of  the  Greek 
and  Carthaginian  form,  sailed  Co  Syracuse  in  a  triumph- 
ant manner.    Upon  his  arrival  there,  he  gave  tbe  troops 
in  the  citadel  to  understand  that  be  had  taken  the  tmc- 
eours  Timoleon  expected,  thinking  by  this  means  to 
intimidate   them   to  surrender.     But,   while  be  thus 
trifled  away  his  time,  the  Corinthians  marched  with 
great  expeaitioa  to  Rbegium,  and,  taking  the  advan* 
tage  of  a  gentle  breeze,  were  easily  wafted  over  into       29 
Sicily.    Mago,  the  Carthaginian  general,  was  no  sooner  Cowardice 
informed  of  the  arrival  of  this  reinforcement,  than  he**^^^^8^ 
was  struck  with  terror,  though  the  whole  Corinthian 
army  did  not  exceed  4000  men ;  and  soon  after,  fear- 
ing a  revolt  of  his  mercenaries,  he  weighed  anchor,  in 
spite  of  all  the  remonstrances  of  Icetas,  and  set  sail  for 
Africa.     Here  he  no  sooner  arrived,  than,  overcome 
with  grief  and  shame  for  his  unparalleled  cowardice,  be 
laid  violent  hands  on  himself.      His  body  was  hung 
upon  a  gallows  or  cross,  in  order  to  deter  succeeding 
generals  from  forfeiting  their  honour  in  so  flagrant  a 
manner.  ^^ 

After  the  flight  of  Mago,  Timoleon  carried  all  be-  Eiploiu  of 
fore  him.  He  obliged  Icetas  to  renounce  his  alliance  Timoleon. 
with  the  state  of  Carthage,  and  even  deposed  him,  and 
continued  his  military  preparations  with  the  greatest 
vigour.  On  the  other  hand,  the  Carthaginians  pre- 
pared for  tbe  ensuing  campaign  with  the  greatest  ah^ 
crity.  An  army  of  70,000  men  was  sent  over  with  a 
fleet  of  200  ships  of  war,  and  1000  transports  laden . 
with  warlike  engines,  armed  chariots,  horses,  and  all 
other  sorts  of  provisions.  This  immense  multitude, 
however,  was  overthrown  on  the  banks  of  the  Crime- 
BUS  by  Timoleon:  10,000  were  left  dead  on  the  field 
of  battle  ^  and  of  these  above  3000  were  native  Car* 
thaginians  of  the  best  families  in  the  city.  Above 
15,000  were  taken  prisoners;  all  their  baggage  and 
provisions,  with  200  chariots,  1000  coats  of  mail,  and 
10,000  shields,  fell  into  Timoleon's  hands.  The  spoils 
which  consisted  chiefly  of  gold  and  silver,  was  so  im«  . 
mense,  that  the  whole  Sicilian  army  was  three  days  in 
collecting  it  and  stripping  the  slain.  After  this  sienal 
victory,'  he  left  his  mercenary  forces  upon  the  frontiers 
of  the  enemy,  to  plunder  and  ravage  the  country^ 
while  he  himself  returned  to  Syracuse  with  the  rest  of 
bis  army,  where  he  was  received  with  the  greatest  de- 
monstrations of  joy.  Soon  after,  Icetas,  grown  weary 
of  his  private  station,  concluded  a  new  peace  with  the 
Carthaginians  ^  and,  having  assembled  an  army,  ven* 
tured  an  engagement  with  Timoleon :  but  in  this  he 
was  utterly  defeated  j  and  himself,  with  Enpolemna 
his  son,  and  Euthymus  general  of  his  horse,  were 
brought  bound  to  Timoleon  by  their  own  soldiers. 
Tbe  two  first  were  immediately  executed  as  tyrants 
and  traitors,  and  the  last  murdered  in  cold  blood  ;  Ice- 
tas's  wives  and  daughters  were  likewise  cruelly  put  to 
death  after  a  public  trial.  In  a  short  time  after,  Ma- 
mercns,  another  of  the  Carthaginian  confederates,  waa 
overthrown  by  Timoleon,  with  the  loss  of  2000  men* 
These  misfortunes  induced  the  Carthaginians  to  coa^Ptwot  eo»» 
elude  a  peace  on  the  following  terms:  That  all  the  eluded. 
Greek  cities  should  be  set  free  j  that  the  river  Halycos 
should  be  the  boundary  between  the  territories  of  both 
parlies)  that  the  natives  of  cities  subject    to   the 
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Carthaginians  shoold  be  allowed  to  withdraw^  if  tbey 
pleased,  to  Syracnse  or  its  dependencies,  with  their 
families  and  eBFects  j  and,  lastly,  that  Carthage  should 
not,  for  the  fotare,  give  any  assistance  to  the  renain- 
ing  tyrants  against  Syracuse. 

About  3x6  years  before  Christ,  we  find  the  Car* 
thaginians  engaged  in  another  bloody  war  with  the 
Sicilians,  on  the  following  occasion  j  Sosistratna,  who 
had  usurped  the  supreme  authority  at  Syracuse,  having 
been  forced  by  Agatbocles  to  raise  the  siege  of  Rhe- 

fium,  returned  with  his  shattered  troops  to  Sicily, 
lot  600D  after  this  unsucoeseful  expedition  he  was  ob- 
liged to  abdicate  the  sovereignty  and  quit  Syracuse. 
With  him  were  expelled  above  600  of  the  principal 
citizens,  who  were  suspected  of  having  formed  a  d»» 
sign  to  overturn  the  plan  of  government  which  then 
prevailed  in  the  city.  As  Sosistratus  and  the  exiles 
thought  themselves  ill  treated,  they  had  recourse  to 
the  Carthaginians,  who  readily  espoused  their  cause. 
Hereupon  the  Syracosans,  having  recalled  Agatbocles, 
who  had  before  been  banished  by  Sosistratus,  appointed 
him  commander  in  chief  of  all  their  forces,  princq^ly 
on  account  of  the  known  aversion  he  bore  that  tyrant. 
l%e  war,  however,  did  not  then  continue  long;  for 
Sosistratus  and  the  exiles  were  quickly  received  again 
into  the  city,  and  peace  was  concluded  with  Carthage; 
The  people  of  Syracuse,  however,  finding  that  Aga« 
thocles  wanted  to  make  himself  absolute,  exacted  an 
oath  from  him,  that  he  would  do  nothing  to  the  pr^ 
judice  of  the  democraey.  But,  notwithstanding  thb 
oath,  Agatbocles  pursued  his  purpose,  and  by  a  ge- 
neral massacre  of  the  principal  citizens  of  Syraonse, 
laised  himself  to  the  throne.  For  some  time  he  was 
obliged  to  keep  the  peace  he  had  concluded  with  Car* 
thage;  but  at  last,  finding  his  authority  established, 
and  that  his  subjects  were  ready  to  second  his  ambi- 
tious designs,  he  paid  no  regard  to  bis  treaties,  but  im- 
mediately made  war  on  the  neigfabonring  states,  which 
he  had  expressly  agreed  not  to  do,  and  then  carried 
his  arms  into  the  very  heart  of  the  island.  In  these 
expeditions  be  was  attended  with  such  success,  that  in 
two  years  time  be  brought  into  subjection  all  the 
Gieek  part  of  Sicily.  This  being  accomplished,  he 
committed  great  devastations  in  the  Carthaginian  ter- 
ritories, their  general  Hamilcar  not  offering  to  rive 
him  the  least  disturbance.  This  perfidious  conduct 
greatly  incensed  the  people  of  ^ose  districts  against 
fitamilcar,  whom  they  accused  before  the  senate.  He 
died,  however,  in  Sicily  j  and  Hamilcar  the  son  of 
Gtsco  was  appointed  to  succeed  bin  in  the  command 
of  the  forces.  The  last  place  that  held  out  against 
Agatbocles  was  Messana,  whither  all  the  Syracusan 
exiles  had  retired.  Pasiphilns,  Agathooles*s  general, 
found  means  to  cajole  the  inhabitants  into  a  treaty : 
which  Agatbocles,  according  to  custom,  paid  no  re- 
gard to,  but,  as  soon  as  he  was  in  possession  of  the 
town,  cut  off  an  those  who  had  opposed  his  govern* 
ment.  For,  as  he  intended  to  prosecute  the  war  with 
the  utmost  rigour  against  Carthage,  be  thought  it  a 
point  of  good  policy  to  destroy  as  many  of  his  Sicilian 
enemies  as  possible. 

The  Carthaginians  in  the  mean  time  having  landed 
a  powerful  army  in  Sicily,  an  engagement  soon  ensued, 
in  which  Agatbocles  was  defeated  with  the  loss  nf 
7000  men.    After  this  defeat  he  wns  cMiged  ID  shot 
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himself  op  in  Syracuse,  which  the  Carthaginians  imme«  Carthage, 
diately  invested,  and  most  of  the  Greek  states  in  the  ^       m      ■'■ 
island  submitted  to  tbem. 

Agatbocles,  seeing  himself  stripped  of  almost  all  his 
dominions,  and  his  capital  itself  in  danger  of  falling 
into  the  hands  of  the  enemy,  formed  a  design,  which, 
were  it  not  attested  by  writers  of  undoubted  authority, 
would  seem  absolutely  incredible.  This  was  no  lessu^i^yg^^ 
than  to  transfer  the  war  into  Africa,  and  lay  siege  to  Aftita. 
the  enemy's  capital,  at  a  time  when  he  himself  was 
besieged,  and  only  one  city  left  to  him  in  all  Sicily. 
Before  he  departed,  however,  he  made  all  the  neces- 
sary preparations  for  the  defence  of  the  place,  and  ap- 
pointed his  brother  Antandrus  governor  of  it.  He  also 
gave  permission  to  all  who  were  not  willing  to  stand 
the  fatigues  of  a  siege  to  retire  out  of  the  city.  Many 
of  the  principal  citizens,  Justin  says  1600,  accepted 
of  this  offer :  but  they  were  no  sooner  got  out  of  the 
place,  than  they  were  cot  off  by  parties  posted  on  the 
road  for  that  purpose.  Having  seized  upon  their  estates, 
Agatbocles  raised  a  considerable  sum,  which  was  in- 
tended in  some  measure  te  defray  the  expenoe  of  the 
expedition  :  however,  he  carried  with  him  only  50  ta- 
lents to  supply  his  present  wants,  being  well  assured  that 
he  should  find  in  the  enemy's  country  whatever  was 
necessary  fq^  his  subsistence.  As  the  Carthaginians 
had  a  much  superior  fleet,  they  for  some  time  kept  the 
mouth  of  the  harbour  blocked  up  j  but  at  last  a  fair  op- 
portunity offered  }  and  Agatboclsn  hoisting  sail,  by  the 
activity  of  his  rowers  soon  got  clear  both  of  the  port 
and  city  of  Syracuse.  The  Carthaginians  pursued  him 
with  all  possible  expedition  j  but  notwithstanding  their 
utmost  efibrts,  Agatbocles  got  his  troops  landed  with 
very  little  opposition.  ^^ 

Soon  after  his  forces  were  landed,  Agatbocles  burnt  He  bum 
hb  fleet,  probably  that  his  soldiers  might  behave  with  ^  ^*^ 
the  greater  resolution,  as  they  saw  no  possibility  of  fly- 
ing feem  their  danger.  He  first  advanced  to  a  plaoe 
called  the  Great  City.  This,  after  a  feeble  resistance, 
be  took  and  plundered.  From  hence  he  marched  to 
Tunis,  which  surrendered  on  the  first  sununons  i  and 
Agatbocles  levelled  both  places  with  the  ground. 

The  Carthaginians  were  at  first  thrown  intd  the 
greatest  consternation  j  but,  soon  recovering  tbenselves, 
the  citizens  took  up  arms  with  so  much  alacrity,  that  ' 

in  a  few  days  they  had  on  foot  an  army  of  40,000 
foot  and  1000  horse,  with  aooo  armed  chariots.    The 
command  of  this  army  they  entrusted  to  Hanno  and 
Bomilcar,  two  generals  between  whom  there  subsisted       ty 
a  great  animosity.     This  occasioned  the  defeat  of  their  OutBaglni- 
whole  army,  with  the  k)ss  of  their  camp,  though  all"|"*dcfemu 
the  forces  of  Agatbocles  did   not  exceed  14,000  in 
number.     Among  other  rich  spoils  the  conqueror  found 
many  chariots  of  curious  workmanship,  which  carried 
20,000  pair  of  fetters  and  manacles  that  the  enemy       38 
bad  provided  for  the  Sicilian  prisenen.    After  this  de-  Their  me- 
fcat,  the  Carthaginians,  supposing  themselves  tehave^^^^  *P- 
falkm  under  the  displeasure  of  ibeir  deities  -on  eccount  ^f^f^'f. 
•f  their  neglecting  to  sacrifioe  children  of  noble  f&nii-^es. 
lies  to  them,  resolved  to  expiate  this  guilt.    Accord- 
in^y  aoo  children  of  the  first  rank  were  sacrificed  to 
their  bloody  gods,  besidea  300  other  parsons  who  v<^ 
Inntarity  offered  themselves  to  paeifytlw  wraith  of  tbete 
deities. 

▲Aer  these  exfinlionay  Hamilonr  wae  vecaUed  from 

C  c  a  Sicily. 
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e«rkhH«^  Sioil J.    Wbeo  tbe  mettengen  arrived,  HtmtlcAr  com* 
•    ^'  oMiniM  thein  not  once  to  montion  the  victorj  of  A|^- 
„   ^'        tbo^les  'y  but,  on  the  contrary,  to  give .  oet  ^inong  the 
mlketAa    (*oops  that  be  bad  been  entifiely  idefeated,  bis  forces 
astMilt  oa  ftll  cat  eff,  and  hi9  fleet  destroyed  by  the  Cartbagini- 
Sjnciise.    ansv    Tbis  threw  the  Syracusans  into  the  utmost  de* 
§|paur ;  however,  one  Eurymoon,  an  Etolian,  prevailed 
upon  Antandrus  not  to  consent  to. a  capitulation^  hot 
to  stand  a  general  assault*  •  Hannlcar  being  informed 
•f  tfaisy  pi^eparQd  bis  battering  eagiDeSy  and  made  aU 
the  necessary  preparations  to  storm  the  town  without 
delay*    But  while  matters  remained  in  tbis  situation, 
a  galley,  which  Agatbocles  bad  caused  to  be  built  im- 
mediately after  the  battle,,  got  into  the  harbour  of  Sy- 
racuse, and  aequainted  the  inhabitants  with  the  cer- 
tainty of  Agathocles^s  victory*     Hamilcar,  observing 
tliat  the  garrison  flocked  down  to  the  port  on  this  oc- 
casion, and  expecting  to  find  the  walls  unguarded,  or* 
dered  his  soldiejrs  to  erect  scaling  ladders,  and  begin 
the  intended  assaults     The  enemy  having  left  the  ram- 
parts quite  exposed,  the  Carthaginians  mounted  them 
vithout  being  discernedi  and  had  almost  possessed  them- 
selves of  an  entire  part  lying  between  two  towers,  when 
the  patrole  discovered  them*  Upon  this,  a  warm  dispute 

40  f  nsiied  ^  but  at  last  the  Carthaginians  were  repulsed 
Be  nises  ^[^  l(^.  Hamilcar,  therefore,  finding  it  in  vain  to 
the  iiegc.    ^ntioiie  the  siege  after  such  glad  tidings  bad  restored 

life  and  soul  to  the  Syracusans,  drew  off  his  forces, 
and  sent  a  detachment  of  5000  men  to  reinforce  the 
troops  in  Africa.  He  still  entertained  hopes,  how- 
ever, that  he  might  oblige  Agatbocles  to  quit  Africa, 
end  return  to  the  defence  of  bis  own  dominions.  He 
spent  some  time  in  making  himself  master  of  such 
cities  as  sided  with  the  Syracusans  ;  and,  after  having 
brought  all  their  allies  under  subjection,  returned  again 

41  to  Syracuse,  hoping  to  surprise  it  by  an  attack  in  the 
]■  defeated,  |||g[|t^liiiie«  But  being  attacked  while  advancing 
Drisoner*'^  "ibraafh  narrow  peases,  where  his  numerous  army  had 
and  pnt'to  ^^  ^^^^^  ^  *^^  ^  ^^  defeated  with  great  slaughter, 
death*        and  himself  taken  prisoner,  carried  into  Syracuse,  and 

42  put  to  death. 
Agrigen«         j^  ^  mnn  time  the  Agrigentines,  finding  that  the 
tenptthe    CarthittiniaM  and  Syracusans  had  greatly  weakened 
soTereigntyAacb  ouer  by  this  war,  thought  it  a  proper  opportu- 
ef,  Siciix.    nitf  to  attempt  the   sovereignty  of  the  whole  island. 

They  therefore  commenciBd  a  war  against  both  parties  j 
and  prosecuted  it  with  such  succe^,  that  in  a  short  time 
they  wrested  many  pLioes  of  note  both  oat  of  the  bands 

43  of  tbe  Syracusans  and  Carthaginians. 
a"^^^^?*^  '    ^  Africa  the  tyrant  carried  every  thing  before  him. 
is  1!^!*^'  He  reduced  most  of  tbe  places  of  any  note  in  the  ter- 

'  jpitory  of  Carthage  }  and  bearing  that  Elymas  king  of 
jLibya.  tiad  declared  against  him,  he  immediately  en- 
tered Libya  Superior,  and  in  a  great  battle  overthrew 
that  prinee,  pntting  to  the  sword  a-  good  part  pf  bis 
troops,  and  tbe.  general  who  commanded  tbemj  after 
which  be  advanced  sgainst  the  Carthaginians  with  such 
expeditieo,  that  he  surprised  and  defeated  them  with 
the  loss  of  aooo  killed,  and  a  great  number  taken 
^isoners.  He  next  prepared  for  theeiege  of  Carthage 
.itself  J  andt  in  order  thereto  advanced  to  a  post  within 
jfive  miles  of}  that  oit^^  On  the  other  hand^  notwitb- 
sjtandiog  the  giwat  losses  they  had  already  sustained,  the 
Carthagin^s,  with  a  powerful  armjr,  encamped   be* 

M«ea  bm  Md  tht»  ^j^tal*    Jntliis sitA^ti^o  Ag^ 
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thodes  received  advice  of  the  defeat  of  the  CarAagi-  ^^^^ 
ninn  forces  before  Syracuse,  and  the  head  of  Hsmilcar  *^^. 
their  general.  Upon  this  he  immediately  rode  op  to 
the  enemy^s  camp,  and  showing  them  the  head^  gave 
them  an  account  of  the  total  destruction  of  their  army 
before  Syraeuse.  This  threw  them  into  such  consterw 
nation,  that  in  all  human  probability  Agatbocles  woold 
have  made  Jtimself  master  of  Carthage,  had  not  an  un- 
expected mutiny  tfisen  in  his  camp,  which  gave  the 
Carthaginians  an  opportunity  of  recovering  from  their 
terror. 

The  year  fisUowing  an  engagement  happeaed,  in  He  makes 
which  neither  party  gained  any  great  advantage :  but  an  ailjaiMie 
soon  after,  tbe  tyrant,  notwithsunding  all  his  victo-J]^^^phtk 
ries,  found  himself  unable  to  carry  on  tbe  war  alone:      ' 
and  therefore  endeavoured  to  gain  over  to  his  iaterelt 
Ophelias,  one  of  the  captains  of  Alexander  the  Great. 
In  this    he  perfectly  succeeded  ^    and  to  soccour  his 
new  ally  the  mere  effectually,  Ophelias  sent  to  Athene 
for  a  body  of  troops.     Having  finished  his  military 
preparations,  OpheUas  found  hie  army  to  consist  oi 
10,000  foot  and  600   horse,   all  regular  troops,  be- 
sides xoo  chariots,  and  a  body  of  10,000  men,  at- 
tended by  their  wives  and  children,  as  thoogh  he  had 
been  going  to  plant  a  new  colouy.    At  the  head  of 
these  forces  he  continued  his  marvh  towards  Agatbo- 
cles for  18  days  ^  and  then  encamped  at  Automale, 
a  city  about  3000  stadia  distant  from  the  capital  of  his 
dominions.     From  thence   he  advanced  through   the 
Begin  Syrtica  j  but  found  himself  reduced  to  such  ex- 
tremities, that  bis  army  was  in  danger  of  perishing  for 
want  of  bread,   water,  and  other  provisions.     They 
were  also  greatly  annoyed  by  serpents  and  wild  beasts, 
with  which  that  desert  region  abounded.    The  serpents 
made  the  greatest  havock  among  the  troops  ^  for,  be- 
ing of  the  same  colour  with  the  earth,  and  extremely 
venomous,  many  soldiers,  who  trod  upon  them  with- 
out seeing  them,  were  stung  to  death.    At  last,  after 
a  very  fittiguing  march  of  two  months,  he  approached 
Agatbocles,  and  encamped  at  a  small  distance  from 
him,  to  the  no  small  terror  of  tbe  Carthaginians,  who 
apprehended  the    most  fatal   consequences  from  this    / 
junction.     Agatbocles  at  first  caressed  him,   and  *^^^J^]^^ 
vised  him  to  take  all  possible  care  of  bis  troops  that  ti«aeiicr- 
had  undergone  so  many  fatigues  ^  but  soon  after  cutontly  ma*- 
him  off  by  treachery,  and  then  by  fair  words  and  pnK^*'*> 
mises  persuaded  his  troops  to  serve  under  himself. 

Agatbocles,  now  finding  himself  at  the  head  of  a 
numerous  army,  assumed  tbe  title  of  king  of  Africa, 
intendijpg  soon  to  complete  his  conquests  by  the  re- 
duction of  Carthage.     He  began   with  the  siege  of 
Utiea,   which   was   taken  by  assault.     After  this  he 
marched  against  Hippo  Diarrhytus,  tbe  Biserta  of  the 
modems,  which  was  also  taken  by  storm  ^  and  af^er 
this  most  of  the  people  bordering  upon  the  sea  coasts, 
and  even  those  who  inhabited  the  inland  parts  of  the 
country,  submitted  to  him.     But  in  the  midst  of  thiS|^  obKocd 
career  of  success,  the  Sicilians  formed  an  association  in  to  rctwa 
favour  of  liberty;  which  obliged  tbe  tyrant  to  return  home 
home,  leaving  his  son  Archagathus   to  carry  on  the 
war  in  Africa. 

Archagathus,  after  his  lather^s  departure,  greatly  Sqq^  gf 
extended  tbe  African  conquests.     He  sent  Eumachus  Sjreliai^ 
at  the  head  of  a  large  detachment  to  invade  some  of ^*>** 
^  Qeiighbamiff  previQces^  wbilf  ho  hiofself,  with 
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Cartlmge.  Ilie  grentest  part  of  bis  army,  observecl  the  motions 
*      y     »i^  of  the  Carthagiiiiaiis*    Eumaehos  falling  into  Naroi- 
dia^  ficst  took  the  great  city  of  Tocas,  and  conqner- 
ed  several  of  the  Numidian  cantons.    Afterwards  he 
bcaiegod  and  took  Phillina  ;  which  was  attended  with 
the  snbmiaBion  of  the  At phodelodians,  a  nation,  accord- 
ing to  DtodoroSy  as  black  as  the  Ethiopians.     He 
tiKn  reduced  several  cities }  and  being  at  last  elated 
with  such  a  itm  of  good  fortune,  resolved  to  penetrate 
into  the  most  remote  parts  of  Africa.     Here  he  at  first 
met  with  success ;  but  hearing  that  the  barbarous  na- 
tions were  advancing  in  a  formidable  body  to  give  him 
battle,  he  abandoned  his  conquests,  and  retreated  with 
the  utmost  precipitation  towards  the  sea  coasts,  after 
4S        having  lost  abundance  of  men. 
Re  it  icda-     Thu  unfortunate  expedition  made  a  great  altera- 
ccd  to  the  ^oQ  f^  the  worse  in  the  affairs  of  Archagathus.     The 
•taosi  d»-  Carthaginians  being  informed  of  Eomachus^s  bad  suc- 
cess, resolved  to  exer^  themselves  in  an  extraordinary 
manner  to  repair  their  former  losses.     They  divided 
their  forces  into  three  bodies :  one  of  these  they  sent 
to  the  sea  coasts,  to  keep  the  towns  there  in  awej 
another  they  dispatched  into  the  mediterranean  parts, 
to  preserve  the  allegiance  of  the  inhabitants  there} 
and  the  last  body  they  ordered  to  the  Upper  Africa, 
to  support  their  confederates  in  that  country.     Archa- 
gatbas,  being  apprised  of  the  motbns  of  the  Cartha- 
ginians, divided  his  forces  likewise  into  three  bodies. 
One  of  these  he  sent  to  observe  the  Carthaginian 
troops  00  the  sea  coasts,  with  orders  to  advance  after- 
wards  into    the  Upper  Africa  j   another  under  the 
command  of  .^schrion,  one  of  his  generals,  he  posted 
at  a  proper  distance  in  the  heart  of  the  country,  to 
have  an  eye  both  on  the  enemy  there  and  the  barbar- 
ous nations  \  and  with  the  last,  which  he  led  in  per- 
son, be  kept  near  Carthage,   preserving  a  communi- 
4aUion  with  the  other  two,  in  order  to  send  them  suc- 
oottrs,  or  recal  them,  as  the  exigency  of  affairs  should 
require.-— The  Carthaginian  troops  sent  into  the  heart 
of  the  country,  were  commanded  by  Hanno,  a  ge- 
neral of  great  experience,  who  being,  informed  of 
the  approach  of  JEschrion,  laid  an  ambuscade  for 
Jiim,  into  which  he  was  drawn,  and  cut  off  with  4000 
fbot  and  200  horse.     Himilco,  who  commanded  the 
Carthaginian  forces  tn  Upper  Africa,  having  advice 
of  Eumachus^s  march,  immediately  advanced  against 
him.     An  engagement  ensued,,  in  which  the  Greeks 
were  almost  totally  cut  off,  or  perished  with   thirst 
after  tbe  battle  ^  out  of  8000  foot  only  30,  and  of  800 
horse  only  40,  having  the  good  fortune  to  make  their 


Archagathus  receiving  the  melancholy  news  of 
these  two  defeats,  immediately  called  in  the  detach- 
ments he  had  sent  out  to  harass  tbe  enemy,  which 
would  otherwise  have  been  instantly  cut  off.  He  was, 
however,  in  a  short  time  hemmed  in  on  all  sides,  in 
such  a  manner  as  to  be  reduced  to  the  last  extremity 
for  want  of  provisions,,  and  ready  every  nK>ment  to 
be  swallowed  op  by  the  numerona  forces  which  »sttr- 
nmnded  him*  In  this  deplorable  situation  Agatbocles 
received  an  express  from  Archagathns,  acquainting 
him  oftho  Jostes  he  had  sustained,  and  the  scarcity  of 
provtsioos  he  laboured  under.  Upon  this  the  tyrant, 
leaving  the  care  of  the  Sicilian  war  to  one  Leptines, 
kf  a  airatagem  fpt  x8  Etruscan  ships  that  came  to 


his  assistance  out  of  the  harbour  $  and  then  engaging  Csrflra^. 

the  Carthaginian  squadron  which  ky  in  its  neigfabonr-  ^'^    v     "^ 

hood,  took  five   of  their   ship^,  and  made  all  their 

men  prisoners.     By  this  means  he  became  master  of 

the  port,  and  seeured  a  passage  into  it  for  tbe  mei^ 

chants  of  all  nations,  wbieh  soon  restored  plenty  to 

that  city,  where  the  famine  before  had  begnn'to  maka 

great  liavock.     Supplying  himself,  therefore,  with  a 

sufficient  quantity  of  necessaries  for  the  voyage  he 

was  going  to  undertake,  be  immediately  set  eail  for 

Africa* 

^  Upon   his  arrival   in  this  conntry,  Agatbocles  re-  Agathoclcr 
viewed  his  forces,  and  found  them  to  consist  of  6000  arriTes  la 
Greeks,  as  many  Samnites,  Celtes,  and  Etrnseans  ^.Africa, 
besides  x  0,000  Africans,  and  1560  horaow      As  ho 
found  his  troops  almost  in  a  state  of  despair,  he  thought 
this  a  proper  time  for  offering  tbe  enemy  battle.     The 
Carthaginians,  however,  did  not  think  proper  to  ac- 
cept tbe  challenge  j  especially  as,  by  keeping  close  in 
their  camp,  where  they  had  plenty  of  every  thing, 
they  could  starve  the  Greeks  to  a  surrender  without       ^e 
striking  a  stroke.     Upon  this  Agatbocles  attacked  tlie  Attacks  the 
Carthaginian  camp  with  great  bravery,  made  a  consi-eueny 
derable  impression  upon  it,  and  might  perhaps  have^'^^"^ 
carried  it,  bad  not  his  mercenaries  deserted  him  almost '°^^^'' 
at  the  first  onset.     By  this  piece  of  cowardice  he  was 
forced  to  retire  with  precipitation  to  his  camp,  whither 
the  Carthaginians  pursued  him  very  closely,   doing 
great  execution  in  the  pursuit. 

TheHiext  night,  the  Carthaginians  sacrificed  all  the  Dtia*t€r  ia 
prisoners  of  distinction  as  a  grateful  acknowledgmenttheCartka- 
to  the  gods  for  the  victory  they  had  gained.  'While  ginUa 
they  were  employed  in  this  inhuman  wetk,  the  wind,  ^*>"^ 
suddenly  rising,  carried  the  flames  to  the  sacred  ta- 
bernacle near  the  altar,  which  was  entirely  consumed, 
as  well  as  the  generai*s  tent,  and  those  of  the  prinoi- 
pal  officers  adjoining  to  it.  A  dreadful  alarm  took 
place  through  the  whole  camp,  which  was  heightened 
by  the  great  progress  the  fire  made.  For.  the  soldiers 
tents  consisting  of  very  combustible  materials,  and  tbe 
wind  blowing  in  a  most  violent  manner,  the  whole 
camp  was  almost  entirely  reduced  to  ashes )  and  many 
of  the  soldiers,  endeavouring  to  carry  off  their,  arms, 
and  the  rich  baggage  of  their  officers,  peri$hed  in  the 
flames.  Some  of  those  who  made  their  escape  met 
with  a  fiite  equally  unhappy  ^  for,  after  Agatbocles 
had  received  the  last  blow,  the  Africans  deserted  hiiii, 
and  were  in  that  instant  coming  over  in  a  body  to  the 
Carthaginians.  These,  the  persons  who  were  flying 
from  the  flames  took  to  be  the  whole  Syracnsan  army 
advancing  in  order  of  battle  to  attack  their  camp. 
Upon  this  a  dreadful  confusion  ensued.  Some  took 
to. their  heels;  others  fell  down  in  heaps  one  npon 
another ;  and  others  engaged  their  comrades,  mis- 
taking them  for  the  enemy.  Five  the«0aod  men  lost 
their  lives  in  this  tumult,  and  tbe  rest  thought  proper 
to  take  refuge  wit|iin  the  walls  of  Carthage  ^  nor 
could  the  appearance  of  daylight,  for  seme  time,  dis- 
si  pate  their  terrible  apprehensions.  In  the  mean  AaMkcr  ia 
time  the  African  deserters,  observing  the  great  con- that  of  A- 
fosion  the  Carthaginians  were  in,  and  not  kaowiny^^^hocks.. 
the  meaning  of  it,  were  so  terrified,  that  they  thonght 
proper  to  return  to  the  place  from  whence  they  came. 
The  Syracnsans,  seeing  a  body  of  troops  advancing  to- 
wnvda  thorn  in  good  orderi  opnclnded  that  Ibo  enemy 
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Carthagii.  were  mardifng.  to  attack  tliem,  and  therefore  imme- 
diately cried  out,  *^  To  arms/'  Tlie  flames  ascend- 
ing out  of  the  Carthaginian  camp  into  the  air,  and 
the  lamentable  ootcries  proceeding  from  thence,  con* 
firmed  them  in  this  opinion,  and  greatly  heightened 
their  confnsion.  The  conseqnence  was  much  the  same 
as  in  the  Carthaginian  camp ;  for  coming  to  blows 
with  one  another  instead  of  the  enemy,  they  scarce  re- 
covered their  senses  upon  the  return  of  light,  and  the 
hitestiae  fray  was  so  bloody  that  it  cost  Agathoclea 
4000  men. 

The  last  disaster  so  disheartened  the  tyrant,  that  be 
immediately  set  about  contriving  means  for  making 
his  escape  privately }  and  this  he  at  last,  though  with 
great  difficulty,  effected.  After  his  departure,  his  two 
sons  were  immediately  put  to  death  by  the  soldten, 
who,  choosing  a  leader  from  among  themselves,  made 
peace  with  the  Carthaginians  upon  the  following  con- 
ditions :  I.  That  the  Greeks  should  deliver  up  all  the 
places  they  held  in  Africa,  receiving  from  them  300 
talents :  2.  That  such  of  them  as  were  willing  to  serve 
in  the  Carthaginian  army  should  be  kindly  treated,  and 
receire  the  usual  pay }  and,  3.  That  the  rest  should  be 
transported  to  Sicily,  and  have  the  city  of  Selinus  for 
their  habitation* 

From  this  time  to  that  of  their  first  war  with  the 
Romans,  we  find  nothing  remarkable  in  the  history 
of  the  Carthaginians.  The  first  Funic  war,  as  it  is 
commonly  called,  happened  about  2SS  years  before 
Christ.  At  that  time  the  Carthaginians  were  possessed 
of  extensive  dominions  in  Afirica  $  they  had  made  con* 
aiderable  progress  in  Spain  ;  were  masters  of  Sardinia, 
Corsica,  and  all  the  islands  on  t)ie  coast  of  Italy ; 
and  had  extended  their  conquests  to  a  great  part  of 
Sicily.  The  occasion  of  the  first  mpHire  between  the 
two  republics  was  as  follows  :  The  Mamertines  being 
▼anquisbed  in  battle,  and  reduced  to  great  straits  by 
Hiero  king  of  Syracuse,  had  resolved  to  deliver  op 
Messina,  the  only  city  they  now  possessed,  to  that 
prince,  with  whose  mild  government  and  strict  pro*- 
htty  they  were  well  acquainted.  Aocordingly,  Hiero 
was  advancing  at  the  bead  of  his  troops  to  take  pos- 
aession  of  the  city,  when  Hannibal,  who  at  that  time 
commanded  the  Carthaginian  army  in  Sicily^  prevent- 
ed him  by  a  stratagem.  He  came  to  meet  Hiero, 
ms  it  were,'  to  congratulate  him  on  his  victory  j  and 
amused  him,  while  some  of  the  Carthaginian  troops 
^led  off  towards  Messina.  Hereupon  the  Mamer^ 
tines,  seeing  their  ility  supported  hy  a  new  reinforce- 
ment, were  divided  into  several  opinions.  Some 
were  for  accepting  the  protection  of  Carthage  j  others 
^were  for  surrendering  to  the  king  of  Syracuse  j  but 
Ihe  greater  part  were  for  calling  in 'the  Romans  to 
^eir  assistance.  Deputies  were  accordingly  dispatch- 
ed to  Rome,  offering  the  possession  of  the  city  to  the 
-Romans,  and  in  the  most  moving  terms  imploring 
firotection.  This,  after  some  debate,  was  agreed  to ; 
and  the  consul  Appins  Claudius  received  orders  to 
.attempt  a  passage  to  Sicily  at  the  head  of  a  powerful 
army.  Being  obliged  to  stay  some  time  at  Rome, 
however,  one  Caius  Claudius,  a  person  of  great  intre- 
-pidlty  and  resolution,  was  dispafciied  with  a  few  vessels 
•to  Rhegium.  On  his  arrival  there,  he  observed  the 
Carthaginian  squadron  to  be  so  much  superior  to  hts 
4iwn,  that  be  thought  It  wonld  be  little  better  flum 
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madness  to  attempt  at  that  time  to  transport  forces  to  Carthage. 
Sicily.     He  crossed  the  straits,  however,  and  had  a        v    ■■> 
conference  with  the  Mamertines,  in  which  he  prevaiU 
ed  ^upon  them  all  to  accept  of  the  protection  of  Rome  % 
and  on  this  he  made  the  necessary  preparations  for 
transporting  his  forces.     The  Carthaginians,  being  m« 
formed  of  the  resolution  of  the  Romans,  sent  a  strong 
squadron  of  galleys  under  the  command  of  Hanno  to       .^ 
intercept  the  Roman  fleet ;  and  accordingly  the  Car-  Hanno  ia- 
thaginian  admiral,  coming  up  with  them  near  the  coast  tcrcaptt 
of  Sicily,  attacked  them  with  great  fuiy.     During  the  ^  ^^^ 
engagement,  a  violent  storm  arose,  which  dashed  many  ^^ 
of  the  Roman  vessels  against  the  rocks,  and  did  a  vast 
deal  of  damage  to  their  squadron ;  by  which  means 
Claudius  was  forced  to  retire  to  Rhegium,  and  this  he 
accomplished  with   great  difficulty.     Hanno  restored 
all  the  vessels  he  had  taken  ;  but  ordered  the  deputies 
sent  with  them  to  expostulate  with  the  Roman  general 
upon  the  infiraction  of  the  treaties  subsisting  between 
the  two  republics.     This  expostulation,  however  jnst, 
produced  an  open  rupture:  Claudius  soon  after  pos- 
sessing himself  of  Messina. 

Such  was  the  beginning   of  the   first  Funic  war>  i?nrthari- 
which  is  said  to  have  lasted  24  years.     The  first  year,  ntani  and 
the  Carthaginians  and  Syracusans  laid  siege  to  Messi-  SyraciK. 
na;  but  not  acting  in  concert,  as  they  ought  to  ^^^^J^^liV 
done,  were  overthrown  by  the    consul  Appius  ^l^O't^Ro-^ 
dius  J  and  this  defeat  so  much  disgusted  Hiero  with  thciuuiit 
Carthaginians,  that  he  soon  after  concluded  an  alliance 
with  the  Romans.    After  this  treaty,  having  no  enemy 
to  contend  with  but  the  Carthaginians,  the  Romans 
made  themselves  masters  of  all  the  cities  on  the  western 
coast  of  Sicily,  and  at  the  end  of  the  campaign  carried 
back  most  of  their  troops  with  them  to  take  op  their 
winter  quarters  in  Italy.  57 

The  second  year,  Hanno  the  Carthaginian  general  Agrigea- 
fixed  his  principal  magazine  at  Agrigentom.  '^^^?"^.^*^f 
place  was  very  strong  by  nature,  had  been  i^adered  J^^^ 
almost  impregnable  by  the  new  fortification  raised  by 
the  Carthaginians  during  the  preceding  winter,  and 
was  defended  by  a  numerous  garrison,  commanded  by 
one  Hannibal,  a  general  of  great  experience  in  war. 
For  five  months  the  Romans  attempted  to  reduce  the 
place  by  famine,  and  had  actually  brought  the  inhabi- 
tants to  great  distress,  when  a  Carthaginian  army  of 
50,000  foot,  6000  horse,  and  60  elephants,  landed  at 
Lilybseum,  and  from  thence  marched  to  Heraclea, 
witnin  20  miles  of  Agrigentnm.  There  the  general 
received  a  deputation  from  some  of  the  inhabitants  of 
Erbessa,  where  the  Romans  had  their  magazines,  offer* 
ing  to  put  the  town  into  his  hands.  It  was  accordingly 
delivered  up ;  and  hy  this  means  the  Romans  became 
so  much  distressed,  that  they  bad  certainly  been 
obliged  to  abandon  their  enterprise,  had  not  Hiero 
supplied  them  with  provisions.  Rot  all  the  assistance 
he  was  able  to  give  could  not  long  have  supported 
them,  as  their  army  was  so  much  weakened  hy  dis- 
orders occasioned  by  famine,  that  ont  of  100,000  men, 
of  whom  it  originally  consisted,  scarce  a  fourth  part 
remained  fit  for  service,  and  could  no  longer  subsist  on 
such  parsimonious  supplies.  But  in  the  mean  time 
Hannibal  acquainted  Hanno  that  the  city  was  reduced 
to  the  utmost  distress  ^  upon  which  he  resolved  to  ven- 
tore  an  enmgement,  which  he  had  before  declined. 
In  this  the  Romans  were  victorious,  and  the  dty  stak*- 
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C«rtbige.  TM^tred  at  discretion,  tboagb  Hannibal  with  tbe 
<  y  ■»  greatest  part  of  the  garrison,  made  their  esciipe.  This 
ended  the  campaign;  and  the  Carthaginians  being 
grcaify  chagrined  at  their  bad  success,  fined  Hanno 
of  aa  immense  som  of  money,  and  deprived  him  of  his 
command,  appointing  Hamilear  to  succeed  him  in  the 
commaod  of  the  land  army,  and  Hannibal  in  that  of  the 
fleet. 
Tbe/taUd  '^^  third  year,  Hannibal  received  orders  to  ravage 
a  icct,  the  coast  of  Italy  >  but  the  Romans  had  taken  care 
to  pott  detachments  in  such  places  as  were  most  pn>- 
per  to  prevent  his  landing,  so  that  the  Carthaginian 
foottd  it  impossible  to  ezecnte  his  orders.  At  the  same 
time,  the  Bomans,  perceiving  the  advantages  of  being 
masters  of  the  sea,  set  about  building  120  galleys. 
While  this  was  doing,  they  made  themselves  masters 
of  most  of  the  inland  cities,  but  the  Carthaginians  re> 
dooed  or  kept  steady  in  their  interest  most  of  the  mari- 
time ones  $  so  that  both  parties  were  equally  successful 
during  this  campaign. 

The  fourth. year,  Hannibal,  by  a  stratagem  made 
hinsself  master  of  17  Roman  galleys ;  after  which  he 
Qommitted  great  ravages  on  the  coast  of  Italy,  whither 
.         he  had  advanced  to  take  a  view  of  the  Roman  fleet, 
■ad  defeat  Bat  he  was  afterwards  attacked  in  his  turn,  lost  the 
tbeCardui^ greatest  part  of  his  ships,  and  with  great  difficulty 
paisos  at  omJe  his  own  escape.     Soon  after  he  was  totally  de- 
'^  leated  by  the  consul  Duillius,  with  the  loss  of  So  ships 

taken,  13  sunk,  7000  men  killed,  and  as  many  taken 
prisoners.  After  this  victory  Duillius  landed  in  Si> 
cily,  put  himself  at  the  head  of  the  land  forces,  reliev* 
ed  Segesta,  besieged  by  Hamilear,  and  made  himself 
master  of  Macella,  though  defended  by  a  numerous 
60  garrison. 
SioUaas  The  fifth  year  a  difference  arose  between  the  Ro- 
ddeatedbymans  and  their  Sicilian  allies,  which  came  to  such  a 
*^|^^<^ba.||,ig|it  that  tbev  encamped  separately.  Of  tliis  Hap 
poiaas.  fBilcar  availed  himself,  and  attacking  the  Sicilians  in 
their  entrenchments,  put  4000  of  them  to  the  sword. 
He  then  drove  the  Romans  from  their  posts,  took  se» 
veral  cities  from  them,  and  overran  the  greatest  part 
of  the  country.  In  the  mean  time,  Hannibal,  after 
his  defeat,  sailed  with  the  shattered  remains  of  his  fleet 
to  Carthage :  but,  in  order  to  secure  himself  from  pa- 
mshment,  he  sent  one  of  his  friends  with  ail  speed,  be- 
ftre  the  event  of  the  battle  was  known  there,  to  ae- 
qoaint  the  senate,  that  the  Romans  had  put  to  sea 
with  a  good  namber  of  heavy  ill-built  vessels,  each 
of  them  carrying  some  machine,  the  use  of  which 
the  Carthaginians  did  not  understand  \  and  asked  whe- 
ther it  was  the  opinion  of  the  senate  that  Hannibal 
should  attack  them  ?  These  machines  were  the  cortv, 
which  were  then  newly  invented,  and  by  means  of 
which,  chiefly,  Duillius  had  gained  the  victory.  The 
senate  were  unanimous  in  their  opinion  that  the  Ro- 
mans should  be  attacked ;  upon  which  the  messenger 
acquainted  them  with  the  unfortunate  event  of  the 
battles.  As  the  senators  had  already  declared  them- 
selvea  for  the  engagement,  they  spared  their  generaPs 
life,  and,  according  to  Polybius,  even  eontinned  him  ia 
the  command  of  the  fleet.  In  a  short  time,  being  re- 
inforced by  a  good  namber  of  gallevs,  and  attended  by 
some  officers  of  great  merit,  be  sailed  for  tlie  coast  of 
Sardinia.  He  bad  not  been  long  hero  before  he  was 
sorprised  ^  the  Boonuii|  wiio  earned  9$  many  of  his 


ships,  and  took  great  nnmbers  of  his  men  wisooers.  Gartbage. 
This  so  incensed  the  rest,  that  they  seized  their  unfor-  <      \       ^ 
tunate  admiral,  and  crucified  him}  but  who  was  his 
immediate  successor  does  not  appear.  ^| 

The  sixth  year,  the  Romans  made  themselves  mas-  Coni«a  ud 
ters  of  the  islands  of  Corsica  and  Sardinia.     Hanno,  ^^''diaiare- 
who  commanded  the  Carthaginian  foroes  in  the  latter,  ^^^  ^^ 
defended  himself  at  a  city  called  Olbia  with  incredible  qJ^q^^ 
bravery ;  but  being  at  last  killed  in  one  of  the  attacks, 
the  place  was  surrendered,  and  the  Remans  soon  be- 
came masters  of  the  whole  island.  ^^ 

The  seventh  year,  the  Romans  took  the  town  of  the  Ro. 
Mytestratum,  in  Sicily,  from,  whence  they   marched  pan  army 
towards  Camarina,  but  in  their  way  were  surrounded  ^^^^^^ 
in  a  deep  valley,  and  in  the  most  imminent  danger  of    ^^^' 
being  cut  off  by  the  Carthaginian  army.     In  this  ex*  Rescued  by 
tremity,  a  legionary  tribune,  by  name  Af •  Calpumms  the  braTery 
Fiammoy  desired  the  general  to  give  him  300  chosen  ^^  *  '^<^^ 
men,   promising,   with    this  small  company,   to  fiod^^^*^* 
the  enemy  such  employment  as  should  oblige  them  to 
leave  a  passage  open  for  the  Roman  army.     He  per- 
formed bis  promise  with  a  bravery  truly  heroic  \  for 
having  seized,  in  spite  of  all  opposition,  an  eminence^. 
and  intrenched  himself  on  it,  the  Carthaginians,  jea* 
lous  of  his  design,  flocked  firom  all  quarters  to  drive 
him  from  his  post.     But  the  brave  tribune  kept  their 
whole  army  in  ^lay,  till  the  consul,  taking  advantage 
of  the  diversion,  drew  his  army  out  of  the  bad  situa- 
tion into  which  he  had  impudently  brought  it.    The 
legions  were  no  sooner  oot  of  danger,  than  they  hast- 
ened to  the  relief  of  their  brave  companions :  but  all 
they  conid  do  was  to  save  their  bodies  from  the  insults 
of  their  enemies ;  for  they  found  them  all  dead  on  the 
spot,  except  Calpnmius,  who  lay  under  a  heap  of  dead 
bodies  all    covered  with  wounds,  but  still   breathing. 
His  wounds  were  immediately  dressed,  and  it  forto- 
uately  happened  that  none  of  them  proved  mortal  \  and 
for  this  glorious  enterprise  be  received  a  crown  of  gra- 
men.     After  this  the  Romans  reduced  several  cities, 
and  drove  the  enemy  quite  dut  of  the  territory  of  the 
Agrigentines  J  hot  were  repulsed  with  great  loss  he- 
fore  Lipara.  -  64 

The  eighth  year,  Regnlus,   who   commanded   the  Carthagiai. 
Roman  fleet,  observing  that  of  the  Carthaginians  lying  ^^^  defeat- 
along  the  coast  in  disorder,  sailed  with  a  squadron  of  ^   ihe'^o- 
ten  galleys,  to  observe  their  number  and  strength,  op-  giant, 
dering  the  rest  of  the  fleet  to  follow  him  with  all  ex- 
pedition.    But  as  he  drew  too  near  the  enemy,  he  was 
surrocmded  by  a- great  number  of  Carthaginian  galleys. 
The  Romans  foaght  with  their  usual  bravery }  but  be- 
ing overpowered  with  nnmbers,  were  obliged  to  yield. 
The  consul,  however,  found  means  to  make  his  escape, 
and  join  the  rest  of  the  fleet ;  and  then  had  his  full 
revenge  of  the  enemy,  18  of  their  ships  being  taken, . 
and  eight  sunk.  ^. 

The  ninth  year,  the  Romans  made  preparations  for  Regulu  in. 
invading  Afrwa.    Their  fleet  for  this  pnrpose  consist-  '^•des  Afii-. 
ed  of  330  galleys,  each  of  them  having  on  board  lao^** 
soldiers  and  300  rowers.    The  Carthaginian  fleet  con- 
sisted of  360  sail,  and  was  mneh  better  manned  than 
that  of  the  Romans.     The  two  fleets  met  near  £cno- 
mas,  a  promontory  in  Sicily  $  where,  after  a  bloody 
engagement,  whim  lasted  the  grtator  part  of  the  day, 
the  Carthaginians  were  entirely  deilMtod,   with  the 
Imo^  of  30  gaUeya  oankp  and  63  taken,  with  all  their 
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r«rihii^  men.  Tbe  Romans  lost  onlj  24  ^llejs,  vhich  were 
M  sonk.— After  this  victory,  the  Romans  having  re- 
fitted their  fleet,  set  sail  for  the  coast  of  Africa  with 
all  expedition.  The  first  land  tliej  got  sight  of  was 
Cape  Hermea,  where  the  fleet  lay  at  anchor  for  some 
time,  waiting  till  the  galleys  and  transports  came  up. 
Fronte  thence  they  coasted  along  till  they  arrived  before 
Clopea,  a  city  to  the  east  of  Carthage,  where  they 
made  their  first  descent. 

No  words  can  express  the  consternation  of  the  Car- 
thaginians on  the  arrival  of  the  Romans  in  Africa. 
The  inhabitants  of  CI u pea  were  so  terrified,  that,  ac- 
cording to  Zonaras,  they  abandoned  the  place,  which 
the  Romans  immediately  took  possession  of.  Having 
left  there  a  strong  garrison  to  secure  their  shipping, 
and  keep  the  adjacent  territory  in  awe,  they  moved 
Dearer  Carthage,  taking  a  great  number  of  towns  \ 
they  likewise  plundered  a  prodigious  number  of  vil- 
lages, laid  vast  numbers  of  noblemen^s  seats  in  afthes, 
and  took  above  20,000  prisoners.  In  short,  having 
plundered  and  ravaged  the  whole  country,  almost  to 
the  gates  of  Carthage,  they  returned  to  Clupea  loaded 
with  the  immense  booty  they  had  acquired  in  the  ex- 
pedition* 

The  tenth  year,  -  Regolus  pushed  on  his  conquests 
with  great  rapidity.  To  oppose  his  progress,  Hamil- 
car  was  recalled  from  Sicily,  and  with  him  Bostar  and 
Asdrobal  were  joined  in  command.  Hamilcar  com- 
manded an  army  just  eqaal  to  that  of  Regolus*  The 
other  two  commanded  separate  bodies,  which  were 
to  join  him  or  act  apart  as  occasion  required.  Bat, 
before  they  were  in  a  condition  to  take  the  field,  Re- 
gulus,  pursuing  bis  conquests,  arrived  on  the  banks  «^ 
the  Bagrada^  a  river  which  empties  itself  into  the  sea 
at  a  small  distance  from  Carthage.  Here  he  had  a 
monstrous  serpent  to  contend  with,  which,  according 
to  the  accounts  of  those  days,  infected  the  waters  of 
the  river,  poisoned  the  air,  and  killed  all  other  ani- 
mals with  its  breath  alone.  When  the  Romans  went 
to  draw  water,  this  huge'dragon  attacked  them  }  and 
twisting  itself  round  their  bodies,  either  squeezed  them 
to  death,  or  swallowed  theip  alive.  As  its  hard  and 
thick  scales  were  'proof  against  their  darts  and  arrows, 
they  were  forced  to  have  recourse  to  the  balistse,  which 
they  made  use  of  in  sieges  to  throw  great  stones,  and 
to  beat  down  the  walls  of  besieged  cities.  With  these 
they  discharged  showers  of  huge  stones  against  this 
new  enemy,  and  bad  the  good  luck  with  one  of  them, 
to  break  his  back'bone  \  which  disabled  him  from 
twisting  and  winding  his  immense  body,  and  by  that 
means  gave  the  Romans  an  opportunity  of  approaching 
and  dispatching  him  with  their  darts.  But  his  dead 
body  corrupted  the  air  and  the  water  of  the  river  \  and 
spread  so  great  an  infection  over  the  whole  country, 
that  the  Romans  were  obliged  to  decamp.  We  are  told 
that  Regulus  sent  to  Rome  the  skin  of  this  monster, 
which  WHS  120  feet  long;  and  that  it  was  hung  up  in 
a  temple,  where  it  was  preserved  to  the  time  of  the  Nu- 
mantine  war. 
Befeati  the  Having  passed  this  river,  he  besieged  Adis^  or  Adda^ 
<:arthagi.  not  far  from  Carthage,  which  the  enemy  attempted 
nians ;  |o  relieve  *,  but  as  they  lay  encamped  among  hills  and 
rocks,  where  their  elephants,  in  which  the  main  strength 
of  their  army  consisted,  could  be  of  no  use,  Regulns 
attucked  them  in  tbeir  camp,  killed  17,000  of  tliemi 
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and  took  5000  prisoners,  find  18  elephants.     Upon  Cartbag«. 
the  fame  of  this  victory,  deputations  cane  from  all  ^  ■  ■   m     ■* 
quarters,  insomuch  that  the  conqueror  10  a  few  days 
became  master  of  80  towns :  among  whicfa  were  the       70 
city  and  port  of  Utica.    This  increaaed  the  alarm  ataadiedu- 
Carthage ;  which  was  reduced  to  despair,  when  Be*^^  ^^^^ 
gulus  laid  siege  to  Tunis,  a  great  city  about  nine  oi'l^nost  doL' 
from  the  capital.     The  place  was  taken*  in  sight  of  the  pair. 
Carthaginians,  who,  from  their  walls,  beheld  all  the 
operations  of  the  siege,  withont  nudLing  the  least  at- 
tempt to  relieve  it.     And  to  complete  their  misfor* 
tunes,  the  Nomidians,  their  neighbours,  and  impla- 
cable enemies,  entered  their  territories,   committing 
every  where  the  most  dreadful  devastations,  which  soon 
occasioned  a  great  scarcity  of  provisions  in  the  city* 
The  public  magazines  were  soon  exhausted ;  and,  as 
the  city  was  full  of  selfish  merchants,  who  took  advan* 
tage  of  the  public  distress,  to  sell  provisions  at  an  ex* 
orbitant  price,  a  famine  ensued,  with  all  the  evils  which 
attend  it«  ^| 

In  this  extremity  Regulu^  advanced  to  the  very  Hit  prop*, 
gates  of  Carthage ;  and,  having  encamped  under  the*^'*  ^ 
walls,  sent  deputies  to  treat  of  a  peace  with  the  ^*^!!^'^' 
nate.  The  deputies  were  received  with  inexpressible 
joy  ;  but  the  conditions  they  proposed  were  such  that 
the  senate  could  not  hear  them  without  the  greatest 
indignation.  They  were,  i.  That  the  Carthaginians 
should  relinquish  all  claims  to  Sardinia,  Corsica,  and 
Sicily.  2.  That  they  should  restore  .to  the  Romans 
all  the  prisoners  they  had  taken  from  them  since  the 
beginning  of  the  war.  3.  That  if  they  cared  to  re- 
deem any  of  their  own  prisoners,  they  should  pay  so 
much  a  bead  for  them  as  Rome  should  judge  reason* 
able.  4.  That  they  should  for  ever  pay  the  Romans 
an  annual  tribute.  5.  That  for  the  fiiture  they  should 
fit  out  but  one  man  of  war  for  their  own  use,  and  50 
triremes  to  serve  in  the  Roman  fleet,  at  the  expence 
of  C|irtbage,  when  required  by  any  of  the  future  con- 
suls. These  extravagant  demands  provoked  the  se- 
nators, who  londlv  and  nnanimously  rejected  them  \ 
the  Roman  deputies,  however,  told  them  that  Regu- 
lus  would  not  alter  a  single  letter  of  the  proposals, 
and  that  they  must  either  conqner  the  Romans  or  obey^ 
them.  -2 

In  this  extreme  distress,  some  mercenaries  arrived  Xanthippat 
from  Greece,'  among  whom  was  a  Lacedemonian,  hy^PP^"^^ 
name  Xanthippus,  a  man  of  great  valour  and  expert- ^^^?|l 
ence  in  war.     This  man  having  informed  himself  ofoi^nwi. 
the  circumstances  of  the  late  battle,  declared  publicly,  niao  army, 
that  their  overthrow  was   more  owing  to  their  own 
misconduct  than  to  the  superiority  of  tbe  enemy.  This 
discourse  being  spread  abroad,  came  at  last  to  tbe 
knowledge  of  the  senate  \  and  by  them,  and  even  by 
the  desire  of  tbe  Carthaginian   generals  themselves, 
Xanthippus  was  appointed  commander  in  chief  of  their 
forces.     His  first  care  was  to  discipline  bis  troops  in 
a  proper  manner.     He  taught  them  how  to  march,  en- 
camp, widen  and  close  tbeir  ranks,  and  rally  after  tJie  * 
Lacedemonian   manner   nnder   tbeir   proper   colours. 
He  then  took  the  field  with  x  2,000  foot,  4000  horse, 
and  100  elephants.     The  Romans  were  surprised  at 
the  sudden  alteration  they  observed  in  the  enemy's 
conduct  ^    but  Regulus,  elated  with  his  last  success, 
came  and  encamped  at  a  small  distance  from  the  Car- 
thaginian army  in  a  vft^  plain,  where  their  elephants 
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firom  the&ce  transporting  to  Bone.  .  Tim  whfle  tm^  <W^hfir9. 
£rom  Pacbinum  to  Cameruuk  itac  comored  with  dead  -.     » 
bodies  and  wrecks  of  ships)  so  that  histoty  ^oan  8|carce 
aflSbrd  aa  example  of  suph  a  dreadful  disaster. 

'  The  twelfth  yeary  the  Cartbagiaians  hearing  of  tfaip 
misfortune  of  the  Bomans,  renewed  the  war  in  Sicily 
yrith  fresh  fury,  hoping  the  whole  island,  which « wan 
now  left  defenceless,  would  fall  into  their  hands.     Car«- . 
thalo,  a  Carthaginian  commander,  besieged  and  took       ^g 
Agrigentum.    The  town  he  laid  in  ashes,,  and  demo-Agrjgea- 
lifthed  the  walls,  obliging  the  inhabitants  to  fly  ta^v™^^^^ 
Olympium.    Upon  the  news  of  tbtsauocess,  AadruhaP°^ '^'^ 
was  sent  to  Sicily  with  a  large  reinforcement  of  troops,  [j^^  ^^i,^ 
and  1*50  elephants.     They  likerwise  fitted  out  a  squa-giniam. 
dron,  with  which  they  retook  the  island  of  Corcyra, . 
and  marched  a  strong  body  of  forces  into  Mauritania 
and  Numidia,  to  punish  the  people  of  those  countries 
for  showing  a  disposition  to  join  the  Romans.     In  Si- 
cily the  Romans  possessed  themseWes  of  Cephalodium 
and  Panormus,  but  were  obliged  by  Carthalo  to  raise 
the  siege  of  Drepanum  with  great  loss.  .        «  jg 

The  13th  year,  the  Romans  sent  out  a  fleet  of  260  The  Ro- 
placed  near  him  J  which  prevented  him  from  enjoying,    galleys,  which  appeared  off  Lilybaeum  in  Sicily^  butmsntfitout 

finding  this  place  too  strong,  they  steered  firoro  thence*  °*^^ 
to  the  eastern  coast  of  Africa,  where  they  made  seve- 
ral descents,  surprised  some  cities,  and  plundered  seve- 


and  Jiorse  had-spoaa  to  act.  The  two  armies  were 
parted  by.  a  river,  which  Regnlus  boldly  passed,  by 
which  means  ha  left  no  room  for  a  retreat  in  ease  of 
any  misfoi^oe*  The  engagement  began  with  great 
fury^  but  ended  in  the  totiJ  defiiat  of  the  Romans, 
who,  exaept  aooo  that  escaped  to  Cli^a,  were  all 
killed  or  taken  prisoners,  and  among  the  latter  was 
Regnlus  himself.  The  loss  of  the  Carthaginians  scarce 
eaceeded  800  men. 

The  Carthaginians  remained  on  the  field  of  battle 
till  they  had  stripped  the  slain  $  and  then  entered  their 
metropolis,  which  was  almost  the  only  place  left  them, 
in  great  triumph.  They  treated  ail  their  prisoners 
with  great  humanity,  except  Regulus ;  but  as  for  him, 
he  had  so  inshlted  them  in  bis  prosperity,  that  they 
could  not  forbear  showing  the  highest  marks  of  their 
resentment.  According  to  Zonaras  and  others,  he 
was  thrown  into  a  dungeon,  where  he  had  only  suste- 
nance allowed  him  barely  sufficient  to  keep  him  alive. 
Nay,  his  cruel  masters,  to  heighten  his  other  torments, 
ordered  a  huge  elephant  (at  the  sight  of  which  ani- 
mal, it  seems,  he  was  greaUy  terrified)  to  be  constantly 
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any  tranquillity  or  repose. 

The  eleventh  jrear  of  this  war,  the  Carthaginians, 
elated  with  their  victory  over  Regulus,  began  to  talk 
in  a  very  high  strain,  threatening  Italy  itself  with  an 
invasion.  To  prevent  this,  the  Romans  took  care  to 
garrison  all  their  maritime  towns,  and  fitted  out  a  new 
fleet.  In  the  mean  time,  the  Carthaginians  besieged 
Clopea  and  Utioa  in  vain,  being  obliged  to  abandon 
their  enterprise  upon  hearing  that  the  Romans  were 
equipping  a  fleet  of  350  sail.  The  Carthaginians  hav- 
ing }fith  incredible,  expedition  refitted  their  old  ves- 
sels, and  built  a  good  number  of  new  ones,  met  the 
Roman  fleet  off  Cape  Hera^ea.  An  engagement  en- 
sued, in  which  the  Carthaginians  were  utterly  defeat- 
ed ^  104  of  their  ships  being  sunk,  30  taken,  and  15,000 
of  their  soldiers  and  rowers  killed  in  the  action.  The 
Romans  pursued  their  course  to.Clupea,  where  they 
were  no  sooner  landed,  than  they  found  themselves 
attacked  by  the  Carthaginian  army,  under  the  two 
Hannos,  father  and  son.  But,  as  the  brave  Xaatbip- 
pus  no  longer  commanded  their  army,  notwithstanding 
the  Lacedemonian  discipline  he  had  introduced  among 
them,  tbey  were  routed  at  the  very  first  onset,  with 
the  loss  of  9000  men,  and  among  them  many  of  their 
'chief  lords. 

Notwithstanding  all  their  victories,  however,  the 
Romans  found  themselves  now  obliged,  for  want  of 
provisions,  to  evacuate  both  Clupea  and  Utica,  and 
abandon  Africa  altogether.  Being  desirous  of  signa- 
lixing  the  end  of  their  consulate  by  some  important 
conquest  in  Sicily,  the  consuls  steered  for  that  island, 
contrary  to  the  advice  of  their  pilots,  who  represented 
their  danger,  on  account  of  the  season  being  so  fai*  ad- 
vanced. Tl^eir  obstinacy  prqved  the  destruction  of 
the  whole  fleet}  for  a  vic^tent  storm  arising,  out  of 
370  vessels  only  80  escaped  shipwreck,  the  rest  being 
swallowed  up  by  the  sea,  or  dashed  against  the  ^ocks. 
l^his  was  by  far  the  greatest  loss  that  Rome  had  ever 
sustftined  ^  for  besides  the  sjbips  that  wejre  cast  away 
with  tbeir  crews,  a  numerous  ar^ny  was  destroyed, 
with  all  the  riches  of  Africa,  wlijcb  bad  been  by  Re- 
gulus amassed  an^  deposited  in  Clupea,  and  were  now 
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ral  towns  and  villages.    Tbey  arrived  safe  at  Fanocmus,  Wbicli  it 

and  in  a  few  dsys  set  sail  for  Italy,  having  a  fair  wind  ■g*i<i  d«* 
till  they  came  off  Cape  Falinnnis,,  where  so  violent  a'troyed. 
storm  overtook  them,  that  160  of  their  galleys  and  a 
great  number  of  tlieir  transports  were  lost ;  upon  which 
the  Roman  senate  made  a  decree,  that  for  the  future 
no  more  than  50  vessels  should  be  equipped  *,  and  that 
these  should  be  employed  only  in  guarding  the  coast  of 
Italy,  and  transporting  the  troops  into  Sicily. 

The  14th  year,  the  Romans  made  themselves  mas- 
ters of  Himera  and  Lipara  in  Sicily ;  and  the  Car- 
thaginians oonceiving^  new   hopes  of  conquering   that 
island,  began  to  make  fresh  levies  in  Gaui  and  Spain, 
and  to  equip  a  new  fleet.    But  their  treasures  being 
exhausted,  they  applied  to  Ptolemy  king  of  Egypt, 
intreating  him  to  lend  them  aooo  taienta.:  but  he,  be- 
ing resolved  to  stand  neuter,  refused  to  comply  with 
tbeir  request;  telling  them  that  he  could  not,  with- 
out breach  of  fidelity,  assist  one  friend  against  another. 
However,  the  republic  of  Carthage  making  an  eflibrt, 
equipped  a.  fleet  of  200  sail,  and  raised  an  army  of 
30,000  men,  horse  and  foot,  and  140  elephants,  ap- 
pointing Asdrubal  commander  in  chief  both  of  the       ^^ 
fleet  and  army.    The  Romans,  then,  finding  the  great  They  fit 
advantages  of  a  fleet,   resolved   to  equip  one,   not-oatano. 
withstanding  all  former  disasters ;  and  while  the  ves-^her. 
sels  were  building,  two  consuls  were  obosen,  men  of 
valour  and  experience,  to  supersede  the  acting  ones 
in  Sicily.      Metellus,    however,  one  of  the  fiormer 
consuls,  being  continued  with  the  title  of  pnooonsoi, 
found  means  to  draw  Asdrubal  into  a  battle  on  disad- 
vantageous terms  near  Panormus,  and  then.  liaUyiug       sa 
out  upon  him,  grave  bini  a  most  terrible  overthrow.  Carthagiai- 
Twenty  thousand    of  the    enemy  were    killed,    and*>>s^^^^7 
many    elephants.      A   hundred   and    four  elephaaU  ^^'^^^^ 
were  taken  with  their  leaders,  and,  sent  to  Rome, 
where  they  were  hnnted  and  put  to  death  in   the 
oir^s.  . 

The  15th  year,  the  Romans  besieged  Lilybseum; 
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Carthafte.  "B^  ^  *i^  bondiMed  daring  the  rest  of  the  fiiat 

*       y/    —» Paotc  war,  and  WM'the  only  thing  remarkable  that 

..  f^      happened  doring  that  time  *.      The  Carthai^niansy 

besfered'by^"  the  first  news  of  its  being  besieged,  sent  Regulos 

the  Ro-      ^'^b  some  deputies  to  Rome  to  treat  of  a  peace  \  but, 

niuns.         instead  of  forwardine  the  negotiation,  he  hindered  it : 

5ee  Lutf  and  notwitjjstanding  be  knew  the  toruMnts  prepared 

''*'''*'         for  him  at  Carthage,  could  not  be  prevailed  upon  to 

stay  at  Rome,  but  returning  to  his  enemies  coontry, 

84        was  pot  to  a  modt  crnel  deatii.      Duriirg  this  aiege, 

They  are     the  Roman  fleet  underClaudios  Polcher  was  utterly  de- 

•^Iby'uir  ^**'^^  ^y  Adherbal  the  Carthaginian  admiral.     Ninety 

Canhagi-    ^^  ^^^  Roman  galleys  were  lost  in  the  action,  8opo  of 

their  men  either  killed  or  drowned,  and  20,000  ^ken 

and  sent  prisoners  to  Carthage ;  and  the  Cartbaginiaas 

gained  this  signal  victory  withont  the  loss  of  a  single 

flc^^lt?^-  ship,  or  even  a  single  man.     Another  Roman  fleet  met 

jy  de&troyl  ^^^^  ^  ^^'^^  severer  fate.     It  consisted  of  120  galleys, 

ed  by  a       800  transports,  and  was  laden  with  all  sorts  of  military 

stores  and  provisions.     Every  one  of  these  vessels  was 

lost  by  a  storm,  with  all  they  contained,  not  a  single 

plank  being  saved  that  could  be  used  again  ;  so  that 

the  Romans  found  themselves  once  more  deprived  of 

their  whole  naval  force. 

In  the  mean  time,  the  Carthaginian  soldiery  having 
r|^Jf^"' shown  a  disposition  to  mutiny,  the  senate  sent  over 
^'  Hamilcar  Barcas,  father  of  the  famous  Hannibal,  to 
Sicily*  He  received  a  charte  blanch  from  the  senate 
to  act  as  be  thought  proper  ;  and,  by  his  excellent 
conduct  and  resolution,  showed  himself  the  greatest 
general  of  his  age.  He  defended  Eryx,  which  he  had 
taken  by  surprise,  with  such  vigour,  that  the  Romans 
would  never  have  been  able  to  make  themselves  masters 
of  it,  had  they  not  fitted  out  a  new  fleet  at  the  ex- 
p^nce  of  private  citizens,  which,  having  utterly  defeat- 
ed that  of  the  Carthaginians,  Hamilcar,  notwithstand- 
S-  ing  all  bis  valour,  was  obliged  to  yield  up  the  place 
Peace  with  which  be  had  so  long  and  so  bravely  defended.  The 
the  Ro-  following  articles  of  peace  were  immediately  drawn 
up  between  the  two  commanders,  x.  The  Carthagi- 
nians shall  evacuate  all  the  places  which  they  have  in 
Sicily,  and  entirely  quit  that  island.  2.  They  shall, 
in  20  years,  pay  the  Romans,  at  equal  payments  every 
year,  2200- talents  of  silver,  that  is,  4379250!.  ster- 
ling. 3.  They  shall  restore  the  Roman  captives  and 
deserters  without  ransom,  and  redeem  their  own  pri- 
soners with  money.  4.  They  shall  not  make  war  up- 
on Hiero  king  of  Syracuse,  or  his  allies.  These  articles 
b^ing  agreed  to,  Hamilcar  surrendered  Eryx  upon  con- 
dition that  all  his  soldiers  should  march  out  with  him, 
upon  his  paying  for  each  of  them  18  Roman  denarii. 
Hostages  were  given  on  both  sides,  and  deputies  were 
sent  to  Rome  to  procure  a  ratification  of  the  treaty 
by  the  senate.  After  the  senators  had  thoroughly  in- 
formed themselves  of  the  state  of  afiairs,  two  more  ar- 
ticles were  added,  viz.  i.  That  1000  talents  should  be 
paid  immediately,  and  the  2200  in  the  space  of  10  years 
at  equal  payments.  2*  That  the  Carthaginians  abonld 
quit  all  the  little  islands  about  Italy  and  Sicily,  and 
never  more  come  near  them  with  ships  of  war,  or  rake 
mercenaries  in  those  places.  Necessity  obliged  Ha* 
miloar  to  conseat  tO'tbese  terms;  hot  he  returned  to 
Cartbage  with  a  hatred  to  the  Romans  which  he  did 
not  even  suffer  to  die  with  him,  but  transmitted  to  Us 
son  the  great  Hannibal. 
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The  Carthaginians  were  no  sooBer  got  out  «f  this  Caftha^. 
bloody  aad  expensive  war  tinii  they  found  themselves  *■■ '^  > 
ei^aged  in  another,  which  wsm  like  to  have  proved  fotal  ^^ 
to  them.  It  is  called  hv  ancient  historians  the  •^<-{^J"*][''^ 
byan  war^  or  the  war  with  the  mercenaries*  The  prin-  with^the 
cipal  occasion  of  it  was,  that  when  Hamilcar  letomed  merceaa. 
to  Carthage,  he  found  the  republic  so  much  impove-  net. 
rislied,  that,  far  from  being  able  to  give  these  troops 
the  largesses  and  rewards  promised  them,  it  could  not 
pay  them  their  arrears.  He  had  committed  the  care 
of  transporting  them  to  one  Guoo,  who,  being  an  oflE- 
cer  of  great  penetration,  as  though  he  had  foreseen 
what  would  happen,  did  not  ship  them  off  all  at  once, 
but  in  small  and  separate  parties,  that  those  who  came 
first  might  be  paid  off  and  sent  home  before  the  arrival 
of  the  rest.  The  Carthaginians  at  home,  however,  did 
not  act  with  the  same  prudence.  As  the  state  was  al- 
most entirely  exhausted  by  the  late  war,  and  the  im- 
men^ie  sum  of  money,  in  consequence  of  the  peace,  paid 
to  the  Romans,  they  judged  it  would  be  a  laudable  ac- 
tion to  save  something  to  the  public.  They  did  not 
therefore  pay  off  the  mercenaries  in  proportion  as  they 
arrived,  thinking  it  more  proper  to  wait  till  they 
all  came  together,  with  a  view  of  obtaining  some 
remission  of  their  arrears.  But,  being  soon  made  sen* 
sible  of  their  wrong  conduct  on  this  occasion,  by 
the  freqnent  disorders  these  barbarians  committed  in 
the  city,  they  with  some  difliculty  prevailed  upon 
the  oflicers  to  take  up  their  quartets  at  Sicca,  and 
canton  their  troops  in  that  neighbourhood*  To  in* 
duce  them  to  this,  however,  they  gave  them  a  sum 
of  money  for  their  present  subsistence,  and  promised 
to  comply  with  their  pretensions  when  the  remainder 
of  their  troops  arrived  from  Sicily.  Here,  being  whol- 
ly immersed  in  idleness,  to  which  they  had  long  been 
strangers,  a  neglect  of  discipline  ensued,  and  of  course 
a  petulant  and  licentious  spirit  inraiediately  look  tplaee. 
They  were  now  determined  not  to  acquiesce  iti  reeeiv* 
ing  their  bare  pay,  but  to  insist  upon  Che  rewards  Ha- 
milcar had  promised  them,  and  even  to  compel  the 
state  of  Carthage  to  comply  with  their  demands  by 
force  of  arms.  The  senate  being  informed  of  the  nau-jman^eat 
tinons  disposition  of  the  soldiery,  dispatched  Hantto,coBdQciol 
one  of  the  soffetes,  to  pacify  them.  Upon  bis  ar-Haoao. 
rival  at  Sicca,  he  expatiated  largely  upon  the  pover- 
ty of  the  state,  and  the  heavy  taxes  with,  which  the 
citizens  of  Carthage  were  loaded  \  and  therefore,  in- 
stead of  answering  their  high  expectations,  he  desired 
them  to  be  satisfied  with  receiving  part  of  their  pay,<and 
remit  the  remainder  to  serve  the  pressing  exigencies  of 
the  republic.  The  mercenaries  being  highly  provoked, 
that  neither  Hamilcar,  nor  any  other  of  the  principal 
officers,  who  commanded  them  in  Sicily,  and  were 
the  best  judges  of  their  merit,  made  their  appearance 
on  this  occasion,  but  only  Hanno,  a  person  utterly 
unknown,  and  above  all  others  utterly  disagreeable  to 
(hem,  immediately  had  recourse  to  arms.  Assembling 
therefore  in  a  body,  to  tiie  number  of  20,000,  they  ad- 
vanced to  Tunis,  and  immediately  encamped  before  that 
oily. 

The  Carthaginians,  being  greatly  alarmed  at  the 
approaeh  of  so  formidable  a  body  to  Tunis,  made 
large  concessions  to = the- mercenaries,  in  order  to  bring 
them  ItfMk  to  their  duty;  but,  for  from  being  softcn- 
ed|  they  grew  more  insoleat  upon  these  coneessitms, 
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Cartilage.  Ukiug  tkeiD  for  the  effects  of  fear;  and  therefore 
were  altogether  aver&e  to  thoughts  of  accommoda- 
tion. The  Carthaginians,  making  a  virtae  of  ne- 
cessity, showed  a  disposition  to  satisfy  them  in  all 
points,  and  agreed  to  refer  themselves  to  the  opinion 
of  some  general  in  Sicily,  which  they  had  all  along 
desired  ^  leaving  the  choice  of  saoh  commander  entire* 
ly  to  them.  Gi^co  was  accordingly  pitched  upon  to 
mediate  this  affair,  the  mercenaries  believing  Haroilcar 
to  have  been  a  principal  caose  of  the  ill  treatment  they 
met  with,  since  he  never  appeared  amongst  them,  and, 
according  to  the  general  opinion,  had  voluntarily  re- 
signed his  commission.  Gisco  soon  arrived  at  Tunis 
with  money  to  pay  the  troops^  and,  after  conferring 
with  the  officers  of  the  several  nations,  apart,  he  ha- 
rangued them  in  such  a  manner,  that  a  treaty  was 
upon  the  point  of  being  concluded,  when  Spendius  and 
M athos,  two  of  the  principal  mutineers,  occasioned  a 
tumottin  every  part  of  the  camp.  Spendius  was  by 
nation  a  Campanian,  who  had  been  a  slave  at  Rome, 
and  had  fled  to  the  Carthaginians.  The  apprehen- 
sions he  was  under  of  being  delivered  to  his  old  master, 
by  whom  he  was  sure  to  be  hanged  or  crucified, 
prompted  him  to  break  off  the  accommodation.  Ma- 
thos  was  an  African,  and  free  born ;  but  as  he  had 
been  active  in  raising  the  rebellion,  and  was  well  ac- 
quainted with  the  implacable  disposition  of  the  Car* 
tbflginiaos,  he  knew  that  a  peace  most  infallibly  prove 
his  ruin*  He  therefore  joined  with  Spendius,  and  in- 
sinuated to  the  Africans  the  danger  of  concluding  a 
treaty  at  that  juncture,  which  could  not  but  leave  them 
singly  exposed  to  the  rage  of  the  Carthaginians.  This 
so  incensed  the  Africans,  who  were  much  more  nu- 
■Mioos  than  the  troops  of  any  other  nation,  \hat  they 
immediately  assembled  in  a  tumultuous  manner.  The 
foreigners  soon  joined  them,  being  inspired  by  Spen- 
dias  with  an  equal  degree  of  fury.  Nothing  was  now 
to  be  heard  bat  the  most  horrid  oaths  and  impre- 
cations against  Gisco  and  the  Carthaginians.  Who- 
ever o&i«d  to  make  any  reraonstranoe,  or  lend  an  ear 
to  temperate  coanseb,  was  stoned  to  death  by  the  en- 
raged mnltitode*  Nay,  many  persons  lost  their  lives 
huely  for  attempting  to  speak,  before  it  could  be 
known  whether  they  were  in  the  interest  of  Spendius  or 
the  Carthaginians. 

In  the  midst  of  these  commotions,  Gisco  behaved 
with  great  firmness  and  intrepidity.  He  left  no  me- 
thods untried  to  soften  the  officers  and  calm  the 
minds  of  the  soldiery ;  but  the  torrent  of  sedition  was 
now  so  strong,  that  there  was  no  possibility  of  keeping 
it  within  bounds.  They  tlierefore  seized  upon  the 
military  chest,  dividing  the  money  among  themselves 
in  part  of  their  arrears,  put  the  person  of  Gisco  under 
an  arrest,  and  treated  htm  as  well  as  his  attend- 
ants with  the  utmost  indignity.  Matbos  and  Spen- 
dius, to  destroy  the  remotest  hopes  of  an  accommo- 
dation with  Carthage,  applauded  the  ooorage  and  reso- 
hslion  of  their  moo,  loaded  the  unhappy  Gisco  and 
has  MWwers  with  irons,  and  formally  declared  war 

^1^  '^  against  the  Carthaginians.  All  the  cities  of  Africa, 
^*^*''  to  whom  thry  had  sent  depoties  to  exhort  them  to 
rseover  their  Uherty,  soon  came  over  to  them,  ex- 
cept Utica  and  Hippo  Diarrhytus.  By  this  means, 
their  army  hmag  gnatly  inefcased,  they  divided  it 
iato  two  iiarts,  with  one  of  which  they  moved  to- 
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wards  Utica,  whilst  the  other  marched  to  Hippo,  in  Carthm^t. 
order  to  besiege  both  places.  The  Carthaginians,  in  » 
the  mean  time,  found  themselves  ready  to  sink  under 
the  pressure  of  their  misfortunes.  After  they  had 
been  harassed  24  years  by  a  most  cruel  and  destruc- 
tive foreign  war,  they  entertained  some  hopes  of  en- 
joying repose.  The  citizens  of  Carthage  drew  their 
particular  subsistence  from  the  rents  or  revenues  of 
their  lands,  and  the  public, ezpences  from  the  tribute 
paid  from  Africa  j  all  which  they  were  not  only  de- 
prived of  at  once,  but,  what  was  worse,  had  it  directly 
turned  against  them.  They  were  destitute  of  arms 
and  forces  either  by  sea  or  land  ^  had  made  no  prepa- 
rations for  the  sustaining  of  a  siege,  or  the  equip* 
ping  of  a  fleet.  They  snared  all  the  calamities  inci- 
dent to  the  most  ruinous  civil  war  j  and,  to  complete 
their  misery,  had  not  the  least  prospect  of  receiving 
assistance  from  any  foreign  friend  or  ally.  Notwith- 
standing their  deplorable  situation,  however,  they  did 
not  despond,  but  pursued  all  the  measures  necessary  to 
put  themselves  into  a  posture  of  defence.  Hanno  was 
appointed  commander  in  chief  of  all  their  forces  ;  and 
the  most  strenuous  efforts  were  made,  not  only  to  repel 
all  the  attempts  of  the  mutineers,  but  even  to  reduce 
them  by  force  of  arms. 

In  the  mean  time  Mathos  and  Spendius  laid  siege 
to  Utica  and  Hippacra  at  once }  hot  as  they  were 
carried  on  by  detachments  drawn  from  the  army  for 
that  purp^we,  they  remained  with  the  main  body  of 
their  forces  at  Tunis,  and  thereby  cut  off  all  commu- 
nication betwixt  Carthage  and  the  continent  of  Afri- 
ca. By  this  means  the  capital  was  kept  in  a  kind  of 
blockade.  The  Africans  likewise  harassed  them  by 
perpetual  alarms,  advancing  to  the  very  walls  of  Car- 
thage by  day  as  well  as  by  night,  and  treatinff  with 
the  utmost  cruelty  every  Carthaginian  that  fell  into 
their  bands.  pi 

Hanno  was  dispatched  to  the  relief  of  Utica  with  Tliey  are 
a  good  body  of  forces,   100  elephants,  and  a  large  J'*'*^*****  ^^ 
train  of  battering  engines..  Having  taken  a  view  of   ^^'^ 
the  enemy,  he  immediately  attacked  their  intrench- 
ments,  and  after  an  obstinate   dispute  forced   them. 
The  mercenaries  lost  a  vast  number  of  men  ;  and  con- 
sequently the  advantages  gained  by  Hanno  ^ere  so 
great,  that  they  might  have  proved  decisive,  had  he 
made  a  proper  use  of  them  :  but  becoming  secure  af-        pa 
ter  his  victory,'  and  his  troops  being  everywhere  off  He  is  in  his 
their  duty,  the  mercenaries,  having  rallied  their  for-*"™^*'^**- 
ces,  fell  upon  him,  cut  off  many  of  bis  men,  forced  the  *  * 
rest  to  fly  into  the  town,  retook  and  ploodered  the 
camp,  and  seized  all  the  provisions,  military  stores,  8cc. 
brought  to  the  relief  of  the  besieged.     Nor  was  this 
the  only  instance   of  Hanno's    military   incapacity. 
Notwithstanding  he  lay  encamped  in  the  most  advan- 
tageoos  manner  near  a  town  called  Gortsj,  at  which 
place  he  twice  overthrew  the  enemy,  and  had  it  in  bis 
power  to  have  totally  ruined  them,  he  yet  neelected  to 
improve  those  advantages,  and  even  suffered  the  merce- 
naries to  possess  themselves  of  the  isthmus  which  join- 
ed the  peninsula  on  which  Carthsge  stood,  to  the  con- 
tinent of  Africa.  9S 

These  repeated  misUkes  induced  the  Carthaginians  ^^^^ 
once  aaore  to  place  Hamilcar  Barcas  at  the  head  of  pointed  *to 
their  forces.    He  marched  against  the  enemy  with  command 
I0»ooo  ocBi  horse  and  foot,  being  all  the  troops  the  scustt 
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Carthage.  Carthaginians  could  then  assemble  for  their  defence ; 

*■!  y  .  ->  a  full  proof  of  the  low  state  to  which  tbej  were  at  that 
time  reduced.  As  Mathos,  after  he  had  possessed 
himself  of  the  isthmus,  had  posted  proper  detachments 
in  two  passes  on  two  bills  facing  the  continent,  and 

fuarded  the  bridge  over  the  Bagrada,  which  through 
[anno*s  neglect  he  had  taken,  Hamilcar  saw  little 
probability  of  engaging  him  upon  equal  terms,  oi  in- 
deed of  coming  at  him.  Observing,  however,  that 
on  the  blowing  of  certain  winds,  the  mouth  of  the  ri- 
ver was  choked  up  with  sand,  so  as  to  become  pas- 
sable, though  with  no  small  difficulty,  as  long  as  these 
winds  continued  j  he  halted  for  some  time  at  the 
river's  mouth,  without  communicating  his  design  to 
any  person.  As  soon  as  the  wind  favoured  his  intend- 
ed project,  he  passed  the  river  privately  by  night,  and 
immediately  after  his  passage,  he  drew  up  the  troops 
in  order  of  battle  j  and  advancing  into  the  plain  where 
his  elephants  were  capable  of  acting,  moved  towards 
Mathos  who  was  posted  at  the  village  nelir  the  bridge. 
This  daring  action  greatly  surprised  and  intimidated 
the  Africans.  However,  Spendlus  receiving  intelli- 
gence of  the  enemy's  motions,  drew  a  body  of  10,000 
men  out  of  Mathos's  camp,  with  whicb  he  attended 
Hamilcar  on  one  side,  and  ordered  15,000  from  Utica 
to  observe  him  on  the  other,  thinking  by  this  means  to 
j)4  surround  the  Carthaginians,  and  cut  them  all  off  at  one 
He  defeats  stroke.  By  feigning  a  retreat,  Hamilcar  found  means 
t^enu  to  engage  them  at  a  disadvantage,  and  gave  them  a 

total  overthrow,  with  the  loss  of  6000  killed  and 
2000  taken  prisoners.  The  rest  fled,  some  to  the 
town  at  the  bridge,  and  others  to  the  camp  at  Utica. 
He  did  not  give  them  time  to  recover  from  their  de- 
feat, but  pursued  them  to  the  town  near  the  bridge 
before  mentioned  >  which  he  entered  without  opposi- 
tioni  the  mercenaries  flying  in  great  confusion  to  Tu- 
nis >  and  upon  this  many  towns  submitted  of  their  own 
accord  to  the  Carthaginians,  whilst  others  were  redu- 
ced by  force. 

Notwithstanding  these  disasters,  Mathos  pushed  on 
the  siege  of  Hippo  with  great  vigour,  and  appointed 
Spendius  and  Autaritus,  commanders  of  the  Gauls,  with 
a  strong  body  to  observe  the  motions  of  Hamilcar. 
These  two  commanders,  therefore,  at  the  head  of  a 
choice  detachment  of  6000  men  drawn  out  of  the 
camp  at  Tunis,  and  2000  Gallic  horse,  attended  the 
Carthaginian  general,  approaching  him  as  near  as 
they  could  with  safety,  and  keeping  close  to  the  skirts 
of  the  mountains.  At  last  Spendius,  having  received 
a  stFoiyg  reinforcement  of  Africans  and  Numidians, 
and  possessing  himself  of  all  the  heights  eurrounding 
the  plain  in  which  Hamilcar  lay  encamped,  resolved 
Rot  to  let  slip  so  favourable  an  opportunity  of  attack- 
ing him.  Had  a  battle  now  ensued,  Hamilcar  and 
bis  army  must  in  all  probability  have  been  cut  off; 
but,  by  the  desertion  of  one  Naravaens,  a  young  Nu- 
midian  nobleman,  with  2000  men, ,  he  found  himself 
enabled  to  offer  his  enemies  battle.  The  fight  was 
zjei  ttgaTu  obstinate  and  bloody  ^  but  at  last  the  mercenaries  were 
defeated,  entirely  overthrown,  with  the  loss  of  10,000  men  kill- 
ed and  4009  taken  prisoners.  All  the  prisoners  that 
were  willing  to  enlist  in  the  Carthaginian  service  Ha- 
milcar received  among  his  troopn,  supplying  them  with 
t)ie  arms  of  the  soldiers  who  had  fallen  in  the  engage- 
moQti    To  thereat  he  gave  full  liberty  to  go^wlifrt 
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they  pleased,  upon  condition  that  they  shoold  never  Carthagt. 
for  the  future  bear  arms  against  the  Carthaginians  5  ^  '    ^     ^ 
informing  them,  at  the  same  time,  however,  that  as 
many  violators  of  this  agreement  as  fell  into  bis  bands 
must  expect  to  find  no  mercy. 

Mathos  and  his  associates,  fearing  that  this  afieoted 
lenity  of  Hamilcar  might  occasion  a'  defection  among 
the  troops,  thought  that  the  best  expedient  wonld  be 
to  put  them  upon  some  action,  so  execrable  in  its  nar       ptf 
tore  that  no  hopes  of  reconciliation  might  remain.     By  ^^^7  P^^ 
their  advice,  therefore,  Gisco,  and  all  tbe  Carthagi- |J^  ^Jluw!! 
nian  prisoners  were  put  to  death;  and  when  Hamil-ginUn  pri- 
car  sent  to  demand  tbe  remains  of  his  countrymen,  betoaen. 
received  for  answer,  that  whoever  presumed  hereafter 
to  come  upon  that  errand,  should  meet  with  Gisoo^s 
fate :  after  whicb  they  came  to  a  resolution  to  treat 
with   the  same  barbarity  all  soch   Carthaginians  as 
should  fall  into  their  hands.     In  return  for  this  enor* 
mity,  Hamilcar  threw  all  the  prisoners  that  felT  into 
his  hands  to  be  devoured  by  wild  beasts ;   being  con- 
vinced that  compassion  served  only  to  make  his  enemies 
more  fierce  and  untractable. 

The  war  was  now  carried  on  generally  to  the  ad- 
vantage of  the  Carthaginians ;  nevertheless,  the  male* 
contents  still  found  themselves  in  a  capacity  to  take 
the  field  with  an  army  of  50,000  men.  They  watch- 
ed Hamilcar^s  motions,  but  kept  on  the  hills,  care- 
folly  avoiding  to  come  down  into  the  plains,  on  ac* 
count  of  the  Jh7o midian  horse  and  Carthaginian  ele- 
phants. Hamilcar,  being  mnch  superior  in  skill  to 
any  of  their  generals,  at  last  shut  them  up  in  a  post^ 
so  situated,  that  it  was  impossible  to  get  out  of  it.  Here 
he  kept  them  strictly  besieged  :  and  the  mercenaries, 
not  daring  to  venture  a  battle,  began  to  fortify  tbeir 
camp,  and  surrounded  it  with  ditches  and  intrenchroents. 
They  were  soon  pressed  by  fiimine.  so  sorely,  that  they  The jave 
were  obliged  to  eat  one  another :  but  they  were  driven  besiegid  hj 
desperate  by  the  consciousness  of  their  guilt,  and  tbere*-^*"^^* 
fore  did  not  desire  any  terras  of  accommodation.  At 
last  being  reduced  to  the  utmost  extremity  of  misery, 
they  insisted  that  Spendius,  Autaritus,  and  Zarxas,' 
their  leaders,  should  in  person  have  a  conference  witb 
Hamilcar,  and  make  proposals  to  him.  Peace  was  ac- 
cordingly concluded  upon  the  following  terms,  viz* 
That  ten  of  the  ringleaders  of  the  malecontents  should 
be  left  entirely  to  the  mercy  of  the  Carthaginians,  and 
that  the  troops  sliould  all  be  disarmed,  every  man  re- 
tiring only  in  a  single  coat.  The  treaty  was  no  sooner 
concluded,  than  Hamilcar,  by  virtue  of  the  first  article, 
seized  upon  tbe  negotiators  themselves  ^  and  the  army 
being  informed  that  their  chiefs  were  under  arrest,  had 
immediately  recourse  to  arms,  as  suspecting  they  were 
betrayed  ^  but  Hamilcar,  drawing  out  his  army  in  order 
of  battle,  surrounded  them,  and  either  cut  them  to  98 
pieces,  or  trod  them  to  death  with  his  elephants.  The40|0oo  of 
number  of  wretches  who  perished  on  this  occasion  ^^"*  ^ 
amonnted  to  above  40,000.  ttioyea. 

After  the  destruction  of  tbe  army,  Hamilcar  in* 
vested  Tunis,  wbitber  Mathos  had  retired  with  all 
bis  remaining  forces.  Hamilcar  had  another  general, 
named  Hannibal^  joined  in  the  command  witb  bim* 
HannibaPs  quarters  was  on  tbe  road  leadmg  to.  Car* 
thage,  and  Hamilcar  on  the  opposite  side.  Tbe 
army  was  no  sdoner  encamped,  tbui  Hamilcar  caused 
Bpendtns,  ai|d  the  rest  oLtbe  prisoners,  to .  be  led  00^ 
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Ctrtliftire.  ^^  ^^  ^'^^  ®^  ^^^  besieged,  and  crucified  near  the 

<■      y      mf  irmlla«     Mathoe,  however,  observing  that  Hannibal  did 

not  keep  so  good  a  guard  as  he  ought  to  have  done, 

99       made  a  sally,  attacked  his  quarters,  killed  many  of  his 

Hannibal    men,  took  several  prisoners,  among  whom  was  Hanni- 

^^tt^1>  ^"^   hinMlf»   »nd  plundered  his  camp.      Taking   the 

^^||[y^,^    ^body  of  Spendtus  from  the  cross,  Mathos  immediately 

Bobstituted  Hannibal  in  its  room  y   and  30  Carthagi- 

man  prisoners  of  distinction  were  crooified  around  him. 

Upon  this  disaster,  Hamilcar  immediately    decamped, 

and  posted  himself  along  the  sea  coast,  near  the  mouth 

of  the  river  Bagrada. 

The  senate,  though  greatly  terrified  by  this  unex- 
pected blow,  omitted  no  means  necessary  for  their  pre- 
servation* They  sent  30  senators,  with  Hanno  at 
their  head,  to  consult  with  Hamilcar  about  the  pro- 
per measnres  for  putting  an  end  to  this  unnatural 
war,  conjaring,  in  the  most  pressing  manner,  Hanno 
to  be  reconciled  to  Hamilcar,  and  to  sacrifice  his  pri- 
vate resentment  to  the  public  benefit.  This,  with  some 
difficulty,  was  efiected;  and  the  two  generals  came 
to  a  full  resolution  to  act  in  concert  for  the  good  of 
the  public*  The  senate,  at  the  same  time,  ordered 
all  the  yoQth  capable  of  bearing  arms  to  be  pressed 
into  the  service :  by  which  means  a  strong  reinforce- 
neot  being  sent  to  Hamilcar,  he  soon  found  himself 
l{i^t]iogen-iB  a  condition  to  act  offensively.  He  now  defeated 
Ufdy  de-  Uie  enemy  in  all  rencounters,  drew  Mathos  into  fre^ 
fuicd  and  qaent  ambuscades,  and  gave  him  one  notable  overthrow 
^^^  ^'  near  Leptis.  This  reduced  the  rebels  to  the  necessity 
"^"^  of  hazarding  a  decisive  battle,  which  proved  fatal  to 

them.  The  mercenaries  fled  almost  at  the  first  onset  j 
most  of  their  army  fell  in  the  field  of  battle,  and  in  the 
pursuit.  Mathos,  with  a  few,  escaped  to  a  neighbour* 
iDg  town,  where  be  was  taken  alive,  carried  to  Car- 
thage, and  ezecnted  $  and  then  by  the  reduction  of  the 
revolted  cities  ao  end  was  pot  to  this  war,  which,  from 
the  excesses  of  cruelty  committed  in  it,  according  to 
Polybios,  went  among  the  Greeks  by  the  name  of  the 
inexpialUe  war. 

During  the  Libyan  war,  the  Romans,  upon  some 
absurd  pretences,  wrested  the  island  of  Sardinia  from 
the  Carthaginians  \  which  the  latter,  not  being  able  to 
Haai^aar*!  nsist,  were   obliged  to  submit  to.     Hacnilcar,  finding 
Mbeowto    his  country  not  in  a  condition  to  enter  into  an  imme- 
f?^  9^*  diate  war  with  Rome,  formed  a  scheme  to  pot  it  on  a 
level  with  that  haughty  republic.    This  was  by  making 
an  entire  conquest  of  Spain,  by  which  means  the  Car^ 
thaginians  might  have  troops  capable  of  •  coping  with 
the  RomanSt     In  order  to  facilitate  the  execution  of 
this  scheme,  he  inspired  both  his  son-in-iaw  Asdrubal, 
and  his  son  Hannibal  with  an  implacable  aversiob  to 
the  Romans,  as  the   great  opposers  of  his  country's 
graodeur.     Having  completed  all  the  necessary  prepa- 
rations, Hamilcar,  after  having  greatly  enlarged  the 
Carthaginian    dominions   in   Africa,    entered    Spain, 
where  he  commanded  nine  years,  during  which  time 
he  subdued  many  warlike  nations,  and  amassed  an  im- 
mense quantity  of  treasure,  which  ha  distributed  partly 
amongst  his  troops,  and  partly  amongst  the  great  men 
at  Carthage ;  by  which  means  he  supported  his  inte* 
rests  with  these  two  powerful  bodies.     At  last,  he  was 
Hit  d«ith.  ^>^'^  I'l  ^  battle,  and  was  succeeded  by  his  son-iu-law 
Ajdmbal.     This  general  fully  answered  the  expecta- 
tiiioaof  hiacoiuitryiiiea>..gr«Rtly  enlarged  their  doiiii«^ 
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nions  in   Spain  ;  and  built  the  city  of  New  Carthage,  Cartbaf^e. 
now  Carthagena.     He  made  such  progress  in  his  con* '  '     v       ' 
quests  that  the  Romans  began  to  grow  jealous.     They 
did  not,  however,  choose  at  present  to  come  to  an  open 
rupture,  on   account  of  the  apprehensions  they  were 
under  of  an  invasion  from  the  Gauls.     They  judged 
it  most  proper,  therefore,  to  have  recourse  to  milder- 
methods  j  and  prevailed  upon  Asdrubal  to  conclude  a       j^. 
new    ti'eaty   with    them.      The  articles    of  it  were,  Aidmbars 

1.  That  the  Carthaginians  should  not  pass  the  Iberus. treaty  with 

2.  That  the  Saguntines,  a  colony  of  Zacynthians,  and^°^  ^^ 
a  city  situated  between  the  Iberus  and   that  part  of 
Spain  subject  to  the  Carthaginians,  as  well  as  the  other 
Greek  colonies  there,  should  enjoy  their  ancient  rights 

and  privileges.  iq. 

Asdrubal,  after  having  governed  the  Carthaginian  He  is  mar- 
dominions  in  Spain  for  eight  years,  was  treacherously  dered. 
murdered  by  a  Gaul,  whose  master  he  had  put  to  death; 
Three  years  before  this  happened,  he  had  written  to 
Carthage,  to  desire  that  young  Hannibal,  then  twenty^ 
two  years  of  age,  might  be  sent  to  him.     This  request 
was  complied  with,  notwithstanding  the  opposition  of 
Hanno:  and,  from  the  first  arrival  of  the  young  man 
in  the  camp,  he  became  the  darling  of  the  whole  army* 
The  great  resemblance  he  bore  to  Hamilcar  rendered 
him  extremely   agreeable   to  the   troops.     Every  ta- 
lent and  qualification  he  seemed  to  possess,  that  con- 
tribute towards  forming  a  great  man«     After  the  death 
of  Asdrubal,  he  was  saluted  general  by  the  army  with       ^^ 
the    highest  demonstration  of  joy.     He  immediately  Succeeded 
put  himself  in  motion  \  and  in  the  fi^st  campaign  con-  by  Hanai- 
quered  the  Olcades,  a  nation  seated  near  the  Iberus.  bBl*^l'<> 
The  next  year  he  subdued  the  Vaccai,  another  nation  ^™||^^^*** 
in  that   neighbourhood.     Soon   after,  the   Carpaetani,|Q  j^pi^Q. 
one   of  the  most  powerful  nations  in  Spain,  declared 
against  the  Carthaginians.     Their  army   consisted  of 
100,000  men,  with  ^hich  they  proposed  to  attack  Han- 
nibal on  bis  return  from  the  Vaccaei }  but  by  a  strata- 
gem they  were  utterly  defeated,  and  the  whole  nation 
obliged  to  submit. 

Nothing  now  remained  to  oppose   the   progress  of 
the   Carthaginian  arms  but  the   city   of    Saguntum. 
Hannibal,  however,  for  some  time,  did  not  think  pro- 
per to  come  to  a  rupture  with  the  Romans  by  attack- 
ing that  place.     At  last  he    found  means  to  embroil       ^^  • 
some  of  the  neighbouring  cantons,  especially  the  Tur-He  attacks 
detani,  or,  as  Appian  calls  them,  the  Torboleta^  withSagvatuoi. 
the  Sagontines,  and  thus  furnished  himself  with  a  pre- 
tence to  attack  their  city.     Upon  the  commencement 
of  the  siege,  the  Roman   senate  dispatched   two   am* 
bassadors  to  Hannibal,  with  orders  to  proceed  to  Car- 
thage, in  case  the  general  refused  to  give  them  satisfac^ 
tion.     They  were  scarcely  landed,  when  Hannibal,  who 
was    carrying   on  the  siege  of  Saguotuni  with   great 
vigour,  sent  them  word  that  he  had  something  else  to  ' 
do  than  to  give   audience   to  ambassadors^  *  At  last^ 
however,  he  admitted  them  :  and,  in  answer  to  their 
remonstrances,   told  them,   that   thd*  Saguntines   had 
drawn  their  misfortunes  upon  themselves,  by  commit* 
ting  hostilities  against  the  allies  of  Csirthage  ;  and  at 
the  same  time  desired  the -deputies,  if  they  had  any 
complaints  to  make  of  him,  to  carry  them  to- the  se- 
nate of  Carthage.     On   their  arrival  in  that  capita], 
they  demanded  that  Hannibal  might  be  delivered  up 
to  the  Romaaa.to.bevpuni8hed  according  to  his  deserts  | 
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Carthage,  and  this  oofc  being  complied  with,  war  was  immediately 
declared  between  the  two  nations. 

The  Saguntines  are  said  to  have  defended  them- 
selves for  eight  months  with  incredible  bi*avery.  At 
last,  howevery  the  city  was  taken,  and  the  inhabitants 
were  ti*eated  with  the  utmost  cruelty.  After  this  con- 
quest, Hannibal  put  his  African  troops  into  winter 
quarters  at  New  Carthage  }  but,  in  order  to  gain  their 
affection,  he  permitted  the  Spaniards  to  retire  to  their 
respective  homes. 
H(  sets  out  The  next  campaign,  having  taken  the  necessary 
fur  Italy,  measures  for  securing  Africa  and  Spain,  he  passed  the 
Iberns,  subdued  all  the  nations  betwixt  that  river  and 
the  Pyrenees,  appointed  Hanno  commander  of  all  the 
new  conquered  district,  and  immediately  began  his 
march  for  Italy.  Upon  mustering  his  forces,  after 
they  had  been  weakened  by  sieges,  desertion,  morta- 
lity, and  a  detachment  of  10,000  foot  and  1000  horse, 
left  with  Hanno  to  support  him  in  his  new  post,  he 
found  them  to  amount  to  50,000  foot  and  9000  horse, 
all  veteran  troops,  and  the  best  in  the  world.  As 
they  bad  left  their  heavy  baggage  with  Hanno,  and 
were  all  light-armed,  Hannibal  easily  crossed  the 
Pyrenees }  passed  by  Buscino,  a  frontier  town  of  the 
Gauls,  and  arrived  on  the  banks  of  the  Rhone  with- 
out opposition.  This  river  he  passed,  notwithstand- 
ing of  some  opposition  from  the  Gauls  j  and  was  for 
some  time  in  doubt  whether  he  should  advance  to 
engage  the  Bomans,  who,  under  Scipio,  were  bending 
their  march  that  way,  or  continue  his  march  for  Italy, 
But  to  the  latter  he  was  soon  determined  by  the  ar- 
rival of  Magilos,  prince  of  the  Boil,  who  brought  rich 
presents  with  him,  and  offered  to  conduct  the  Cartha- 
ginian army  over  the  Alps.  Nothing  could  have  hap- 
pened more  favourable  to  Hannibal's  affairs  than  the 
arrival  of  this  prince,  since  there  was  no  room  to  doubt 
the  sincerity  of  his  intentions.  For  the  Boii  bore  an 
implacable  enmity  to  the  Bomans,  and  had  even  come 
to  an  open  rupture  with  them,  upon  the  first  news  that 
Italy  was  threatened  with  an  invasion  from  the  Cartha- 
ginians. 

It  is  not  known   with   certainty   where   Hannibal 
began  to  ascend  the  Alps.     As  soon  as  he  began  bis 
march,  the  petty  kings  of  the  conntry  assembled  their 
forces  in  great  numbers  ;  and,  taking  possession  of  the 
eminences  over  which  the  Carthaginians  most  necessa- 
rily pass,  they  continued  harassing  them,  and  were  no 
sooner  driven  from  one  eminence  than  they  seized  on 
another,  disputing  every  foot  of  land  with  the  enemy, 
and  destroyed  great  numbers  of  them  by  the  advan- 
tage they  had   of  the  ground.     Hannibal,   however, 
having  found  means  to  possess  himself  of  an  advanta- 
geous post,  defeated  and  dispersed   the   enemy,  and 
800U  after  took  their  capital  city  }  where  he  found  the 
.  prisoners,  horses,  &c.  that  had  before  fallen  into  the 
hanils  of  the  enemy,  and  likewise  com   sufficient  to 
serve  the  army  for  three  days.     At  last,  after  a  most 
fatiguing  march  of  nine  days,  he  arrived  at  the  top  of 
the  mountains.     Here  he  encamped,  and  halted  two 
days,  to  give  his  wearied  troops  some  repose,  and  to 
wait  for  the  stragglers.     As  the  snow  had  lately  fallen 
in  great  plenty,  and  covered  the  ground,  this  sight  ter- 
rified the  Africans  and  Spaniards,  who  were  much  af- 
fected with  the  cold*     In  order,  therefore,  to  encourage 
them,  the  Carthaginian  |;eaeial  led  them  to  the  top  of 
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the  highest  rock  on  the  side  of  Italy,  and  thence  gave  Carthafe. 
them  a  view  of  the  large  and  fruitful  plains  of  Insu- 
bria,  acquainting  them  that  the  Gauls,  whose  country 
they  saw,  were  ready  to  join  them«  He  also  pointed 
out  to  them  the  place  whereabout  Borne  stood,  telling 
them,  that  by  climbing  the  Alps  they  had  scaled  the 
walls  of  that  rich  metropolis }  and,  having  thus  ani- 
mated bis  troops,  he  decamped,  and  began  to  descend 
the  mountains.  The  difficulties  they  met  with  ui  their 
descent  were  much  greater  than  those  that  had  occur- 
red while  they  ascended.  They  had  indeed  no  enemy 
to  contend  with,  except  some  scattered  parties  that 
came  to  steal  rather  than  to  fight  j  but  the  deep  snows, 
the  mountains  of  ice,  craggy  rocks,  and  frightful  pre- 
cipices, proved  more  terrible  than  any  enemy.  After 
they  had  for  some  days  marched  through  narrow,  steep, 
and  slippery  ways,  they  came  at  last  to  a  place  which 
neither  elephants,  horses,  nor  men  could  pass.  The 
way,  which  lay  between  two  precipices,  was  exceeding 
narrow  ^  and  the  declivity,  which  was  very  steep,  had 
become  more  dangerous  by  the  falling  away  of  the 
earth.  Here  the  guides  stopped  j  and  the  whole  army 
being  terrified,  Hannibal  proposed  at  first  to  march 
round  about,  and  attempt  some  other  way^  but  all 
places  round  him  being  covered  with  snow,  he  found 
himself  reduced  to  the  necessity  of  cutting  a  way  into 
the  rock  itself,  through  which  his  men,  horses,  and 
elephants,  might  descend.  This  work  was  accom- 
plished with  incredible  labour}  and  then  Hannibal, 
having  spent  nine  days  in  ascending,  and  six  in  de- 
scending the  Alps,  gained  at  length  Insobriaj  and, 
poiwlthstandlng  all  the  disasters  he  bad  met  with  by 
the  way,  entered  the  country  with  all  the  boldness  of  a 
conqueror* 

Hannibal,  on  his  entry  into  Insnhria,  reviewed  his 
army  j  when  he  found  that  of  the  50,000  foot,  with 
whom  he  set  out  from  New  Carthage  five  months  and 
15  days  before,  he  had  now  but  20,000,  and  that  his 
9000  horse  were  reduced  to  6poo.  His  first  care, 
after  he  entered  Italy,  was  to  refresh  his  troops }  who, 
after  so  long  a  march,  and  such  inexpressible  hardships, 
looked  like  as  many  skeletons  raised  from  the  dead,  or 
savages  bom  in  a  desert.  He  did  not,  however,  suffer 
them  to  languish  long  in  idleness  j  but,  joining  the  In« 
snbrians,  who  were  at  war  with  the  Taurinians,  laid 
siege  to  Taurinum,  the  only  city  in  the  conntry,  and  in 
three  days  time  became  master  of  it,  putting  all  who  '^*>'''>^ 
resisted  to  the  sword.  This  struck  the  neighbouring 
barbarians  with'  such  terror,  that  of  their  own  accord 
they  submitted  to  the  conqueror,  and  supplied  hb  army 
with  all  sorts  of  provisions. 

Scipio,  the  Boman  general,  in  the  mean  time,  who 
had  gone  in  quest  of  Hannibal  on  the  banks  of  the 
Bbone,  was  surprised  to  find  his  antagonist  had  crossed 
the  Alps,  and  entered  Italy.     He  therefore  returned 
with  the  utmost  expedition.     An  engagement  ensued 
near  the  river  Ticinus,  in  which  the  Bomans  were       " 
defeated.      The    immediate    consequence   was,    that^^  ^^ 
Scipio  repassed  that  river,  and  Hannibal  coatinned  bis  feated  near 
march  to  the  banks  of  the  Po.     Here  he  staid  twotheTicinnt. 
days,  before  he  could  cross  that  river  over  a  bridge  of 
boats.     He  then  sent  Mago  in  pursuit  of  the  enemy, 
who,  having  rallied  their  scattered  forces,  and  repassed 
the   Po,  were   encamped  at   Plaoentia*    Aflerwarda 
having  concluded  a  treaty  with  several  of  the  Gallic 
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CtftWge.  Oantenty  lie  joined  liis  brother  with  the  rest  of  the 
*  V  *  araiy,  aod  «g«iD  offered  battle  to  the  Romans  :  but  this 
Ihey  thought  proper  tp  decline  }  and  at  last  the  consul 
being  intimidated  by  the  desertion  of  a  body  of  Gads, 
abandoned  his  camp,  passed  the  Trebia,  and  posted  him« 
self  on  an  eminence  near  that  river.  Here  he  drew 
lines  round  his  camp,  and  waited  the  arrival  of  bis  col- 
Icaffue  with  the  forces  from  Sieily. 

Hannibal  being  apprised  of  the  consuPs  departure, 
sent  out  the  Numidian  hone  to  harass  him  on  his 
mafoh  J  himself  moving  with  the  main  body  to  sup- 
port them  in  case  of  need.  The  Numidians  arriving 
III  before  the  rear  of  the  Roman  army  had  quite  pas- 
They  are  sed  the  Trebia,  put  to  the  sword  or  made  prisoners 
again  dc-  nU  ||ie  stragglers  they  found  there*  Soon  after  Han« 
nibal  coming  np,  encamped  in  sight  of  the  Roman 
amy  on  the  opposite  bank.  Here  having  learned  the 
character  of  the  consul  Sempronins,  lately  arrived,  he 
soon  brought  him  to  an  engagement,  and  entirely  de- 
feated him.  Ten  thousand  of  the  enemy  retired  to 
Placeotia }  but  the  rest  were  either  killed  or  taken  pri- 
soners. The  Carthaginians  pursued  the  flying  Romans 
as  far  as  the  Trebia,  but  did  not  think  proper  to  repass 
that  river  on  account  of  the  excessive  cold. 

Hannibal,  after  this  action  upon  the  Trebia,  or- 
dered the  Numidians,  Celtiberians,  and  Lusitanians, 
to  make  incursions  into  the  Roman  territories,  where 
they  committed  great  devastations.  During  his  state 
of  inaction,  be  endeavoured  to  win  the  affections  of 
the  Gauls,  and  likewise  of  the  allies  of  the  Romans  j 
declaring  to  the  Gallic  and  Italian  prisoners,  that  he 
bad  no  intention  of  making  war  upon  them,  being  de- 
termined to  restore  them  to  their  liberty,  and  protect 
them  against  the  Romans  :  and  to  confirm  them  in  their 
good  opinion  of  him,  he  dismissed  them  all  without  ran- 
som. 
>i3  Next  year  having  crossed  the  Apennines,  and  pe- 

■t&cri  *de-  '^^'^^^^  "^^  Etruria,  Hannibal  received  intelligence 
featodnear^^^  the  new  consul  Flaminius  lay  encamped  with 
the  Jake  the  Roman  army  under  the  walls  of  Arctium.  Hav- 
Tbrtsyme-  ing  learned  the  true  character  of  this  general,  that 
he  was  of  a  haughty,  fierce,  and  rash  disposition, 
he  doubted  not  of  being  soon  able  to  bring  him  to  a 
battle.  To  inflame  the  impetuous  spirit  of  Fiamini- 
as,  the  Carthaginian  general  took  the  road  to  Rome, 
and,  leaving  the  Roman  army  behind  him,  destroyed  all 
the  country  through  which  he  passed  with  fire  and 
sword  }  and  as  that  part  of  Italy  abounded  with  all 
the  elegancies  as  well  as  necessaries  of  life,  the  Ro- 
mans and  their  allies  suffered  an  incredible  loss  on 
this  occasion.  The  rash  consul  was  inflamed  with 
the  otmost  rage  on  seeing  the  ravages  committed  by 
the  Carthaginians ;  and  therefore  immediately  ap- 
proached them  with  great  temerity,  as  if  certain  of 
victory.  Hannibal  in  the  mean  time  kept  on,  still 
advancing  towards  Rome,  having  Crotona  on  the 
left 'hand,  and  the  lake  Thrasymenus  on  the  right; 
and  at  last,  liaving  drawn  'Flaminius  into  an  ambus*. 
cade,  entirely  defeated  him.  The  general  himself, 
with  15,000  of  his  men,  fell  on  the  field  of  battle. 
A  great  number  was  likewise  .taken  prisoners;  and 
m  body  of  6000  men,  who  had  fled  to  a  town  in  Etru- 
ria, surrendered  to  Mabetbal  the  next  day.  Han- 
flthal  lost  only  1500  men  on  this  occasion,  most  of 
whom  were  Chmls ;  though   great  nunb^Vy   bath  of 
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his  soldiers  and  of  the  Romans,  died  of  their  wounds.  CarUbase. 
Being  soon  after  infomed  that  the  consul  Serviiius  had  ^      ^  «   t 
detached  a  body  of  4000,  or,  according  to  Appian,     ^  '4 
8ooo  horse  from  Ariminum,  to  reinforce  his  colleague  ^^^^^^^^^ 
in  Etruria,  Hannibal  sent  out  Maberbal,  with  all  the  cot  to 
cavalry,  and  some  of  the  infantry,   to  attack  him.^— pieces  or 
The  Roman  detachment  consisted  of  chosen  men,  and  ^c°* 
was  commanded  by  Centenius  a  patrician.     Maberbal 
had  the  good  fortune  to  meet  with  him,  and  after  a  short 
dispute  entirely  defeated  him.     Two  thousand  of  the 
Romans  were  laid  dead  on  the  spot ;  the  rest,  retiring 
to  a  neighbouring  eminence,  were  surrounded  by  Ma- 
herbal^s  forces,  and  obliged  next  day  to  surrender  at 
discretion ;  and  this  disaster,  happening  within  a  few 
days  after  the  defeat  at  the  lake  Thrasymenus,  almost 
gave  the  finishing  stroke  to  the  Roman  affairs. 

The  Carthaginian  army  was  now  so  much  troubled 
with  a  scorbutic  disorder,  owing  to  the  unwholesome 
encampments  they  had  been  obliged  to  make,  and 
the  morasses  they  had  passed  through,  that  Hannibal 
found  it  absolutely  necessary  to  repose  them  for  some 
time  in  the  territory  of  Adria,  a  most  pleasant  and 
fertile  country.  In  bis  various  engagements  with  the 
Romans  he  bad  taken  a  great  number  of  their  arms,, 
with  which  he  now  armed  his  men  after  the  Roman 
manner.  Being  now  likewise  master  of  that  part  of 
the  country  bordering  on  the  sea,  he  found  means  to 
send  an  express  to  darthage  with  the  news  of  the  glo- 
rious progress  of  his  arms.  The  citizens  received 
this  news  with  the.  most  joyful  acclamations,  at  the 
same  time  coming  to  a  resolution  to  reinforce  their 
armies  both  in  Italy  and  Spain,  with  a  proper  number  of 
troops. 

The  Romans  being  now  in  the  utmost  constema- Fabint 
tion,  named  a  dictator,  as  was  their  custom  in  times  Maziaiiif 
of  great  danger.  The  person  they  chose  to  this  of-"^°>^  ^^' 
fice  was  Fabius  Maximos,  surnamed  Vemtscosus;  a^ 
man  as  cool  and  cautious  as  Sempronius  and  Flaminius 
were  warm  and  impetuous.  He  set  out  with  a  design 
not  to  engage  Hannibal,  but  only  to  watch  his  motions 
and  cut  off  bis  provisions,  which  he  knew  was  the  most 
proper  way  to  destroy  him  in  a  country  so  far  from 
his  own.  Accordingly  he  followed  him  through  Um- 
bria  and  Ficenum,  into  the  territory  of  Adria,  and 
then  through  the  territories  of  the  Marucini  and  Fren- 
tani  into  Apulia.  'When  the  enemy  marched  he  fol- 
lowed them :  when  they  encamped,  he  did  the  .same ; 
but  for  the  most  part  on  eminences,  and  at  some  dis* 
tance  from  their  camp,  watching  all  their  motions,  cut- 
ting off  their  stragglers,  and  keeping  them  in  a  con- 
tinual alarm.  This  cautious  method  of  proceeding 
greatly  distressed  the  Carthaginians,  but  at  the  same 
time  raised  discontents  in  his  own  army.  But  neither 
these  discontents,  nor  the  ravsges  committed  >  by  Han- 
nibal, could  prevail  upon  Fabius  to  alter  his  measures. 
The  former,  therefore,  entered  Campania,  one  of  the 
finest  countries  of  Italy,  The  ravages  he  committed 
there  raised  such  complaints  in  the  Roman  army,  that 
the  dictator,  for  fear  of  irritating  his  soldiers,  was 
obliged  to  pretend  a  desire  of  coming  to  ^n  engage- 
ment. Accordingly  he  followed  Hannibal  with  more 
expedition  than  usual ;  but  at  the  same  time  avoided, 
under  various  pretences,  an  engagement,  with  more 
care  than  the  enemy  sought  it.  Hannibal,  finding  be 
could  not  by  any  meaas  bring  the  dictator  to  a  battle, 
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resolved  to  qoit  GampenMy  which  he  fband  aboand- 
iDg  more  with  irait  and  wine  than  corn,  and  to  re- 
tarn  to  Samniuni'  through  the  paes  called ,  Eribanos, 
Fahiut'  ooneludiog  from  his  march  that  this  was  his 
design,  got  there  before  him,  and  encamped  00  Mount 
Callicala,  which  commanded  the  pass,  after  hsTjag 
placed  several  bodies  in  all  the  avenues  leading  to  it. 

Hannibal  was  for  some  time  at  a  kss  what  to  do  ; 
hot  at  last  contrived  the  following  stratagem,  which 
Fabins  could  not  foresee  nor  guard  against.  Being 
encamped  at  the  foot  of  Mount  Callicula,  he  ordered 
Aadmbal  to  pick  out  of  the  cattle  taken  in  the  oona- 
trj  2000  of  the  strongest  and  nimblest  oxen,  to  tie 
faggots  to  their  horns,  and  to  have  them  and  the 
herdsmen  ready  without  the  camp*  After  supper, 
when  all  was  quiet,  the  cattle  were  brought -in  good 
order  to  the  hill,  where  Fabios  had  placed  some  Ro- 
man parties  in  antbosh  to  stop  up  the  pass*  Upon  a 
signal  given,  the  faggots  on  the  horns  of  the  oxen 
were  set  on  fire$  and  the  herdsmen,  supported  by 
some  battalions  armed  with  small  javelins,  drove  them 
on  quietly.  The  Romans,  seeing  the  ligbt  of  the 
fires,  imagined  that  the  Carthaginians  were  marching 
by  torch  light.  However,  Fabius  kept  close  in  his 
camp,  dependiflg  on  the  troopa  he  had  placed  in  am- 
buscade ;  but  when  the  oxen,  feeling  the  (ire  on  their 
heads,  began  to  run  up  and  down  the  hills,  the  Ro- 
mans in  ambush  thinking  themselves  surrounded  on  all 
sides,  and  climbing  the  ways  where  they  saw  least 
light,  returned  to  their  camp,  leaving  the  pass  open  to 
Hannibal.  Fabins,  though  rallied  by  his  soldiers  for 
being  thus  overreached  by  the  Carthaginian,  still  con- 
tinued to  pursue  the  same  plan,  marched  directly  after 
Hannibal,  and  encamped  on  some  eminences  near  him« 

Soon  after  this,  the  dictator  was  recalled  to  Rome  ^ 
and  as  Hannibal,  notwithstanding  the  terrible  ravages 
he  bad  committed,  had  all  along  spared  the  lands  of 
Fabius,  the  latter  was  suspected  of  holding  a  secret  cor- 
respondence with  the  enemy*  In  his  absence,  Minur 
clns,  the  general  of  the  horse,  gained  some  advantages, 
which  greatly  tended  to  increase  the  discontent  with 
the  dictator,  insomuch  that  before  his  return  Minu- 
cius  was  put  upon  an  equal  footing  with  himself.  The' 
general  of  the  horse  proposed  that  each  should  com- 
mand his  day  )  but  the  dictator  chose  rather  to  divide 
the  army,  hoping  by  that  means  to  save  at  least  a  part 
of  it.  Hannibal  soon  found  means  to  draw  Minucius 
to  an  engagement,  and  by  his  masterly  skill  in  laying 
ambushes,  the  Roman  general  was  surrounded  on  every 
side,  and  would  have  been  out  oflf  with  all  his  troops, 
had  not  Fabios  hastened  to  bis  assistance,  and  relieved 
him.  Then  the  two  armies  uniting,  advanced  in  good 
order  to  renew  the  fight ;  but  Hannibal,  not  caring 
to  venture  a  second  action,  sounded  a  retreat,  and  re- 
tired to  his  camp;  and  Minucius,  being  ashamed  of 
his  rashness,  resigned  the  command  of  the  army  to 
Fabius. 

The  year  following  the  Romans  augmented  their 
•  army  to  87,000  men,  horse  and  foot,  under  the  com- 
mand of  JEmilius  Paulus  and  Terentius  Varro,  the 
consuls  for  the  year ;  and  Hannibal  being  reduced  to 
the  greatest  straits  for  want  of  provisions,  resolved  to 
leave  Samniom,  and  penetrate  into  the  heart  of  Apulia. 
Accordingly  he  decamped  in  the  night ;  and  by  leav- 
ing fires  buraiog,  and  tents  standing  in  bis  campf  made 
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the  Romans  believe  for  fome  time  lfait4it<ietrMt  mtm  Caithsie* 
only  feigned.    When  the  Uruth  w«a  disooveicdy «£ai* '    i»      > 
lius  was  against  pursuing  him }  hmt  ia  this  he  was  ae- 
conded  by  few  besides  Servilios,  one  of  the  oaniuls  of 
the  preceding  year;  Terentius  and  all  the  other  officers 
being  obstinately  bent  on  pursuing  the  eaemy*    They* 
accordingly  overtook  them  at  Cannse^  till  this  tiaie  an 
obscure •  village  in  Apulia**     A  battle  ensued  at  this*  See  Cm- 
place,  as  memorable  as  any  mentioned  in  hiatonr ;  iu**^* 
which  the  Romans,  though  almost  double  ia  number  to 
the  Carthaginians,  were  put  to  flight  with  most  tocriye 
slaughter ;  at  least  45,000  of  them  being  left  dead  on 
the  field  of  battle,  and  10,000  taken  prisoner*  in  the 
action  or  pursuit.    The  night  was  spent  in  Hannihal^s 
camp  in  feasting  and  rejoicings,  and  next  day  in  strip- 
ping the  dead  bodies  of  the  unhappy  Remans ;  after 
which  the  victorious  general  invested  their  two  camps, 
where  he  found  4000  mea*  ,, 

The  immediate  consequences  of  this  victory,  as  Han-Coaieqaen. 
nibal  had  foreseen,  was  a  disposition  of  that  part  ofcesoftbis 
Italy  called  the  Old  Province,  Magna  Grecia,  Taren- '^«^'''7. 
tum,  and  part  of  the  territory  of  Capua,  to  submit  to 
him*    The  neighbouring  provinces  likewise' discovered 
an  inclhaation  to  shake  off  the  Roman  yoke,  but  want- 
ed first  to  see  whether  Hannibal  was  able  to  protect 
them*     His  first  march  was  into  Samnium,  being  in- 
formed that  the  Hirpini  and  other  neighbouring  na- 
tions were  disposed  to  enter  into  ao  alliance  with  the 
Carthaginians.  He  advanced  to  Compsa,  which  opened 
its  gates  to  him*    In  this  place  he  left  his  heavy  bag- 
gage, as  well  as  the  immense   plunder  he   had  ac- 
quired*    After  which  he  ordered  his  brother  Mago, 
with  a  body  of  troops  destined  for  that  purpose,  to  pos- 
sess himself  of  all  the  fortresses  in  Campania,  the  most 
delicious  province*  of  Italy.    The  humanity  Hannibal 
had  all  along  shown  the  Italian  prisoners,  as  well  as 
the  fame  of  the  complete  victory  ne  had  lately  obtain- 
ed, wrought  so  powerfully  upon  the  Lueani,  Bruttii, 
and  Apulians,  that  they  expressed  an  eager  desire  of 
being  .taken  under  his  protection*    Nay,  even  the 
Campanians  themselves,  a  nation  more  obliged  to  the    . 
Romans  than  any  in  Italy,  except  the  Latins,  disco- 
vered an  inclination  to  abandon  their  natural  friends* 
Of  this  the  Carthaginian  general  receiving  intelligence,  Capua  rab- 
he  beat  his  march  towards  Capua,  not  doubting  but  mtu  to 
that,  by  means  of  the  popular  faction  there,  he  should  Haoaibal* 
easily  make  himself  master  of  it ;  which  accordingly 
happened.      Soon  after  this  place  had  made  its  sub- 
mission, many  cities  of  the  Bruttii  opened  their  gates 
to  Hannibal,  who  ordered  his  brother  Mago  to  take 
possession  of  them*      Mago  was  then   dispatched  to 
Carthage,  with  the  important  news  of  the  victory  at 
Cannae,   and   the  consequences  attending  it.      Upon 
his  arrival  there,  he  acquainted  the  senate,  that  Hanni- 
bal had  defeated  six  Roman  generals,  four  of  whom  ]ifago*i  ac- 
were  consuls,  one  dictator,  and  the  other  general  of  count  of 
horse  to  the  dictator :  that  he  bad  engaged  six  con-  Hannibal** 
solar  armies,  killed  two  consuls,  wouuded  one,  aad*^^*^*** 
driven  another  out  of  the  field,  with  scares  50  men  to 
attend  him :  that  he  had  routed  the  general  of  the 
horse,  who  was  of  equal  power  with  the  consols  ^  and 
that  the  dictator  was  esteemed  the  only  general  fit  to 
command  an  army,   merely  because  he  had  not  the 
courage  to  engage  him  }  and  as  a  demonstrative  proof 
of  what  he  advanced,  he  produced,  according  to  sooie 
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CMtliagv.  MtiiMty  ttree  baihelt  ud  m  half  of  goM  ringSy  taken 
fipta  kmghts  and  teaattft  who  had  been  killed  in  the 
Yariooe  engageneaia. 
T^^,^^f>^  Hithorlo  we  have  seen  Hannibal  snrprisinglj  victo* 
•tpeffier  to  riotts  9  and,  indeed,  if  we  eoneider  what  he  had  already 
every  ofther^gg^^  w«  •hall  find  his  exploite  toperior  to  thoae  of 
meltloacd  '^^  Other  general,  either  ancient  or  modem.  Other 
it  hittofy.  eoainMnderi  have  been  celebrated  for  victories  gained 
over  barbaroQs  and  oncivilized  nations.  Alexander 
the  Great  invaded  and  overran  the  empire  of  Persia  $ 
hot  that  kingdom  was  then  sank  in  sloth  and  effemi- 
nacy, eo  as  to  be  an  easy  conquest:  but  had  that 
great  commander  turned  his  arms  against  the  western 
nations,  who  were  of  a  more  martial  disposition,  it  is 
more  than  probable  he  had  not  conquered  so  easily. 
Hannibal,  on  the  other  band,  lived  at  a  time  when 
the  Romans  were  not  only  the  most  powerful,  but  the 
most  warlike  nation  in  the  whole  world.  That  nation 
be  attacked  with  an  army  of  only  26,000  men,  with- 
out resources  either  for  recruits,  money,  or  provi- 
aione,  except  what  he  could  procure  in  the  enemy's 
<^nntry.  With  these  he  had  for  three  years  resisted 
the  Roman  armies ;  which  had  been  hitherto  invinci- 
ble by  all  other  nations.  Their  armies  had  been  com- 
manded by  generals  of  different  tempers,  dispositions, 
and  abilities :  the  losses  they  sustained  are  by  the 
Boman  writers  imputed  to  the  faults  of  the  generals 
themselves ;  but  experience  had  abundantly  shown, 
that  these  commanders,  with  all  their  faults,  were  able 
to  conquer  the  most  warlike  nations,  when  command- 
ed by  another  than  Hannibal.  In  the  battles  fought 
Vrith  the  Romans  he  had  destroyed  200,000  of  their 
men,  and  taken  50,000  prisoners  j  yet  from  the  time 
of  the  battle  of  Cannse,  the  affairs  of  this  great  man 
totally  declined.  The  reason  of  this  is,  by  the  Roman 
tJuTdeckae  historians,  said  to  be,  that  when  he  put  his  army  into 
ofks  af.  winter  quarters  in  Capua,  he  so  enervated  himself  and 
his  army  by  debaucheries  in  that  place,  that  be  be- 
came no  longer  capable  of  coping  with  the  Roman 
forces.  But  this  seems  by  no  means  to  have  been  the 
csase }  for  the  Roman  historians  themselves  own,  that, 
after  the  battle  of  Cannae,  he  gave  their  armies  many 
and  terrible  defeats,  and  took  a  great  number  of  towns 
in  their  sight. 

The  true  reason  of  that  reverse  of  fortune  which 
Hannibal  now  experienoed,  was  his  not  having  suf- 
ficient resources  for  recruiting  his  .army.  On  the  first 
news,  indeed,  of  his  success  at  Carthage,  a  body  of 
4000  Nomidian  cavalry,  40  elephants,  and  loco  talents 
of  eilver,  were  granted  by  the  senate.  A  large  de- 
tachment of  Spanish  forces  was  also  appointed  to  fol- 
low them  J  and  that  these  las^  might  be  ready  in  due 
time,  Mago  set  out  immediately  for  Spain  to  raise 
20,000  foot  and  4000  horse  there.  Had  this  ample 
supply  been  sent  wjtb  proper  expedition,  it  is  by  no 
means  probable  that  the  Romans  would  have  bad  any 
ooeaeion  to  reflect  upon  Hannibal's  conduct  at  Capua. 
That  general  would  undoubtedly  have  obliged  the 
haoghty  republic  to  submit  to  the  superior  force  of  his 
arms  the  next  campaign.  But,  notwithstanding  the 
iofloenee  of  the  Barcinian  faction  at  Carthage,  Hanno 
and  bis  adherents  found  means  net  only  to  retard  the 
march  of  the  supplies  intended,  but  even  to  diminish 
their  nomber.  Mago,  through  the  artifices  of  that 
infatoaud  party,  conid  obtain  an  order  for  only 
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12,000  foot  and  2500  horse  i  and  even  with  this  incon-  Cartliage^ 
siderable  body  of  troops  he  was  sent  into  Spain.  Han-  *  \  ^ 
nibai  being  thus  deserted  by  his  country,  found  him- 
self ofaiiged  to  act  on  the  defensive  j  his  'army  amoont- 
ing  to  no  more  now  than  26,000  foot  and  9000  horse. 
But  thongfa  obliged  to  act  in  thia  manner,  he  was 
only  hindered  from  conquering ;  the  utmost  eflhrts  of 
the  whole  Boman  power  not  being  able  to  drive  this 
small  army  out  of  Italy  for  more  than  14  ytmn.  114 

The  Romans,  though  greatly  reduced,  were  notM^sai^ 
yet  ezbansted.  They  were  able  still  to  send  two  <>n"-^''*«  ^^ 
solar  armies  into  the  field,  fully  recruited  and  in  good  Iq]^^^,^ 
order ;  and  as  neither  the  Gaols  nor  Italians  were  na- 
tural allies  of  the  Cartbai;iniaos,  they  did  not  fail  to 
abandon  them  on  the  first  reverse  of  fortune.  After 
the  Romans  had  recovered  from  the  consternation  in- 
to which  they  were  thrown  by  the  defeat  at  Cannse, 
they  chose  a  dictator,  and  recalled  Marcellus,'  the  con- 
queror of  Syracuse,  from  Sicily.  All  the  young  Ro- 
mans, above  17  years  of  age,  of  what  rank  soever, 
were  obliged  to  enlist  themselves ;  as  were  also  those 
who  bad  already  served  their  legal  time.  By  this  means 
four  Icffions  and  10,000  hone  were  soon  raised  in  the 
city.  The  allies  of  Rome,  the  colonies,  and  the  mu- 
nicipia,  furnished  their  contingents  as  usual.  To  these 
were  added  8000  of  the  youngest  and  strongest  slaves 
'in  the  city.  The  republic  purchased  them  of  their 
roasters,  but  did  not  oblige  tbem  to  serve  without  their 
own  consent,  which  they  gave,  by  answering  F0/9, 
**  I  am  willing  ;^'  whence  they  wei*e  called  vohnes^  to 
distinguish  them  from  the  other  troops.  As  the  Ro- 
mans, after  the  loss  of  so  many  battles,  had  no  swords, 
darts,  or  bucklers,  left  in  their  magazines,  the  voionet 
were  supplied  with  the  arms  which  bad  been  formerly 
taken  from  the  enemy,  and  hung  up  in  the  public 
temples  and  porticoes.  The  finances  of  Rome  were 
no  less  exhausted :  but  this  defect  was  supplied  by  the 
liberality  of  her  citizens.  The  senators  shewing  the 
example,  were  followed  first  by  the  knights,  and  after- 
w^s  by  all  the  tribes ;  who  stripping  themselves  of^ 
all  the  gold  they  had,  brought  it  to  the  public  trea- 
sury. The  senators  only  reserved  their  rings,  and  the 
hulUe  about  their  children's  necks.  As  for  the  silver 
coin,  it  was  now,  for  the  first  time,  alloyed  vnth  cop- 
per, and  increased  in  its  value.  Thus  the  finances 
were  put  into  a  good  condition,  and  a  competent  army 
raised. 

'  This  was  plainly  the  last  effort  the  Romans  could 
make  \  and  could  Hannibal  have  procured  a  sufficient 
supply  of  men  and  money  to  enable  him  to  cope  with 
this  army,  and  to  break  it  as  be  bad  done  the  others 
before,  there  could  have  been  no  more  resistance  made 
on  their  part.  He  began,  however,  to  be  in  want  of 
money  \  and,  to  procure  it,  gave  the  Roman  prisoners 
leave  to  redeem  themselves.  These  unhappy  men 
agreed  to  send  ten  of  their  body  to  Rome  to  negotiate 
their  redemption  \  and  Hannibal  requii-ed  no  other  se- 
curity For  their  return  but  their  oath.  Carthalo  was  '*5 
sent  at  the  head  of  them  to  make  proposuls  of  peace  \^^  (j^at  oT 
but  upon  the  first  news  of  his  arrival,  the  dictator  eent  peace, 
a  lictor  to  him,  commanding  him  immediately  to  de- 
.  part  the  Roman  territory ;  and  it  was  resolved  not  to 
redeem  the  captives.  Upon  this  Hanotbal  sent  the 
most  considerable  of  them  to  Carthage ;  and  of  the  rest 
he  made  gladiatov«|  obliging  them  to  fight  with  "one 
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Ciurthage.  anotIier»  even  reUtioos  with  relaiiMis,  for  the  •oUr- 
^— "V— — '  taiQxntnt  of  tbc  troops. 

A  d^hol  ^^^  ^^^^  ^^^^  Cneius  and  Publius  Sclpio  bad  car- 
defeated  by^'^^  ^^  ^^  ^^^  ''^  Spaia  with  great  success  against 
the  Ro-  the  Carthaginians.  Asdrubal  had  been  ordered  to  en* 
ter  Italy  with  his  army  to  assist  Hannibal  y  but  being 
defeated  by  the  Bomans,  was  prevented.  The  dicta- 
tor and  senate  of  Rome^  encouraged  by  this  news^ 
carried  on  the  preparations  for  the .  next  campaign 
with  the  greatest  vigour,  whilst  Hannibal  remained  in- 
active at  CapiiSi.  This  inaction,  however,  seems  to 
have  proceeded  from  bis  expectation  of  snccoors  from 
Africa,  which  never  came,  and  which  delay  occasioned 
his  ruin.  The  Roman  dictator  now  released  from 
prison  all  criminals,  and  persons  confined  for  debt, 
who  were  willing  to  enlist  themselves.  Of  these  he 
formed  a  body  of  6000  foot,  armed  with  tbe  broad- 
swords and  bucklers  formerly  taken  from  tbe  Gauls. 
Then  the  Roman  army,  to  the  number  of  about  25,000 
roeu^,  marched  out  of  the  city  under  the  command  of 
the  dictator ;  while  Marcellus  kept  the  remains  of 
Yarrows  army,  amounting  to  about  15,000  n^en,  at 
Casilinum,  in  readiness  to  march  whenever  there  should 
be  occasion* 

Thus  the  Roman  forces  were  still  superior  to  those 

of  Hannibal  ^  and  as  they  now  saw  the  necessity  of 

following  the  example  of  Fabius  Maximns,  no  engage- 

127       ment  of  any  consequence  happened  the  first  year  after 

Marceilnt  the  battle  of  Cannae.     Hannibal  made  a  fruitless  at- 

xaint  ail     tempt  upon  Nola,  expecting  it  would  be  delivered  up 

adrantaxe  ^^  ^^^  .  y^^^  ^j^j^  ^^  prevented  by  Marcellus,  who  had 

nibal.      "  entered  that  city,  and  sallying  unexpectedly  from  three 
gates  upon  tbe  Carthaginians,  obliged  them  to  retire 
in  great  confusion,  with  the  loss  of  5000  men.     Thia 
was  the  first  advantage  that  had  been  gained  by  the 
Romans  where  Hannibal   had  commanded  in  person^ 
and  raised  the  spirits  of  the  former  not  a  little.     They 
were,  however,  greatly  dejected,  on  hearing  that  the 
consul  Posthnmius  Albinus,  with  his  whole  army,  had 
been  cut  off  by  the  Boii,  as  he  was  crossing  a  forest. 
Upon  this  it  was  resolved  to  draw  all  the  Roman  for- 
ces out  of  Gaul  and  other  countries,  and  turn  them 
against  Hannibal }  so  that  the  Carthaginian  stood  daily 
,2S       more  and  more  in  need  of  those  supplies,  which  yet 
Hannibal    never  arrived  from  Carthage.     He  reduced,  however, 
ukA  teve-  the  cities  of  Nuceria,  Casilinum,  Fetelia,  Consentia, 
val  citlei.    Crotona,  Locri,  and  several  others  in  Great  Greece^ 
before  the  Romans  gained  any  advantage  over  him,  ex* 
cept  that  before  Nola,  already  mentioned.    The  Cam* 
panians,  who  had  espoused  the  Carthaginian  interest, 
"raised  an  army  of  14,000  of  their  own  nation  in  fa- 
vour of  Hannibal,  and  pot  one  Marius  Alsios  at  the 
head  of  it ;  but  he  was  surprised  by  the  consul  Sea>- 
pronius,  who  defeated  and   killed  biro,  with  3000  of 
his  men*    It  was  now  found  that  Hannibal  had  con- 
cluded a  treaty  of  alliance,  offensive  and  defensive,  with 
Philip  king  of  Macedon :  but,  to  prevent  any  disturb* 
lap       aoce  from  that  quarter,  a  Roman  army  was  sent  to 
lie  U  de-    Macedon*     Soon  after  this  Marcellus  defeated  Han* 
ftated  by    qJ^^i^i  ^  ^  pitched  battle,  having  armed  his  men  with 
MarccHiH.  |^^^  pikes  used  generall/  at  sea^  and  dilefly  in  board* 
ing  of  ships }  by  which  means  the  Cartliaginians  were 
pierced  through,   while  they  were  totally  unable  to 
hurt  their  adversaries  with  the  short  javelins  they  car* 
xiiplt    MiMxeilua  pnrsoed  them  dose  5  and  befm  timj 
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get  to  their  camp,  killed  5000,   and  took  60a  pri-  Caithege. 
soners}  losing  himself  about  1000  men,  who  were  trod  *  '    w     ■' 
down  by  the  Numidian  horse,  commanded  by  Han-       }^?! 
nibal  in  person.     After  this  defeat  the  Carthaginiaa  ^^  ^  ^ 
general  found  himself  deserted  by  1200  of  bis  besi:  party  of 
horse,  partly  Spaniards,  and  partly  Numidians,  whokdne. 
had  crossed  the  Alps  with  him.     This  touched  him  so 
sensibly,    that  be  left  Campania,    and    retired  ialo 
Apulia. 

The  Romans  still  continued  to  iocreaae  their  forces  ; 
and  Hannibal,  not  having  the  same  reeoarcea,  found  k 
impossible  to  act  against  so  many  armies  at  once.    Fa* 
bios  Maximus  advanced  into  Campania,  whither  Han- 
nibal was  obliged  to  return,  in  order  to  save  Capua* 
lie  ordered  Hanno,  however,  at  the  bead  of  17,000 
foot  and  1 700  borse,  to  seize  Beneveotom  ;  but  he 
was  utterly  defeated,  scarce  2000  of  his  men  being  left      ^  , 
alive.     Hannibal  himself,  in  the  mean  time,  advanced  He  is  aj^in 
to  Nola,  whf*re  he  was  again  defeated  by  Marcellus.  defeated. 
He  new  besran  to  lose  ground  :  the  Romans  retook  *°^  hegiut 
Casilinum,  Accua  in   Apulia,  Arpi,  and  "Sternum }  |l^^^^ 
but  the  city  of  Tarentum  was  delivered  up  to  him  by  ^^^^ 
its  inhabitants.     Tbe  Romans   then  entered  Camp^ 
nia,  and  ravaged  the  whole  country,  threatening  Ca* 
pua  with  a  siege.     The  inhabitants  immediately  ac* 
quainted  Hannibal  with  their  danger  j  but  be  was  so 
intent  open  reducing  the  citadel  of  Tarentnm,  that  he 
could  not  be  prevailed  upon  to  come  to  their  assistance. 
In  the  mean  time  Hanno  was  again  utterly  defeated 
by  Fulvios,  his  camp  taken,  and  he  himself  forced  to 
fly  into  Brottiom,  with  a  small  body  of  horse.     The 
consuls  then  advanced  with  a  design  to  besiege  Capua 
in  form.     But,  in  their  wav,  Sempronios  Gracchus,  » 
man  of  great  bravery,  and  an  excellent  general,  was 
betrayed  by  a  Lucanian  and  killed,  which  proved  a 
very  great  detriment  to  the  republic     Capoa,  l>o^^GapMbew 
ever,  was  soon  after  invested  on  all  sides  j  and  the  be^neged  by 
sieged  once  more  sent  to  Hannibal,  who  now  came  to  the  Re* 
their  assistance  with  his  horse,  his  light-armed  infantry,  lo^** 
and  33  elephants.     He  found  means  to  inform  the      ,^. 
besieged  of  tbe  time  he  designed  to  attack  tbe  Romans,.shiimbal 
ordering  them  to  make  a  vigorous  sally  at  the  same  in  vain 
time.     The  Roman  generals,  Appius  and   FoJ'»««H  J^*""PV^^* 
upon  the  first  news  of  the  enemy *s  approach,  divided '^^^^ 
their  troops.     Appins  taking  upon  him  to  make  head 
against  the  garrison,  and  Fulvius  to  defend  the  in- 
trenchments  against  Hanaibal.     The  former  found  no 
difficulty  in  repulsing  the  garrison,  and  would  have 
entered  the  city  with  them,  bad  he  not  been  wounded 
at  the  very 'gate,  which  prevented  him  from  pursuing 
his  design.     Fulvius  found  it  more  difficult  to  with* 
stand  Hannibal,  whose  troops  behaved  themselves  with 
extraordinary  resolution.     A  body  of  Spaniards  and 
Noroidians  had  even  tbe  boldness  to  pass  tbe  ditcb» 
and,  in  sptte  of  all  opposition,  climbing  the  ramparts, 
penetrated  into  the  Roman, camp:  but,  not  being  pro* 
perly  seconded  by  tbe  rest,  they  were  all  to  a  man  eat 
in  pieces.     The  Carthaginian  general  was  so  disbeart* 
ened  at  this,  especially  after  the  garrison  was  repQlsed,^ 
that  he  sounded  a  retreat,  which  was  made  in  good 
order.    His  next  attempt  for  the  relief  of  Capna  waa      ^^ 
to  march   to  Rome,  where  be  hoped  his  approacbHenai«h- 
wottld  strike  so  much  terror,  that  the  armies  would  beettoRmae. 
oalled  from  before  Capua  *,  and  that  the  Capnans  migkl 
not  be  iisheacteoed  by  Us  saddea  depiatovei  he  found 
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Cbttingie.  flwans  to  acquaint  tfiem  with  his  design.     The  news  of 
'       \t        hn  approach  caused  great  consternation   in   the   nac- 
tropoKs.^   Some  of  the  senators  were  for  calling  all  the 
mrmies  in  Italy  into  the  neighbonrbood  of  Rome,  as 
thinking  nothing  less  was  able  to  resist  the  terrible  Car- 
thaginian.    Bat  Fabios  told  them  that  Hannibal's  de- 
sign was  not  to  take  Rome,  hot  relieve  Capaa ;  npon 
which  FnWius  was  recalled  to  Rome  with  15,000  n>ot 
135       and  1000  horse ;  and  this  obliged  Hannibal  again  to 
Hesar-      retire.     He  then  returned  before  Capua  so  suddenly 
J™^^™   that  he  surprised  Appins  in  his  camp,  drove  him  out 
p^g^  of  it  with  the  loss  of  a  great  number  of' men,  and  oblig- 

ed him  to  intrench  himself  on  some  eminences,  where 
J 35       be  expected  to  be  soon  joined  by  his  colleague  Fulvins, 
Capaa  tab-  As  Hannibal|  however,  now  expected  to  have  all  the 
niu  to  Uie  Bomao  forces  upon  him,  he  could  do  nothing  more  for 
*"*■"■"■•     the  relief  of  Capua  j  which  was  of  consequence  obliged 

,3^       to  submit  to  the  Romans. 
Ccateaios       A  little  before  the  surrender  of  Capua,  Hannibal 
^•■"J*  *•"  came  up  with  a  Roman  army  commanded  by  one  M. 
^1^*^ ,  Centenius  Penula,  who  had  signalized  himself  on  many 
'  occasions  as  a  centurion*     This  rash  man,  being  intra* 
duced  to  the  senate,  had  the  assurance  to  tell  them, 
that  if  they  would  trust  him  with  a  body  of  only  5000 
men,  be  would  give  a  good  account  of  Hannibal.  They 
gave  him  8ooo,  and  his  army  was  soon  increased  to 
double  that  number.     He  engaged  the  Carthaginians 
on  Hannibal's  first  offering  him  battle ;  hot,  after  an 
engagement  of  two  hours,  was  defeated,  himself  and 
i^g       all  hb  men  being  slain   except  about    xooo.      Soon 
ai  abo  the  after,  having  found  means  to  draw  the  praetor  Cneius 
Pf"*«* '■*•  Fulvius  into  an  ambuscade,  Hannibal  cut   in   pieces 
*™'~  almost  his  whole   army,   consisting  of  18,000  men. 

In  the  mean  time  Marcellus  was  making  great  pro- 
gress in  Samnium.  The  citj  of  Salapia  was  betray- 
ed to  him  ;  but  he  took  other  two  by  assault.  In  the 
last  of  these  he  found  3000  Carthaginians,  whom  he 
put  to  the  sword ;  and  carried  off  240,000  bushels  of 
wheat,  and  1x0,000  of  barley.  This,  however,  was  by 
DO  means  a  compensation  for  the  defeat  which  Han- 
nibal soon  after  gave  the  proconsul  Fulvins  Centuma- 
lot,  whom  he  surprised  and  cut  off,  with  13,000  of  his 
men. 

After  this  defeat  the  great  Marcellus  advanced  with 
bis  army  to  oppose  Hannibal.     Various  engagements 
happened  without  any  thing  decisive.     In  one  of  them 
the  Romans  are  said  to  have  been  defeated,  and  in 
another  Hannibal  j  but  notwithstanding  these,  it  was 
neither  in  the  power  of  Marcellus,  nor  any  other  Ro- 
man general,  totally  to  defeat  or  disperse  the  army  com- 
Ifarcellas   manded  by  Hannibal  in  perf^on.     Nay,  in  the  eleventh 
drawn  into  year  of  the  war,  Hannibal  found  means  to  decoy  into 
.._^    ^^  ambuscade  and  cot  off  the  great  Marcellus  himself  ^ 
the  consequence  of  which  was,  that  the  Romans  were 
obliged  to  raise  the  siege  of  Locri,  with  the  loss  of  all 
their  military  engines. 

Hitherto  the  Carthaginians,  though  no  longer  the 

favourites  of  fortune,  had  lost  but  little  ground  ^  but 

^^^         now  they  met  with  a  blow  which  totally  ruined  their 

^l^ju^L  •ffi^'rt*     This  was  the  defeat  of  Asdrnbal,  Hannibal^s 

«f  Asdra-    brother,  who  had  left  Spain,  and  was  marching  to  his 

htL  assistance.    He  crossed  the  Pyrenees,  without  any  dtf^ 

ficulty ;  and,  as  the  silver  mines  had  supplied  him  with 

a  veiy  considerable  quantity  of  treasure,  he  not  only 

prevailed  upon  the  Gauls  to  grant  him  a  passage 
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through  their  territories,  but  likewise  to  furnish  htm  Cartbsge. 
with  a  considerable  number  of  recruits.  Meeting  with  ^  v  "■'. 
many  favourable  circumstances  to  expedite  bis  march, 
he  arrived  at  Flacentia  sooner  than  the  Romans  or 
even  his  brother  Hannibal  expected.  Had  he  conti- 
nued to  use  the  same  expedition  with  which  he  set 
out,  and  hastened  to  join  his  brother,  it  would  have 
been  utterly  impossible  to  have  saved  Rome  ;  but,  sit- 
ting down  before  Flacentia,  he  gave  the  Romans  an 
opportunity  of  assembling  all  their  forces  to  attack 
him.  At  last  he  was  obliged  to  raise  the  siege,  and 
began  his  march  for  Umbria.  He  sent  a  letter  to  ac- 
quaint his  brother  of  his  intended  motion ;  but  the 
messenger  was  intercepted  :  and  the  two  consuls,  join- 
ing their  armies,  with  united  forces  fell  upon  the 
Carthaginians.  As  the  latter  were  inferior  both'  in 
numbers  and  resolution,  they  were  utterly  defeated, 
and  Asdrnbal  was  killed.  About  the  same  time,  Han- 
nibal himself  is- said  to  have  suffered  several  defeats, 
and  was  retired  to  Canusiura ;  but,  on  the  fatal  news 
of  his  brotber^s  defeat  and  death,  he  was  filled  with 
despair,  and  retired  to  the  extremity  of  Bruttium  i 
where,  assembling  all  his  forces,  he  remained  for  a 
considerable  time  in  a  state  of  inaction,  the  Romans 
not  daring  to  disturb  him ;  so  formidable  did  they 
esteem  him  alone,  though  every  thing  about  him  went 
to  wreck,  and  the  Carthaginian  a{»irs  Seemed  not 
far  from  the  verge  of  destructioh.  Livy  tells  us,  that 
it  was  difficult  to  determine  whether  his  conduct  was 
more  wonderftil  in  prosperity  or  in  adversity.  Not- 
withstanding which,  Bruttium  beihg  but  a  sftoall  pro- 
vince, and  many  of  its  inhabitants  beiufi;  either  forced 
into  the  service,  or  forming  themselves  into  parties  of 
banditti,  so  that  a  great  part  of  it  remained  unculti- 
vated, .be  found  it  a  difficult  matter  to  subsist  there, 
especially  as  no  manner  of  supplies  were  sent  him  from 
Carthage.  The  people  there  were  as  solicitous  about 
preserving  their  possessions  in  Spain,  and  as  little  con- 
cerned about  the  situation  of  affairs  in  Italy,  as  if  Han« 
nibal  had  met  with  an  uninterrupted  course  of  success, 
and  no  disaster  befallen  him  since  he  first  entered  that 
country.  i^^ 

All  their  solicitude,  however,  about  the  affairs  oflft^fieat 
Spain,   was  to  no  purpose  j  their  generals,  one  after  P'^^S'"**  of 
another,  were  defeated  by  the  RoftiaUs.      They   fc«^^^^^ 
indeed  cut   off  the  t^o  Scipios  j   but  found  a  mnch° 
more   formidable  enemy  in   the  young  Scipio,  aftei^- 
wards  sumamed  Africanus.      He  overthrew  fh^m  in 
conjunction  with  Masinissa  king  of  Numfdia  ;  and  the 
latter  thereafter  abandoned  their  interest.      Soon  af- 
ter, Syphax  king  of  the  Masaesylil,  was  likewise  per- 
suaded to  abandon  their  party.     Scipio  also  gave  the 
Spanish  reguli   a  great  overthrow/  and   reduced  the 
cities  of  New  Carthage,  Gades,  and  mat^y  6tbei'  im« 
portant  places.     At  last  the  Carthaginians  began  to 
open  their  eyes  when  it  was  too  late.    Mago  was  or- 
dered to  abandon  Spain,  and  sail  with  alt  etpedition      ' 
to  Italy.    He  landed  on  the  coast  of  Ligurm  with  an  Mago  lands 
army  of  12,000  foot  and  2000  horse ;  where  he  snr-in  Italy, 
prised  Genoa,  and  also  seized  upon  the  town  and  port 
of  Savo.    A  reinforcement  was  sent  him  to  this  pface, 
and  new  levies  went  on  very  briskly  in  Ligorik  ;  but 
the  opportunity  was  past,  and  conld  not  be  recalled. 
Scipio  having  carried  all  before  him  in  Spain,  pMStdf^olaada 
over  into  Africai  where  he  met  with  no  enemy  CapaUein  Africa. 
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C^lw|;e.  of  oppoBittg  his  progress*    The  Gartbaginians^  then, 

^       V     "  seeing  themselves  on  the  hrink  of  destroction,  were 

obliged  to  recal  their  armies  from  Italy,  in  order  to 

sAve  their 'Crty.     Mago^  who  had  entered  Insnbriay  wais 

defeated  by  the  Koman  forces  there  }  and  having  re- 

<4S       treated   into  the  maritime  parts   of  Ligarra,   met  a 

H***haf  ^^^i'*^'  ^^<>  brought  him  orders  to  return  directly  to 

tccailed.  Carthage.  At  the  same  time,  Hannibal  was  likewise 
recalled.  "When  the  messeugers  acquainted  him  with 
the  senate^s  pleasure,  he  expressed  the  almost  indigna- 
tion and  concern,  groaning,  gnash mg  his  teeth,  and 
scarce  refraining  from  tears.  Never  banished  man,  ac- 
cording to  Livy,  showed  so  much  regret  in  qnitting 
his  native  country  as  Hannibal  did  at  going  out  of  that 
of  the  enemy. 

The  Carthaginian  general  was  no  sooner  landed  in 
Africa  than  he  sent  out  parties  to  get  provisions  for 

ingi  after    ^jj^  army,  and  buy  horses  to  reroonnt   the  cavalry. 

ia'iUhciu  ^^  entered  into  a  league  with  the  regolos  of  the 
Arcacidse,  one  of  the  Nomidian  tribes.  Four  thousand 
of  Syphax*8  horse  came  over  in  a  body  to  him ;  but  as 
be  did  not  think  proper  to  repose  any  confidence  in 
them,  he  pnt  them  all  to  the  sword,  and  distributed 
their  horses  among  bis  troops.  Vermina,  one  of  8y* 
j)hax*s  sons,  and  Macetulos,  another  Numidian  prince, 
likewise  joined  htm  with  a  considerable  bod^  of  horse. 
Most  of  the  fortresses  in  Masinissa's  kingdom  either 
surrendered  to  him  upon  the  first  snmmons,  or  were 
taken  by  force.  Narce,  a  city  of  considerable  note 
there,  he  made  himself  master  of  by  stratagem*  Ty- 
chaens,  a  Numidian  regains,  and  faithfol  ally  of  8y> 
phax,  whose  territories  were  famous  for  an  excellent 
breed  of  horses,  reinforcing  him  also  with  2000  of  his 
best  cavalry,  Hannibal  advanced  to  Zama,  a  town 
about  fi%*e  days  journey  distant  from  Carthage,  where 
he  encamped.  He  thence  sent  out  spies  to  observe 
the  posture  of  the  Bomans.  These  being  brought  to 
Scipio,  he  was  so  far  from  inBicting  any  punishment 
upon  them,  which  he  might  have  done  by  the  laws 
of  war,  that  he  commanded  them  to  be  led  about  the 
T47       camp,  in  order  to  take  an  exact  survey  of  it,  and  tlien 

jHehatan  dismissed  them.      Hannibal,  admiring  the  noble  as- 

^'iasu!i!j   ^^^"^  ^^  ^^  rival,  sent  a  messenger  to  desire  an  intei^ 
^    acfpfa.  ^'^^  ^1^1^  ^1^  ,  which,  by  means  of  Masinissai  he  oh- 

ftained.  The  two  generals,  therefore,  escorted  by 
equal  detachments  of  .horse,  met  at  Nadagara,  where, 
hy  the  assistanee  of  two  interpreters,  they  held  a  pri- 
vate conference.  Hannibal  flattered  Scipio  in  the  most 
refined,  and  artful  manner,  and  expatiatecl  npon  all 
those  topics  which  he  thought  could  influence  that  ge- 
neral to  grant  his  nation  a  peace  upon  tolerable  terms  ^ 
amongst  other  things,  that  the  Carthaginians  wonld 
willindy  confine  themselves  to  Africa,  since  such  wa9 
the  mU  of  the  gods,  in  order  to  procnrt  a  lasting  peace, 
whilst  the  Romans  would  be  at  liberty  to  extend  their 
aonqnests  to  the  remotest  nations.  Scipio  answered, 
Ibat  the  Bomans  were  not  prompted  by  ambition,  or  any 
syjnister  views,  €0  nndertake  either  the  former  or  present 
war  against  the  Carthagiaiaos,  but  by  jostiee  and  a 
nrofier  regard  for  their  allies.  He  also  observed,  that 
the  Carthaginians  had,  before  his  arrival  in  Africa,  not 
aniy  miKle  hiui  the  sane  proposals,  bnt  likewise  agreed 
16  pay  «be  Bonana  5000  talents  of  silver,  restore  all 
the  Roman  prisoners  -  without  ransom,  and  deliver  up- 
^  ihAxi  giAoi^  He  lOAMHed  on  the  perfidioos  coodact 


of  the  Carthaginians,  who  had  brdie  a  truce  eonclodcd  fiftlwira 
with  them  ;  and  told  him,  that,  so  far  from  granting  ^       ^     ■■> 
them   more   favourable  terms,   they  ought  to  exfcct 
more  rigorous  ones  \  which  if  Hanoibai  would  submit 
to,  a  peace  would  ensue ;  if  not,  the  deoiaioft  of  thn 
dispute  must  be  left  to  the  sword.  j.g 

This  conference  betwixt  two  of  the  greatest  genc^  TIm  battle 
rals  the  world  ever  produced,  ending  without  auccees,  ^^  Zaaia. 
they  both  retired  to  their  respective  camps ;   where 
they  informed   their  troops,   that  not  only  the  fate 
of  Rome  and  Carthage,  but  that  of  the  whole  world, 
was  to  be  det.'^rmined  by  them  the  next  day.      An 
engagement  ensned  *,  in  which,  as  Polybios  informs  *  ^^  2*- 
us,  the  surprising  military  eenins  of  Hannibal  dis-*"^ 
played  itself  in   an   extraordinary   manner.      Scipio 
likewise,  according  to  Livy,  passed  a  high  eneominm 
upon  him,  on  account  of  his  uncommon  capacity  io 
taking  advantages,   the  excellent  arrangement  of  has 
forces,  and  the  manner- in  which  he  gave  his  orders 
during   the   engagement.      The   Romaa  general,  in- 
deed, not  only  approved  his  conduct,  but  openly  de- 
clared that  it  was  superior  to  his  own.     Nevertheless, 
.being  vastly  inferior  to  the  enemy  in  horse,  and  the 
state  of  Carthage  obliging  biin  to  hazard  a  battle  with       14^ 
the  Romans  at  no  small  disadvantage,  Hannibal  waaHaiiiubal 
utterly  routed,  and  his  camp  taken.     He  fled  first  to^^^J 
Then,  and  aflerwards  to  Adrumentum,  from  whence 
he  was  recalled  to  Carthage }   where  being  arrived, 
he  advised  his  countrymen  to  conclude  a  peace  with 
Scipio  on  whatever  terms  he  thought  proper  to  pre- 
scribe.  i^o 

Thus  was  the  second  war  of  the  Carthaginians  with  Peace  cei^ 
the  Romans  concluded.  The  conditions  of  peace  ^^''^^ 
were  very  humiliating  to  the  Carthaginians.  They 
were  obliged  to  deliver  up  all  the  Roman  deserters,  fu* 
gitive  slaves,  prisoners  of  war,  and  all  the  Italians 
.whom  Hannibal  had  obliged  to  follow  him.  They 
also  delivered  up  all  their  ships  of  war,  exoept  ten 
triremes,  all  their  tame  elephants,  and  were  to  train  up 
no  more  of  these  animals  for  the  service.  They  we^ 
not  to  ongage  in  any  war  without  the  consent  of  tbo 
Romans.  They  engaged  to  pay  to  the  Romans,  in 
CO  years,  10,000  Euboic  talents,  at  equal  payments* 
They  were  to  restore  to  Masinissa  all  they  had  usurp- 
ed from  him  or  his  ancestors,  and  to  enter  into  an  alU* 
ance  with  him.  They  were  also  to  assist  the  Roroana 
both  by  sea  and  land,  whenever  they  were  called  upon 
so  to  do,  and  never  to  make  any  levies  either  in  Giaul 
or  Liguria.  These  terms  appeared  so  intolerable  to  the 
populace,  that  they  tlu'eatened  to  plunder  and  bum  the 
houses  of  the  nobility  ^  hut  Hannibal  having  assembled 
a  body  of  6000  foot  and  500  horse  at  Marthama,  pre- 
vented an  insurrection,  and  by  his  influence  completed 
the  accommodation.  ici 

The  peace  between  Carthage  and  Rome  was  scarce*  Carthag^ 
ly  signed,  when  Masinissa  unjustly  made  himself  mastec*»iopprct- 
of  part  of  the  Carthaginian  dominions  in  Africa,  under  ..^^^^ 
pretence  tliat  these  formerly  belonged  to  his  fami* 
Iy«  The  Carthaginians,  through  the  villanous  media- 
tion of  the  Romans,  found  themselves  under  a  neces- 
sity of  ceding  these  countries  to  that  ambitions  prince, 
and  of  entering  into  an  alliance  with  bim*  The 
good  underatanoing  between  the  two  powers  continued 
tor  many  years  albrwards  9  hut  at  last  Masinissa  vio* 
Isted  the  trenties  subsisting  betnizt  kim  and  the  Caiy 
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Cattliiir^  llMftnHiii  republic,  «nd  aol  a  little  contribaled  to  Ui 
mbvenioD* 

Abtv  the  concletion  of  the  peace,    Hannibal  still 
kept  up  hie  credit  amon};  bis  countrymen.     He  wan 
iflCrotted  with  the  command  of  an-  army  against  some 
oeighbouriog   nations  in  Africa :    but  this  being  din- 
a|P%eable  te  the  Romana,  he  was  remoted  from  it,  and 
nused  to  the  dignity  of  pnotor  in  Carthage.     Here  he 
lUDoibal    eoBlinucd  for  some  time,  reforming  abuses,  and  put* 
lies  to  An-  ting   Ibe  aflbiirs  of  the  republic  into  a  better  condi- 
tSocha^       tioa :  hot  this  likewise  being  disagreeable  to  the  Ro- 
roens,   be  was   obliged   to  fly  to  Aodocbus  king  of 
Syria*      Af^er  bis  flight,  the  Romans  began  to  look 
«pon  the  Carthaginians  with  a  sospicious  eye  ^  though 
to  prevent  every  thing  of  this  kind,  the  latter  bad  or* 
dered  two  ships  to  pursue  Hannibal,  had  confiscated 
.  »|3       his  effects,  razed  his  house,  and  by  a  public  decree 
aSe!^**    declared  him  an   exile.     Soon  after,  disputes  arising 
iap  of  If^.  between  the  Carthaginians  and  Masinissa,  the  latter, 
■aisHi«iid  notwithstanding  ths:  manifest  iniquity  of  his  proceed* 
^  R>o-       ings,  was  supported    by  the  Romans.     That   prince, 
grasping  at  further  conquest,  endeavoured  to  embroil 
the  Carthaginiaoa  with  the  Romans,  by  asserting  that 
the  former  had  received  ambassadors    from   Perseus 
king  of  Ikiaoedon  ;  that  the  senate  assembled  in  the 
teovple  of  j^sculapius  in  the  night  time,  in  order  to 
confer  with  them  ^  and  that  ambassadors  had  been  dis- 
patched from  Carthage  to  Perseus,  in  order  to  con« 
dude  an  alliance  with  him.     Not  long  after  this.  Ma- 
tinissa  made  an  irruption  into  the  province  of  Tysca, 
where  he  soon  possessed  himself  of  70,  or,  as  Appian 
will  have  it,  50  towns  and  castles.  -  This  obliged  the 
Carthi^ioians  to  apply  with  great  importunity  to  the 
Roman  senate  for  redress,  their  hands  being  so  tied  up 
by  an  article  in  the  last  treaty,  that  they  could  not  re- 
pel force  br  force,  in  case  of  an  invasion,  without  their 
consent.,    t'heir  ambassadors  begged,  that  the  Roman 
aenate  would  settle  once  for  all  what  dominions  they 
were  to  have,  that  they  might  from  thenceforth  know 
what  they  bad  to  depend  upon  ^  or,  if  their  state  had 
any  way  offended  the  Romans,  they  begged  that  they 
would  punish  them  themselves,  rather  than  leave  them 
exposed  to  the  insults  and  vexatious  of  so  merciless  a 
tyrant.      Then   prostrating  themseives  on  the  earth, 
they  bnrst  out  into  tears.    Rut,  notwithstanding  the 
impression  their  speech  made,  the  matter  was  left  un- 
decided 'y  so  that  Masinissa  had  liberty  to  pursue  bia 
lapioea,  as  much  as  he  pleased.     Rut  whatever  viUan- 
ooe  designs  the  Romans  might  have  with    regard  to 
the  republic  of  Carthage,  they  affected  to  show  a  great 
regard  to  the  principles  of  justice  and  honour.     They 
therefore   sent  Cato,    a  man    famous  for  committing 
enormities  under  the  specious  prrtence  of  public  spirit, 
into  Africa,  to   accommodate  all  differences  betwixt 
Bfasinissa  and  the  Carthaginians.   The  latter  very  well 
knew  their  fate,  had  they  submitted  to  such  a  media- 
tion }  and  therefore  appealed  to  the  treaty  concluded 
with  Scipio,  as  the  only  rule  by  which  their  conduct 
nod   that  of   their  adversary  ought   to  be  examined. 
This  unreasonaUe  appeal  so  incensed   the   righteous 
Cato,  that  he  pronounced  them  a  devoted  people,  and 
from  that  time  resolved  upon  their  destruction.     For 
some  time  ho  was  opposed  by  Scipio  Nasica  \  but  the 
people  of  Carthage,  knowing  the  Romans  to  be  their 
iovetcrnte  ^nooites^  and  zcfleciing  npon  the  iniquitoiis 
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treatment  they  had  met  with  from  them  ever  since  die  ^hrtbagt* 
commencf  menc  of  tbeii*  disputes  with  Masinissa,  were  r 

undvr  great  apprehensions  of  a  visit  from  them.     To 
prevent  a  rupture  as  much  as  possilile,  by  a  decree  of 
the  senate,  they  impeached  Asdrubal,  general  of  the 
army,  and  Carthalo,  eommander  of  the  auxiliarr  for* 
ces,  together  with  their  accomplices,  %\  guilty  of  high 
treasoa,  for  being  the  authors  of  the  war  against  the 
king  of  Nomidia.     They  sent  a  deputation  to  Rome, 
to  discover  what  sentiments  were  entertained  there  of 
their  late  conduct,  aod  to  know  what  satisfaction  the 
.  Romans  required.     These  messengers  meeting  with  a 
cold  reception,  otliers  were  dispatched,  who  returned 
with  the  same  success.     This  made  the  unhappy  citi- 
zens of  Carthage  believe  that  their  destruction  was  re- 
solved  upon(  which  threw  tliem  into  the  utmost  de- 
spair.    And  indeed  they  had  but  too  just  grounds  for 
such   a  melancholy  apprehension,  the  Roman  senate 
now  discovering  an  inclination  to  fall  in  with  Cato*s 
measures.     About  the  same  time,  the  city  of  Utica, 
being  the  second  in  Africa,  and  famous  for  its  immense 
riches,  as  well  as  ita  equally  commodious  and  capaci» 
ous  pert,  submitted  to  the  Romans.     Upon  the  posses- 
sion of  so  important  a  fortress,  which,  by  reason  of  its 
vicinity  to  Carthage,  might  serve  as  a  place  of  arms  in       154 
the   attack   of   that   city,    the  Romans  declared  warWarde- 
against  the  Carthaginians  without  the  least  hesitation*  cl^fe^  ^7 
In  consequence  of  this   declaration,    the  consuls  M.^lf^fl 
Manlius,  Nepos,  and  L.  Marcius  Censorious,   weregnimt  ca^ 
dispatched  with  an  army  and  fleet  to  begin  hostilities  thasc. . 
with  the  utmost  expedition.     The  land  forces  consisted 
of  8o,ooo  foot  aod  4000  chosen  horse  \  aod  the  fleet 
of  50  quinquefemes,  besides  a  vast  nnmber  of  trans^ 
ports.     The  consuls  bad  secret  orders  from  the  senate 
not  to  coodode  the  operations  but  by  the  destruction 
of  Carthage,  without  which,  it  was  pretended,  the  re^ 
public  could  not  but  look  upon  all  her  possessions  aa 
insecure.     Pursuant  to  the  plan  they  had  formed,  the 
troops  were  first  landed  at  Lilybsenm  in  Sicily,  front 
whence,  after  receiving  a  proper  refrechnient«  it  waa 
proposed  to  transport  them  to  Utica.  155 

The  answer  brought  by  the  last  ambassadors  to  Car-  Aaibaaia* 
thage  had  not  a  liUle  alarmed  the  inhabitanU  of  that^^J^"^^^^ 
city.     Rut  they  were  not  yet  acquainted  with  the  re-  ^^^'^^ 
solntioos  taken  at  Rome.    They  therefore  sent  fresh 
ambassadors  thither,   whom  they  invested  with   fuU 
powers  to  act  as  they  thought  proper  for  the  good  of 
the  republic,  and  even  to  submit  themselves  without 
reserve  to  the  pleasure  of  the  Romans.     Rot  the  roost 
sensible   persons    among   them   did   not  expect  any 
great  success  from  this  condescension,  since  the  early 
submission  of  the  Uticans  bad  rendered  it  infinitely  less 
meritorious  than  it  would  have  been  before*      How* 
ever  the  Romans  seemed  to  be  in  some  measure  satis- 
fied with  it,  since  they  promised  -  them  their  libertji 
the  enjoyment  of  their  laws,  aod,  in  short,  every  thing 
that  was  dear  and  vahiable  to  them.     This  threw  them 
into  a  -transport  of  joy»  and  they  eranted  words  to  ex-»       ,  .^ 
tol  the  moderation  of  the  Romans.     Rot  the  senate  The  Ko-- 
immediately   dashed  all   thsir  hopes,  by  acquainting  oiantde. 
tfaeoi  that  this    favour  was   granted   upon   conditioi»||"^  3co 
that  they  would  send  300  young  Carthaginian  aoUe-  ^  ^^* 
men  of  the  first  distinction  to  the  pnnlor  Fabius  at 
LilybflBonnv  within  the  space  of  30  days,  and  comply^ 
with  all  thiD  orders  of  the  consols*    Those,  hard  termii^ . 
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'Cwthafe.  filled  tbe  whole  city  with  ineziiressible  grief :  but  the 
'  w  ■'  hostage  were  delivered ;  and  as  they  arrived  at  Lily- 
bttam  before  the  30  days  were  expired^  the  ambassa- 
dors were  not  withoot  hopes  of  softening  their  hard- 
hearted enemy.  Bat  the  consols  only  told  them,  that 
upon  their  arrival  at  Utica  they  should  learn  the  fur- 
ther orders  of  the  republic. 

The  ministers  no  sooner  received  intelligence  of  the 

Roman  fleet  appearing  off  Utica,  than  they  repaired 

thither^  in  order  to  know  the  fate  of  their  city.     The 

consuls  however  did  not  judge  It  expedient  to  com- 

mniucate  all  the  commands  of  the  republic  at  once, 

lest  they  should  appear  so  harsh  and  severe,  that  the 

1C7      Carthaginians  would  have  refused    to  comply   with 

and  ill  ths  them«     They  first,  therefore,   demanded  a  sufficient 

^^'^^^^    BDpply  of  corn  for  the  subsistence  of  their  troops.     Se- 

juilita^^  condly.  That  they  should  deliver  up  into  their  hands 

machines,   s^H  the  triremes  they  were  then  masters  of.     Thirdly, 

&c.  That  they  should  put  them  in  possession  of  all  their 

military  machines.     And,  fourthly.  That  they  should 

immediately  convey  all    their   arms  into  the  Roman 

camp. 

As  care  was  taken  that  there  should  be  a  conve- 
nient interval  of  time  betwixt  every  one  of  these  de- 
mands, the  Carthaginians  found  themselves  ensnared, 
end  could  not  reject  any  one  of  them,   though  they 
158      submitted  to  the  last  with  the  utmost  reluctance  and 
They  com-  concern.     Censorious,  now  imagining  them  incapable 
r^d^t     "^^  sustaining   a  siege,  commanded  them   to  abandon 
their  city.  ^^>'  ^'^Ji  er,  as  Zonaras  will  have  it,  to  demolish  it  j 
permitting  them  to  build  another  80  stadia  from  the 
sea,  but  without  walls  or  fortifications.     This  terrible 
decree  threw  the  senate  and  every  one  else  into  de- 
spair 'f  and  the  whole  city  became  a  scene  of  horror, 
madness,  and  confusion.     The  citizens  cursed  their  an- 
cestors for  not  dying  gloriously  in  the  defence  of  their 
country,  rather  than  concluding  such  ignominious  trea- 
ties of  peace,  that  had  been  the  cause  of  the  deplora- 
ble condition  to  which  their  posterity  was  then  redu- 
ced.    At  length,  when  the  first  commotion  was  a  little 
j.p      abated,  the  senators  assembled,  and  resolved  to  sustain 
The  Car-    a  siege.     They  were  stripped  of  their  arms  and  desti- 
>thsgiaiaiM  lute  of  provisions ;  but  despair  raised  their  courage, 
resolve  to    ^^ ^  m%Ae  them  find  out  expedients.     They  took  care 
>sieee.         ^^  ^^^  ^'^  g>^te8  of  the  city  ^  and  gathered  together  on 
the  ramparts  great  heaps  of  stones,  to  serve  them  in- 
stead of  arms  in  case  of  a  surprise.  They  took  the  ma- 
lefactors out  of  prison,  gave  the  slaves  their  liberty, 
and  incorporated  them  in  the  militia.     Asdrubal  was 
recalled  who  had  been  sentenced  to  die  only  to  please 
the  Romans }    and  he  was  invited  to  employ  20,000 
men  be  had  raised  against  his  country  in  defence  of  it. 
Another  Asdrubal  was  appointed  to  command  in  Car- 
'^^  k  ^^^  '  ^^^  ^^^  seemed  resolute,  either  to  save  their  ci- 

—1^-^-*^  er  perish  in  its  ruins.     They  wanted  arms  ;  but,  by 

atw  arms*    ^t/*..  ■  •',  •  %     (% 

order  of  tbe  senate,   the  temples,  porticoes,  and  all 

•public  buildings,  were  turned  into  workhouses,  where 
men  and  women  were  continually  employed  in  making 
arms.  As  they  encouraged  one  another  in  their  work, 
and  lost  no  time  in  procuring  to  themselves  the  neces- 
saries of  life,  which  were  brought  to  them  at  slated 
hours,  they  every  day  made  144  bucklers,  300  swords, 
1000  darts,  and  500  lances  and  javelins.  As  to  ba- 
listflB  and  eatapollee,  they  wanted  proper  materials  for 
ihern^  but  their  industry  supplied  that  defect.    Whene 
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iron  and  brass  were  wanting,  Ihey  made  use  of  silvwr  Carthage, 
and  gold,  melting  down  the  statues,  vases,  and  even^  ^  ^ 
the  utensils  of  private  families  \  for,  on  this  occasion, 
even  the  most  covetous  became  liberal.  As  tow  and 
flax  were  wanting  to  make  cords  for  working  the  ma« 
chines,  the  women,  even  those  of  the  first  rank,  freely 
cut  off  their  hair  and  dedicated  it  to  that  use.  With- 
out the  walls,  Asdrubal  employed  the  troops  in  set- 
ting together  provLsions,  and  conveying  them  safe  into 
Carthage  \  so  that  there  was  as  great  plenty  there  as 
in  the  Roman  camp. 

In  the  mean  time  the  consuls  delaTod  drawing  near 
to  Carthage,  not  doubting  but  the  inhabitants,  whom 
they  imagined  destitute  of  necessaries  to  sustain  a  siege, 
would,  upon  cool  reflection,   submit^   but  at   length, 
finding  themselves  deceived  in  their  expectation,  they 
came  before  the  place  nnd  invested  it.    As  they  wera 
still  persuaded    that  the  Carthaginians  had  no  amt, 
they  flattered  themselves  that  they  should  easily  cany       ^^f 
the   city  by  assault.      Accordingly   they  epproached^^^JJI^ . 
the  walls  in  order  to  plant  their  scaling  ladders  ^  bnt|]ie  Ro. 
to  their  great  surprise  they  discovered  a  prodigious  nuuit,  who 
multitude   of  men   on  the  ramparts,  shining  in  tbe^'^^F*!- 
nrmour  they  had  newly  made.    The  legionaries  were  ao"^ 
terrified  at  this  unexpected  sight,  that  they  drew  back, 
and  would  have  retired,  if  the  consuls    had   not  led 
them  on  to  the  attack  ;  which,  however,  proved  nn- 
successful  \   the  Romans,  in  spite  of  their  utaoet  ef- 
forts, being  obliged  to  give  over  the  enterprtse,  and 
lay  aside  all  thoughts  of  taking  Carthage  by  assault. 
In  the  mean  time,  Asdrubal,  having  collected  from  all 
places  subject  to  Cartbage  a  prodigious  number  of 
troops,  came  and  encamped  within  reach  of  the  Ro- 
mans, and  soon  reduced  them  to  great  straits  for  want 
of  provisions.     As  Marcius,  one  of  the  Roman  con- 
suls, was  posted  near  a  marsh,  the  exhalations  of  the 
stagnating  waters,  and  the  heat  of  the  season,  infected 
the  air,  and  caused  a  general  sickness  among  his  men* 
Marcius,  therefore,  ordered  his  fleet  to  draw  as  near 
the  shore  as  possible,  in  o^er  to  transport  hia  troops       i^> 
to  a  healthier  place.      Asdrubal  being   informed   of^^|[J|[ 
this  motion,  ordered  all  the  old  barks  in  the  harbonrg^^iie. 
to  be  filled  with  faggots,  tow,  sulphur,  bitumen,  andgtro7ed« 
other  combustible  materials  \  and  then,  taking  advan- 
tage of  the  wind,  which  blew  towards  the  enemy,  let 
them  drive  upon  their  ships,  which  were  for  the  neat 
part  consumed.    After  this  disaster,  Marcins  waa  call- 
ed home  to  preside  at  the  elections  \  and  the  Csorthn- 
ginians  looking  upon  the  absence  of  one  of  the  ee»> 
sols  to  be  a  good  omen,  made  a  brisk  sally  in  the  night; 
and  would  have  surprised  the  consoles  camp,  had  not 
^milianus,  with  some  squadrons,  marched  ent  of  the 
gate  opposite  to  the  place  where  the  attack  was  made, 
and,  coming  round,  fell  unexpectedly  on  their  rear,  and 
obliged  them  to  return  in  disorder  to  the  city. 

Asdrubal  had  posted  himself  under  the  walls  of  a 
city  named  Nepheris,  24  miles  distant  from  Carthage, 
and  situated  on  a  high  mountain,  which  seemed  inao- 
cessible  on  all  sides.  From  thence  he  made  inenrsiona 
into  tbe  neighbouring  country,  intercepted  the  Roman 
convoys,  fell  upon  their  detachments  sent  out  to  foeage, 
and  even  ordered  parties  to  insult  the  consular  army  in 
their  camp.  Hereupon  the  consul  resolved  to  drive 
the  Carthaginian  from  this  advautageoua  post,  and  eat 
out  for  Nepheris.    As  he  drew  near  the  hilb,  Aadmi> 

bal 


CAR 


C    ^23    ] 


CAR 


C«rtbaK«. 


1^3 
TlieRo- 


wnqr 
ia  great 
duig«r,  it 

Scipio  JE." 
niliftiwii 


1^4 
Hegaiat 

Urthagint 


He  it  eko' 
acaeaastti. 


bal  tuddenly  a|ipear«d  at  the  bead  of  hU  army  in  order 
of  battle^  and  fell  upon  the  Romant  with  incredible 
fory.  The  consolar  army  sustained  the  attack  with 
great  resolution ;  and  Asdrubal  retired  in  good  order 
to  his  pott,  hoping  the  Romans  would  attack  him 
there*  But  the  consul,  being  now  convinced  of  bis 
danger,  resolved  to  retire.  This  Asdrubal  no  sooner 
pereeiTed,  than  he  rushed  down  the  hill,  and  falling 
upon  the  enemy's  rear,  cut  a  great  number  of  them  in 
pieoes.  The  whole  Roman  army  was  now  saved  by 
the  bravery  of  Scipio  ^milianus.  At  the  head  of  300 
horse,  he  sustained  the  attack  of  all  the  forces  com- 
manded by  Asdrubal,  and  covered  the  legions,  while 
they  passed  a  river  in  their  retreat  before  the  enemy. 
Then  he  and  his  companions  threw  themselves  into 
the  stream,  and  swam  across  it.  "When  the  army  had 
crossed  the  river,  it  was  perceived  that  four  manipuli 
were  wanting  y  and  soon  after  they  were  informed  that 
they  had  retired  to  an  eminence,  where  they  resolved 
to  sell  their  lives  as  dear  as  possible.  Upon  this  news 
iEmilianos,  taking  with  him  a  chosen  body  of  horse, 
and  provisions  for  two  days,  crossed  the  river,  and  flew 
to  the  assistance  of  his  countrymen.  He  seized  a  hill 
over  against  that  on  which  the  four  manipuli  were 
posted  ^  and,  after  some  hours  repose,  marched  against 
the' Carthaginians  who  kept  them  invested^  fell  upon 
them  at  the  head  of  his  squadron  with  the  boldness  of 
a  man  determined  to  conquer  or  die ;  and,  in  spite  of 
all  opposition,  opened  a  way  for  his  fellow-soldiers  to 
eseape.  On  his  return  to  the  army,  his  companions, 
who  had  given  him  over  for  lost,  carried  him  to  his 
quarters  in  a  kind  of  triumph  j  and  the  manipuli  he 
had  saved  gave  him  a  crown  o(gramen.  By  these  and 
some  other  exploits,  ^milianus  gained  such  reputation, 
that  Cato,  who  is  said  never  to  have  commended  any 
body*  before,  could  not  refuse  him  the  praises  he  de* 
served}  and  is  said  to  have  foretold  that  Carthage 
would  never  be  reduced  till  Scipio  iEmilianus  was  em- 
ployed in  that  expedition. 

The  next  year,  the  war  in  Africa  fell  by  lot  to  the 
consul  L.  Calpumius  Piso ;  and  he  continued  to  em- 
ploy ^milianus  in  several  important  enterprises,  in 
which  he  was  attended  with  uncommon  success.  He 
took  several  castles }  and  in  one  of  his  excursions,  found 
means  to  have  a  private  conference  with  Phameas,  ge* 
neral,  under  Asdrubal,  of  the  Carthaginian  cavalry, 
and  brought  him  over,  together  with  2200  of  his 
horse,  to  the  Roman  interest.  Under  the  consul  Cal- 
pumius Piso  himself,  however,  the  Roman  arms  were 
unsuccessful.  He  invested  Clupea ;  but  was  obliged 
to  abandon  the  enterprise,  with  the  loss  of  a  great 
number  of  men  killed  by  the  enemy  in  their  sallies. 
From  this  place  he  went  to  vent  his  rage  on  a  city 
newly  built,  and  thence  called  Neapoits^  which  pro* 
fessed  a  strict  neutrality,  and  had  even  a  safeguard  from 
the  Romans.  The  consul,  however,  plundered  the 
place,  and  stripped  the  inhabitants  of  all  their  effects. 
After  this  he  laid  siege  to  Hippagretta^  which  employ- 
ed the  Roman  fleet  and  army  the«  whole  summer  ;  and, 
OB  the  approach  of  winter,  the  consul  retired  to  Utica, 
wtCbout  performing  a  single  action  worth  notice  during 
the  whole  campaign. 

The  nest  year  Scipio  ^milianus  was  chosen  consul, 
and  ordered  to  pass  into  Africa ;  and,  upon  his  arrival, 
th»  hnt  of  alSurft  ww  gvoally  cfawiged.    At  the  tiora 


of  his  entering  the  port  of  Utica,  3500  Romans  were  CMthage. 
in  great  danger  of  being  cut  in  pieces  before  Carthage. 
These  had  seized  Megalia,  one  of  the  suburbs  of  the 
city  \  but,  as  they  had  not  furnished  themselves  with 
provisions  to  subsist  there,  and  could  not  retire,  being 
closely  invested  on  all  sides  by  the  enemy^s  troops,  the 
pnetor  Mancinus,  who  commanded  this  detachment, 
seeing  the  danger  into  which  he  had  brought  himselfi 
dispatched  a  light  boat  to  Utica,  to  acquaint  the  Ro- 
mans there  with  his  sitnation.  ^milianus  received  this 
letter  a  few  hours  after  his  landing  \  and  immediately 
flew  to  the  relief  of  the  besieged  Romans,  obliged  the 
Carthaginians  to  retire  within  their  walls,  and  safely 
conveyed  his  countrymen  to  Utica.  Having  then 
drawn  together  all  the  troops,  ^milianus  applied  him* 
self  wholly  to  the  siege  of  the  capital.  ^^5 

His  first  attack  was  upon  Megalia ;  which  he  carried  Cnieltiei  of 
by  assault,  the  Carthaginian  garrison  retiring  into  the  AidnibaL 
citadel  of  Byrsa.     Asdrubal,  who  had  commanded  the 
Carthaginian  forces  in  the  field,  and  was  now  governor   • 
of  the  city,  was  so  enraged  at  the  loss  of  Megalia, 
that  he  caused  all   the    Roman    captives    taken    in 
the  two  years  the  war  lasted  to  be  brought  upon  the 
ramparts,  and   thrown  headlong,  in  the  sight  of  the 
Roman  army,  from  the  top  of  the  wall  ^  after  having, 
with  an  excess  of  cruelty,  commanded  their  hands  and 
feet  to  be  cut  off,  and  their  eyes  and  tongues  to  be 
torn  out*     He  was  of  a  temper  remarkably  inhuman  \ 
and  it  is  said  that  he  even  took  pleasure  in  seeing  some 
of  these  unhappy  men  flayed  alive,    ^milianus,  in  the 
mean  time,  was  busy  in  drawing  lines  of  circumvalJa- 
tion  and  contra vallation  across  the  neck  of  land  which 
joined  the  isthmus  on  which   Carthage   stood  to  the       ^  . 
continent.     By  this  means,  all  the  avenues  on  the  land  CarthiLe 
side  of  Carthage  being  shut  up,  the  city  could  receive  blocked  up 
no  provisions  that  way.     His  next  care  was  to  raise  a  ^7  *<*  ^-^^ 
mole  in  the  sea,  in  order  to  block  op  the  old  port,  the  '^"^ 
new  one  being  already  shut  up  by  the  Roman  fleet) 
and  this  great  work  he  effected  with  immense  labour. 
The  mole  reached  from  the  western  neck  of  land,  of 
which  the  Romans  were  masters,  to  the  entrance  of  the 
port,  and  was  90  feet  broad  at  the  bottom,  and  80  at 
the  top.'     The  besieged,  when  the  Romans  first  began 
this  surprising  woilc,   laughed   at  the  attempt  \   but 
were  no  less  alarmed  than  surprised,  when  they  beheld 
a  viist  mole  appearing  above  water,  and  by  that  means 
the  port  rendered  inaccessible  to  ships,  and  quite  use-        ^. 
less.      Prompted  by  despair,   however,  the  Carthagi- 'j^^  i^gj^. 
nians,  with  incredible  and  almost  miraculous  indu8try,geddiga 
duff  a  new  bason,  and  cut  a  passage  into  the  sea,  by  ^de  baiom 
which  they  could  receive  the  provisions  that  were  sent 
them  by  the  troops  in  the  field.     With  the  same  di- 
ligence and  expedition  they  fitted  out  a  fleet  of  50 
triremes  *,*  which,  to  the  great  surprise  of  the  Romans, 
appeared  suddenly  advancing  into  the  sea  through  this 
new  canal,  and  even  ventured  to  give  the  enemy  battle. 
The  action  lasted  the  whole  day,  with  little  advantage 
on  either  side.     The  day  after,  the  consul  endeavoured  • 
to  make  himself  master  of  a  terrace  which  covered  the 
city  on  the  side  next  the  sea  \  and  on  this  oecasion  the  ' 
besieged  signalized  themselves  in  a  most  remarkable       ^ 
manner.    Great  numbers  of  them,  naked  and  unarmed^  The/  m« 
went  into  the  water  in  the  dead  of  the  night,  with  nn-  fire  u  uie 
lighted  torches  in  their  hands  \  and  having,  partly  by '^<>'>** 
swimmiog,  partly  by  wading,  got  within  xeach  of  the  ™^^''*'' 
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Gaitht^re.  Ronmii  engines,  thej  struck  fire,  lighted  tbeir  torches, 
«nd  threw  them  with  fury  against  the  machines.     The 
sntlden  appearance  of  these  naked  men,  who  looked 
like  so  many  monsters  started  up^at  of  the  sea,  so  ter^ 
rified    the  Romans  who   guarde^Ahe  machines,   that 
they  began  to  retire  with  the\itiAo8t  confusion.    The 
consul,    who  commanded   the  detachment  in   person, 
and  bad  continued  all  night  at  the  foot  of  the  terrace, 
endeavoured  to  stop  his  men,  and  even  ordered  those 
who  fled  to  be  killed.     But  the  Carthaginians,  per- 
ceiving the  confusion  the  Romans  were  in,  threw  them- 
selves  upon  them  like  so  many  wild  beasts  $  and  having 
put  them  to  flight  only  with  their  torches,  they  set 
fire  to  the  machines,  and  entirely  consumed  them.-^ 
This,  however,  did  not  discourage  the  consul ;  he  re- 
newed the  attack  a  few  days  after,  carried  the  terrace 
by  assault,  and  lodged  4000  men   upon  it.     As  this 
was  an  important  post,  because  it  pent  in  Carthage  on 
the  sea  side,  ^milianus  took  care  to  fortify  and  se- 
cure it  against  the  sallies  of  the  enemy  j   and  then, 
winter  approaching,  be  suspended  all  further  attacks 
upon  the  place  till  the  return  of  good  weather.     Dur- 
ing the  winter  season,   however,  the  consul  was  not 
inactive.     The  Carthaginians   hiid  a  very  numerous 
army  under  the  command  of  one  Diogenes,  strongly  en- 
camped near  Nepheris,'  whence  convoys  of  proviRions 
were  sent  by  sea  to  the  besieged,  and  brought  into 
the  new. bason.     To  take  Nepheris,  therefore,  was  to 
deprive  Carthage  of  her  chief  magazine.    This  ^mili- 
anus  undertook,  and  succeeded  in  the  attempt.     He 
first  forced  the  enemy's  intrencbments,  put  70,000  of 
them  to  the  sword,  and  made  10,000  prisoners  *,  all 
the  inhabitants  of  the  country,  who  could  not  retire 
to  Carthage,  having  taken  refuge  in  this  camp.     After 
this  be  laid  siege  to  Nepheris,  which  was  reduced  in 
22  days.    Asdrubal  being  disheartened  by  the  defeat 
of  the  army,  and  touched  with  the  misery  of  tKe  be- 
sieged, now  reduced  to  the  utmost  extremity  for  want 
of  provisions,  offered  to  submit  to  what  conditions  the 
Romans  pleased,  provided  the  city  was  spared  ^  but 
this  was  absolutely  refused. 

Early  in  the  spring,  JEmilianus  renewed  tbe  siege 
of  Cartnage  }  and  in  order  to  open  himself  a  way  into 
the  city,  he  ordered  Lselius  to  attempt  the  reduction 
of  Cotho,  a  small  island  which  divided  tbe  two  ports, 
^milianus  himself  made  a  false  attack  on  the  citadel, 
in  order  to  draw  the  enemy  thither.     This  stratagem 
bad  the  desired  effect :  for  the  citadel  being  a  place  of 
tbe  greatest  importance,   most  of  the   Carthaginians 
hastened  thither,  and  made  the  utmost  efforts  to  re- 
pulse the  aggressors  \  but  in  the  mean  time  Lselius 
having,   with   incredible   expedition,   built  a   wooden 
bridge  over  the  channel  which  divided  Cotho  from  the 
isthmus,  entered  tbe  island,   scaled  the  walls  of  tbe 
fortress  which  the  Carthaginians  had  built  there,  and 
made  himi»elf  master  of  that  important  post.     The  pro- 
consul, who  was  engaged  before  Byrsa,  no  sooner  un- 
derstood, by  the  loud  shouts  of  the  troops  of  Lselius, 
that  be   had  made  himself  master  of  Cotbo,  than  he 
abandoned  the  false  attack,  and  unexpectedly  fell  on 
tbe  neighbouring  gate  of  tbe  city,   which  he  broke 
down,  notwithstanding  the  showers  of  darts  that  were 
incessantly  discharged  upon  his  men  from  tbe  ramparts. 
As  night  coming  on  prevented  him  from  proceeding 
Dart  her,  he  made  «  lodgment  within  the  gate,  and 
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waited  there  for  the  return  of  day,  with  m  design  to  Carthare. 
advance  through  the  city  to  the  citadel,  and  attack  it  *       »*'  "^ 
on  that  side,  which  was  but  indiflfereiltly  fortified.  Fnr- 
suant  to  this  design,  at  daybreak,  he  ordered  40^0' 
fresh  troops  to  be  sent  from  bis  camp ;  and  baling  so- 
lemnly devoted  to  the  infernal  gods  die  unhappy  Car- 
thaginians, he  began  to  advance  at  the  head  of  his 
men  through  the  streets  of  the  city,  in  order  to  at- 
tack the  citadel.     Having  advanced  to  the  narket 
place,  he  found  that  the  way  to  the  citadel  lay  through 
three  exceeding  steep  streets.     The  houses  on  both 
sides  were  very  high,  and  filled  with  the  Carthaginians, 
who  overwhelmed  the  Romans  as  they  advanced  with 
darts  and  stones ;  po  that  they  could  not  proceed  till 
they  had  cleared  them.     To  this  end  ^milianns  in 
person,  at  the  head  of  a  detachment,  attacked  the  first 
house  and  made  himself  master  of  it,  sword  in  hand. 
His  example  was  followed  by  the  officers  and  soldiers, 
who  went  on  from  house  to  house,  putting  all  they 
met  with  to  the  sword.     As  fast  as  tbe  booses  were 
cleared  on  both  sides,  the  Romans  advanced  in  order 
of  battle  towards  the  citadel ',  but  met  with  a  vigorous 
resistance  from  the  Carthaginians,  who  on  this  occasion 
behaved  with  uncommon  resolution.     From  the  market 
place  to  the  citadel,  two  bodies  of  men  fought  their 
way  every  step,  one  above  on  the  roofs  of  the  houses, 
tbe  other  below  in  the  streets.    The  slaughter  was  in- 
expressibly great  and  dreadful.     Tbe  air  rung  with 
shrieks  and  lamentations.     Some  were  cut  in  pieces, 
others  threw  themselves  down  from  the  tops  of  the 
houses  'y  so  that  the  streets  were  filled  with  dead  and       i^^ 
mangled  bodies.     But  the  destruction  was  yet  greater  Which  i« 
when  the  proconsul  commanded  fire  to  be  set  to  that^toB^^ 
quarter  of  the  town  which  lay  next  to  tbe  citadel.    In- 
credible multitudes,  who  had  escaped  the  swords  of 
the  enemy,  perished  in  the  flames,  or  by  the  fall  of  the 
houses.     After  tbe  fire,  which  lasted  six  days,  had  de- 
molished a  sufficient  number  of  houses,  ^milianus  or-* 
dered  the  rubbish  to  be  removed,  and  a  large  area  to 
be  made,   where  all  the  troops  might  have  room  to 
act.    Then  he  appeared  with  his  whole  army  before 
Byrsa  9  which  so  terrified  the  Carthaginians,  who  had 
fled  thither  for  refuge,  that  first  of  all  25,000  women, 
and  then  30,000  men,  came  out  of  the  gates  in  such 
a  condition  as  moved  pity.     They  threw  themselves 
prostrate  before  the  Roman  general,  asking  no  favour 
but  life.     This  was  readily  granted,  not  only  to  them 
but  to  all  that  were  in  Byrsa  except  the  Roman  de*      ,^. 
serters,  whose  number  amounted  to  900.     AsdrubaPs  Cnieliy 
wife  earnestly  entreated  her  husband  to  suffer  her  to  and  (^ow- 
join  the  suppliants,  and  carry  with  her  to  the  pw)-^'1f^h^ 
consul  her  two  sons  who  were  as  yet  v^ry  youngs 
but  the  barbarian  depied  her  request,  and  rejected  her 
remonstrances  with  menaces.     The  Roman  deserters, 
seeing  themselves  excluded  from  mercy,  resolved  to  die 
sword  in  hand,  rather  than  deliver  themselves  up  to  the 
vengeance  of  their  countrymen.     Then  Asdrubal,  find- 
ing them  all  resolved  to  defend  themselves  to  tbe  last 
breath,  committed  to  their  care  his  wife  and  children  ^ 
after  which,  he  in  a  most  cowardly  and  mean-spirited 
manner,  came  and  privately  threw  himself  at  tbe  con- 
queror^s  feet.     The  Carthaginians  in  the  citadel  no 
sooner  understood  that  their  commander  had  abandon- 
ed the  place,  than  they  threw  open  the  gates,  and  put 
the  Romans  in  possession  of  Byrsa.     They  liad  now 
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6Mtiuwe«  119  aaeaj  to  OfOtesd  witli  but  the  poo  dasecten,  who, 
biuog  ;re4oMd  to  despui^  rotroated  into  the  temple  of 
.£«cnlapii»,  which  vwu ^  second  citadel  mtfaia  the 
fint»*  IWe  the  piOGoas|iI  attacked  them  ;  and  these 
aahaiiirjr  .wretches,  fiodipg  theze  was  no  way  to  escape, 
■et  fire  to  the  temple.  ,  Ai  the  flames  spread,  they  re- 
treated from  ooe  pi^  of  the  building  to  another,  till 
they  got  to  the  ro^»  There  Aadruhal's  wife  appeared 
in  her  best  apparel,  and  haviqg  ntlered  the  most  hitter 
impreeaUops  against  her  husband,  whom  she  saw  stand- 
ing below  with  iEmilianns,  **  Base  ooward !  (said  she) 
the  mean  things  then  hast  done  to  save  thy  life  shall 
not  avail  thee :  thou  shalt  die  this  instant,  at  least  in 
thy  two  children.'*  Having  thus  spoken,  she  stabhed 
both  the  infants  with  a  dagger  ^  and  while  they  were 
yet  stmggling  for  life,  threw  them  both  from  the  top 
of  the  temple,  and  then  leaped  down  after  them  into 
the  flames. 

^milianns  delivered  up  the  city  to  be  plundered, 
but  in  the  manner  prescribed  by  the  Roman  military 
law.      The  soldiers  were  allowed  to  appropriate  to 
thenwelves  all  the  furniture,  utensils,  and  brass  money, 
they  should  find  in  private  houses;  but  all  the  gold 
and  silver,  the  statues,  pictures,  &c  were  reserved  to 
be  put  into  the  hands  of  the  quasstors.     On  this  occa- 
sion the  cities  of  Sicily,  which  had  been  often  plunder- 
ed by  the  Carthaginian  armies,  recovered  a  number  of 
statoes,.  pictures,    and  other    valuable   monuments } 
among  the  rest  the  famous  brazen  bull,  which  Phalaris 
bad  ordered  to  be  cast,  and.  used  as  the  chief  instru- 
ment of  his  cruelty,  was  restored  to  the  inhabitants  of 
Agrigentum.     As  ^milianus  was  greatly  inclined  to 
spare  what  remained  of  this  stately  metropolis,  he  wrote 
to  the  senate  on  the  subject,  from  whom  he  received 
the  following  orders :    i.  The  city  of  Carthage,  with 
Byraa  and  Mefpilia,  shall  be  entirely  destroyed,  and 
no  traces  of  them  left.     a.  All  the  cities  that  have 
lent  Carthage  any  assistance  shall  be  dismantled.     3. 
The  territories  of  those  cities  which  have  declared  for 
the  Romans  shall  be  enlarged  with  lands  taken  from 
the  enemy.     4.  All  the  lands   between  Hippo  and 
Carthage  shall  be  divided  among  the  inhabitants   of 
Utica.     5.  All  the  Africans  of  the  Carthaginian  state, 
both  men  and  women,  shall  pay  an  annual  tribute  to 
the    Romans  at  so  much  per  head.      6*  The   whole 
country,  which  was  subject  to  the  Carthaginian  state, 
shall  be  turned  into  a  Roman  province,  and  be  govern* 
ed  by  a  prsstor,  in  the  same  manner  as  Sicily.    Lastlyy 
Rome  shall  send  commissioners  into  Africa,  there  to 
settle  jointly  with  the  proconsul  the  state  of  the  new 
province,     before  iEmilianus  destroyed  the  city,  he 
performed  those  religioud  ceremonies  which  Were  re- 
quired  on  such  occasions:  be  first  sacrificed  to  the 
gods,  and  then  caused  a  plough  to  be  drawn  round  the 
walls  of  the  city.     After  this  the  towers,   ramparts, 
walls,  and  all  the  works  which  the  Carthaginians  had 
raised  in  the  course  of  many  ages,  and  at  a  vast  ex- 
pence,  were  levelled  with  the  ground  ;  and  lastly,  fire 
was  set  to  the  edifices  of  the  proud  metropolis,  which 
consumed   them   all,  not  a  single  house  escaping  the 
flames.    Though  the  fire  began  in  all  quarters  at  the 
same  time,    and    burnt  with  incredible  fury,  it  con- 
tinued for  1 7  days  before  all  the  buildings  were  con- 
en  med. 

Thus  fell  Carthage,   about    146  years  before   the 
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birth  of  Christ  \  a  cit^  whose  destruction  oogbt  to  be  Carthage. 
attributed  more  to  the  intrigues  of  an  abandoned  fac-  ^     'v     "^ 
tion,  composed  of  the  most  profligate  part  of  its  citi- 
zens, than  to  the  power  of  its  rival.  The  treasure  which 
i£milianu8  carried  off",  even  after  the  city  had  been  de- 
livered up  to  be  .plundered  by  the  soldiers,  was  im- 
mense, PUny  making  it  to  amount  to  4,470,000  pounds 
weight    of  silver.      The  Romans  ordered   Carthage 
never  to  be  inhabited  again,  denouncing  dreadful  im- 
precations against  those  who,  contrary  to  this  prohi- 
bition, shonld  attempt  to  rebuild  any  part  of  it,  espe-      ,.3 
cially  Byrsa  and  Megalia.   Notwithstanding  this,  how-RebaiEU 
ever,    about   24  years    after,   C.  Gracchus,  tribune 
of  the  people,  in  order  to  ingratiate  himself  with  them, 
undertook  to  rebuild    itj  and  to  that  end  conducted 
thither  a  colony  of  6000  Roman  citizens.     The  work- 
men, according  to  Plutarch,  were  terrified  by   many 
unlucky  omens  at  tbe  time  they  were  tracing  tlie  limits 
and  laying  the  foundations  of  the  new   city  ;  which 
the  senate  being  informed  of,  would  have  suspended 
the  attempt.     But  the  tribune,  little  affected  with  such 
presages,  continued  to  carry  on  the  work,  and  finished 
It  in  a  few  days.     From  hence  it  is  probable  that  only 
a  slight  kind  of  huts  were  erected  )  but  whether  Grac- 
chus executed  his  design,  or  the  work   was  entirely 
discontinued,  it  is  certain  that  Carthage  was  the  first 
Roman  colony  ever  sent  out  of  Italy.     According  to 
some  authors,  Carthage  was  rebuilt  by  Julius  Csesar  ; 
and  Strabo,  who  flourished  in  the  reign  of  Tiberius, 
affirms  it  in  bis  time  to  have  been  equal,  if  not  supe- 
rior, to  any  other  city  in  Africa.     It  was  looked  upon 
as  the  capital  of  Africa  for  several  centuries  after  the 
commencement  of  the  Christian  era.     Maxentius  laid 
it  in  ashes  about  the  sixth  or  seventh  ^ear  of  Constan- 
tine^s  reign.     Genseric,  king  of  the  Vandals,  took  it 
A.  D.  439  i  but  about  a  century  afterwards  it  was  re- 
annexed  to  the  Roman  empire  by  the  renowned  Beli- 
sarius.     At  last  the  Saracens,  under  Mohammed's  sue-  utterly  de- 
cessors,  towards  the  close  of  the  seventh  century,  so  ttroyed  by 
completely  destroyed  it,  that  there  are  now  scarce  any^^  Sm^^ 
traces  remaining.  ^"* 

At  the  commencement  of  the  third  Punic  war,  Car- 
thage appears  to  have  been  one  of  the  first  cities  in       ^^o 
the  world.     It  was  seated  on  a  peninsula  360  stadia  or  Iti  ancient 
45  miles  in  circumference,  joined  to  tbe  continent  bygraadear. 
an  isthmus  25  stadia  or  three  miles  and  a  furlong  in 
breadth.     On  the  west  side  there  projected  from  it  a 
long  tract  of  land  half  a  stadium  broad  j  which  shoot- 
ing out  into  the  sea,  separated  it  from  a  lake  or  mo- 
rass, and  was  strongly  fortified  on  all  aid^s  by  rocks  and 
a  single  wall.     In  tbe  middle  of  the  city  stood  the  ci- 
tadel of  *Byrsa,  having  on  the  top  of  it  a  temple  sacred 
to  ^sculapius,  seated  upon  rocks  on  a  very  high   hill, 
to  which  the  ascent  was  by  60  steps.     On  the  south 
side  the  city  was  surrounded  by  a  triple  wall,  30  cu« 
bits  high,  flanked  all  round  by  parapets  and  towers, 
placed  at  equal  distances  of  480  feet.     Every  tower 
had  its   foundation  sunk  32  feet  deep,  and  was  four 
stories  high,  though  the  walls  were  but  two  :  tliey  were 
arched  j    and,   in   the   lower  piirt,    corresponding  in 
depth   with    the   foundation  above   mentioned,    were 
stalls  large  enough  to  hold  300  elephants,  with  their 
fodder,  &c.      Over  these  were  stalls  and  other  conve- 
niences for  4000  horses;  and  there  was  likewise  room 
for   lodging    20,000  foot  and  4000  cavalry,   withont 
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Ci^thaffe.  anotber«  even  rektioos  with  re]fitioii8|  for  the  •nUr^ 
*       w      -'  talDin^nt  of  the  troo[is, 

A  A^ha\  '^^^  ^^^^  ^^^^  Cneius  and  Publiua  Sclpio  bad  car- 
defeated  by'*^^^  ^°  ^^  ^^^  '^^  Spaia  with  great  success  against 
the  CartbagJiiians.  Asdrubal  bad  been  ordered  to  ea- 
ter Italy  with  bis  army  tq  assist  Hannibal ;  but  being 
defeated  by  the  Bomans,  was  prevented.  Tbe  dicta- 
tor and  senate  of  Rome,  encouraged  by  this  news^ 
carried  on  tbe  prepai^tions  for  the .  next  campaign 
with  tbe  greatest  vigour,  whilst  Hannibal  remained  in- 
active at  Capna^  This  inaction,  however,  seems  to 
have  proceeded  from  bis  expectation  of  succours  from 
Africa,  wbich  never  came,  and  which  delay  occasioned 
his  ruin.  Tbe  Boman  dictator  now  released  from 
prison  all  criminals,  and  persons  confined  for  debt, 
who  were  willing  to  enlist  themselves.  Of  these  he 
formed  a  body  of  6000  foot,  armed  with  tbe  broad- 
swords and  bucklers  formerly  taken  from  the  Gauls* 
Then  the  Boman  army,  to  tbe  number  of  about  25,000 
roeu,  marched  out  of  the  city  under  the  command  of 
Uie  dictator }  while  Marcellus  kept  the  remains  of 
Yarrows  army,  amounting  to  about  15,000  n^en,  at 
Casilinum,  in  readiness  to  march  whenever  there  should 
be  occasion. 

Thus  the  Boman  forces  were  still  superior  to  those 

of  Hannibal  >  and  as  they  now  saw  tbe  necessity  of 

following  tbe  example  of  Fabius  Maximus,  no  engage- 

227       ment  of  any  consequence  happened  tbe  first  year  after 

Marcelltti  the  battle  of  Cannes.     Hannibal  made  a  froitless  at- 

gaini  an     tempt  upon  Nola,  expecting  it  would  be  delivered  op 

advantaee  ^^  |^^  .  y^^^  ^^^^  ^^^  prevented  by  Marcellus,  who  had 

flibal.      ~  entered  that  city,  and  sallying  unexpectedly  from  three 
gates  upon  tbe  Carthaginians,  obliged  them  to  retire 
in  great  confusion,  with  the  loss  of  5000  men.     Thi» 
was  tbe  first  advantage  that  had  been  gained  by  the 
Bomans  where  Hannibal   had  commanded  in  person, 
and  raised  tlie  spirits  of  the  former  not  a  little.     They 
were,  however,  greatly  dejected,  on  bearing  that  the 
consul  Postbomius  Albinus,  with  his  whole  army,  had 
been  cut  off  by  the  Boii,  as  he  was  crossing  a  forest* 
Upon  this  it  was  resolved  to  draw  all  the  Boman  for* 
ces  out  of  Gaul  and  other  countries,  and  turn  them 
against  Hannibal ;  so  that  the  Carthaginian  stood  daily 
,^3       more  and  more  in  need  of  those  supplies,  which  yet 
Hannibal    never  arrived  from  Carthage.     He  reduced,  however, 
lakekMve-  the  cities  of  Nuceria,  Casilinum,  Fetelia,  Consentia, 
ral  citiei.    Crotona,  Locri,  and  several  others  in  Great  Greecei 
before  the  Bomans  gained  any  advantage  over  him,  ex- 
cept that  before  Nola,  already  mentioned.     The  Cam* 
panians,  who  had  espoused  the  Carthaginian  interest, 
"raised  an  army  of  14,000  of  their  own  nation  in  fa- 
vour of  Hannibal,  and  put  one  Marius  Alsius  at  the 
head  of  it  ^  but  he  was  surprised  by  tbe  consul  Sen^ 
pronius,  who  defeated  and   killed  biro,  with  2000  of 
bis  men*     It  was  now  found  that  Hannibal  bad  con- 
cluded a  treaty  of  alliance,  offensive  and  defensive,  with 
Philip  king  of  Macedon  :  but,  to  prevent  any  disturb* 
139       ance  from  that  quarter,  a  Boman  army  was  sent  to 
Behde-    Macedon.     Soon  after  this  Marcellus  defeated  Han- 
ftmicd  by    gjj^i^i  10  a  pitched  battle,  having  armed  his  men  with 
MarccHofl.  j^^^  p*]^^^  „j^j  generally  at  sea,  and  chiefly  in  boards 
ing  of  shipf )  by  which  means  the  Carthaginians  were 
pierced  through,  while  they  were  totally  unable  t« 
hurt  their  adversaries  with  the  short  javelins  they  car- 
xM«    Miu:!Qellu»  punoed  them  dose  $  and  befim  they 
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got  to  their  camp,  killed  5000,  and  took  (00  prl-  Cartbaga. 
sooers  J  losing  himself  about  1000  men»  who  were  trod  '      ¥     ■' 
down  by  tbe  Numidian  horse,  commanded  by  Han*       5^? 
nibal  in  person*    After  this  defeat  the  Carthaginian  ^^||^'^  ^^ 
general  found  himself  deserted  by  1200  of  bis  best^riyofc* 
horse,  partly  Spaniards,  and  partly  Numidians,  who  hone* 
had  crossed  the  Alps  with  him*    This  toadied  him  so 
sensibly,    that  he  left  Campania,    and    relired  iaio . 
Apulia. 

Tbe  Bomans  still  continued  to  increase  their  forces  ^ 
and  Hannibal,  not  having  the  same  resources^  found  k 
impossible  to  act  against  so  many  armies  at  once*    Fai- 
bios  Maximus  advanced  into  Campania,  whither  Han* 
nibal  was  obliged  to  return,  in  order  to  save  Capua- 
lie  ordered  Hanno,  however,  at  the  head  of  17,000 
foot  and  1700  horse,  to  seize  Beneventum  i  but  he 
was  utterly  defeated,  scarce  2000  of  his  men  being  lefit      ^ 
alive.     Hannibal  himself,  in  the  mean  time,  advanced  He  is  again 
to  Nola^  where  he  was  again  defeated  by  Marcellus.  defeated. 
He  new  besan  to  lose  ground:  the  Bomans  retook  ^"^^  ^^SM^* 
Casilinum,  Accua  in  Apulia,   Arpi,  and  -^^^"^uo*  >  ground, 
but  tbe  city  of  Tarentum  was  delivered  up  to  him  by 
its  inhabitants.    The  Bomans   then  entered  Campa- 
nia, and  ravaged  the  whole  country,  threatening  C»- 
poa  with  a  siege*    Tbe  inhabitants  immediately  ac- 
quainted Hannibal  with  their  danger  >  but  be  was  so 
intent  upon  reducing  the  citadel  of  Tarentum,  that  he 
could  not  be  prevailed  upon  to  come  to  their  assistance* 
In  the  mean  time  Hanno  was  again  utterly  defeated 
by  Fulvius,  his  camp  taken,  and  he  himself  forced  to 
fly  into  Brottium,  with  a  small  body  of  horse.     The 
consuls  then  advanced  with  a  design  to  besiege  Capoa 
in  form.     But,  in  their  wav,  Sempronins  Gracchus,  » 
man  of  great  bravery,  and  an  excellent  general,  was 
betrayed  by  a  Lucanian  and  killed,  which  proved  a 
very  great  detriment  to  the  republic.     Capua,  how-Qq^|^^ 
ever,  was  soon  after  invested  on  all  sides }  and  the  be»gieg«d  by 
sieged  onoe  more  sent  to  Hannibal,  who  now  came  to  the  Ro- 
their  assistance  with  bis  horse,  bis  light-armed  infantry,  >°^** 
and  33  elephants*     He  found  means  to  inform  the      ,^^ 
besieged  of  the  time  he  designed  to  attack  the  Bomana^Hsonibal 
ordering  them  to  make  a  vigorous  sally  at  the  same  in  vain 
time.     The  Boman  generals,  Appius  and  Fulviua,  J^"PYJ^ 
upon  the  first  news  of  the  enemy's  approach,  divided '^^^^ ' 
their  troops.    Appins  taking  upon  him  to  make  head 
against  the  garrison,  and  Fulvius  to  defend  the  tn- 
trenchments  against  Hannibal.     The  former  found  no 
difliculty  in  repulsing  tbe  garrison,  and  would  have 
entered  the  city  with  them,  bad  he  not  been  wounded 
at  the  very 'gate,  which  prevented  him  from  pursuing 
his  design.     Fulvius  found  it  more  diflicult  to  with- 
stand Hannibal,  whose  troops  behaved  themselves  with 
extraordinary  resolution.     A  body  of  Spaniards  and 
Nuroidians  had  even  the  boldness  to  pass  tbe  ditcfa^ 
and,  in  spite  of  all  opposition,  climbing  the  ramparts^ 
penetrated  into  the  Boman. camp:  but,  not  being  pn^ 
perly  seconded  by  the  rest,  they  were  all  to  a  ttaa  eut 
in  pieces.     Tbe  Carthaginian  general  was  so  disbeart* 
ened  at  diis,  especially  afler  the  garrison  was  repulsed^ 
that  he  sounded  a  retreat,  which  was  made  in  good 
order.    His  next  attempt  for  the  relief  of  Capua  was      ,^ 
to  march   to  Borne,  where  he  hoped   bis  approadiHeiaarcb. 
would  strike  so  much  terror,  that  the  armies  would  heettoRooie. 
called  from  before  Capun  j  and  that  the  Capoans  might 
not  be  dttheutcoed  by  his  svddea  depsitovey  he  found 
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CtetiMge.  flmnt  to  acqoaint  them  with  his  design.  The  newt  of 
'  V  '■  h«  approach  caused  great  consternation  In  the  roe- 
tnvpotis.  Some  of  the  senators  were  for  callincr  all  the 
armies  in  Italy  into  the  neighbourhood  of  Rome,  as 
thinking  nothing  less  was  able  to  resist  the  terrible  Car- 
thaginian. But  Fabins  told  them  that  HannibaPs  de- 
sign was  not  to  take  Rome,  but  relieTe  Capua ;  upon 
which  FoWins  was  recalled  to  Rome  with  15,000  foot 
155       and  1000  horse ;  and  this  obliged  Hannibal  again  to 


He  Mr- 


retire.     He  then  returned  before  Capua  so  suddenly 
prues  and  ^11,^1  he  surprised  A ppius  in  his  camp,    ' 

' '     great  number  of  men,  and  oblig- 


defeats 


droTe  him  ont 


ed  him  to  intrench  himself  on  some  eminences,  where 

j^g       be  expected  to  be  soon  joined  by  his  colleague  Fulvius* 

Capoa  Mb-  As  Hannibal,  however,  now  expected  to  have  all  the 

■aiu  to  the  Roman  forces  upon  him,  he  could  do  nothing  more  for 

*^*"*''**     the  relief  of  Capua  j  which  was  of  consequence  obliged 

i..       to  submit  to  the  Romans. 
Ceateuas        A  little  before  the  surrender  of  Capua,   Hannibal 
Peanla  de-  came  up  with  a  Roman  army  commanded  by  one  M. 
^^W .  Centenius  Penula,  who  had  signalized  himself  on  many 
'  occasions  as  a  centurion.     This  rash  man,  being  intro^ 
duced  to  the  senate,  had  the  assurance  to  tell  them, 
that  if  they  would  trust  him  with  a  body  of  only  5000 
men,  he  would  give  a  good  account  of  Hannibal.  They 
ffave  him  8ooo,  and  his  army  was  soon  increased  to 
ckrable  that  number.     He  engaged  the  Carthaginians 
on  HannibaPs  first  offering  him  battle ;  but,  after  an 
enga^ment  of  two  hours,  was  defeated,  himself  and 
i^%       all  his  men  being  slain   except  about    xooo.      Soon 
as  alio  tlie  after,  having  found  means  to  draw  the  pneter  Cneins 
ff"^v  ^^  Fuhrius  into  an  ambuscade,  Hannibal  cut  in   pieces 
^^^  almost  his  whole   army,   consisting  of  18,000  men. 

In  the  mean  time  Marcellus  was  making  great  pro- 
gress in  Samnium.  The  city  of  Salapia  was  betray- 
ed to  him  }  but  he  took  other  two  by  assault.  In  the 
last  of  these  he  found  3000  Carthaginians,  whom  he 
put  to  the  sword;  and  carried  off  240,000  bushels  of 
ud^  wheat,  and  X  10,000  of  barley.  This,  however,  was  by 
proeoiiMl  no  means  a  compensation  for  the  defeat  which  Han- 
Felvios  nibal  soon  after  gave  the  proconsul  Fulvins  Centuma- 
Ids,  whom  he  surprised  and  cot  off,  with  13,000  of  his 
men. 

After  this  defeat  the  great  Marcellus  advanced  with 

his  army  to  oppose  Hannibal.    Various  engagements 

happened  without  any  thing  decisive.     In  one  of  them 

the  Romans  are  said  to  have  been  defeated,   and  in 

another  Hannibal ;  hot  notwithstanding  these,  it  was 

neither  in  the  power  of  Marcellns,  nor  any  other  Ro- 

140       ^^^  general,  totally  to  defeat  or  disperse  the  army  com- 

IfMcellas   manded  by  Hannibal  in  person.     Nay,  in  the  eleventh 

drawn  into  year  of  the  war,  Hannibal  found  means  to  decoy  into 

*^~~    an  ambuscade  and  cot  off  the  great  Marcellus  himself; 

the  consequence  of  which  was,  that  the  Romans  were 

obliged  to  raise  the  siege  of  Locri,  with  the  loss  of  all 

their  military  engines. 

r>rihiM|tai      Hitherto  the  Carthaginians,  though  no  longer  the 

an  aSun    favonrites  of  fortune,  had  lost  but  little  ground  ;  but 

totally        now  they  met  with  a  blow  which  totally  ruined  their 

lS^^J!If  *ff*>'**     This  was  the  defeat  of  Asdrubal,  Hannlbal^s 

of  Andm-    brother,  who  had  left  Spain,  and  was  marching  to  his 

baL  assistance.    He  crossed  the  Pyrenees,  without  any  dif^ 

ficnity  'j  and,  as  the  silver  mines  had  supplied  him  with 

a  very  considerable  quantity  of  treasure,  he  not  only 

prevailed  upon  the  Gauls  to  grant  him  a  passage 
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through  their  territories,  but  likewise  to  furnish  him  Carthtg^. 
with  a  considerable  number  of  recruits.  Meeting  with  ^  ^  ^■^^ 
many  favourable  circumstances  to  expedite  his  march, 
be  arrived  at  Placentta  sooner  than  the  Romans  or 
even  his  brother  Hannibal  expected.  Had  he  conti- 
nued to  use  the  same  expedition  with  which  he  set 
out,  and  hastened  to  join  his  brother,  it  would  have 
been  utterly  impossible  to  have  saved  Rome  ;  but,  sit- 
ting down  before  Placentia,  he  gave  the  Romans  an 
opportunity  of  assembling  all  their  forces  to  attack 
him.  At  last  he  was  obliged  to  raise  the  siege,  and 
began  his  march  for  Umbria.  He  sent  a  letter  to  ac- 
quaint his  brother  of  his  intended  motion ;  but  the 
messenger  was  intercepted  :  and  the  two  consuls,  join- 
ing their  armies,  with  united  forces  fell  upon  the 
Carthagmians.  As  the  latter  were  inferior  both'  in 
numbers  and  resolution,  they  were  utterly  defeated, 
and  Asdrubal  was  killed.  About  the  same  time,  Han- 
nibal himself  is- said  to  have  suffered  several  defeats, 
and  was  retired  to  Canusium ;  but,  on  the  fatal  news 
of  his  brother^s  defeat  and  death,  he  was  filled  with 
despair,  and  retired  to  the  extremity  of  BrUttium  } 
where,  assembling  all  his  forces,  he  remained  for  a 
considerable  time  in  a  state  of  inaction,  the  Romans 
not  daring  to  disturb  him  ^  so  formidable  did  they 
esteem  him  alone,  though  every  thing  about  him  went 
to  wreck,  and  the  Carthaginian  affairs  Seemed  not 
far  from  the  verge  of  destructioh.  Livy  tells  us,  that 
it  was  diflicult  to  determine  whether  his  conduct  was 
more  wonderftil  in  prosperity  or  in  adversity.  Not- 
withstanding which,  Bruttium  beiYig  but  a  small  pro- 
vince, and  many  of  its  inhabitants  being  either  forced 
into  the  service,  or  forming  themselves  into  parties  of 
banditti,  so  that  a  great  part  of  it  remained  unculti- 
vated, .be  found  it  a  difficult  matter  to  subsist  there, 
especially  as  no  manner  of  supplies  were  sent  him  from 
Carthage.  The  people  there  were  as  solicitous  about 
preserving  their  possessions  in  Spain,  and  as  little  con- 
cerned about  the  situation  of  affairs  in  Italy,  as  if  Han« 
nibal  had  met  with  an  uninterrupted  conrse  of  success, 
and  no  disaster  befallen  him  since  he  first  entered  that 
country.  f^^ 

All  their  solicitude,  however,  about  the  affairs  of II19  great 
Spain,   was  to  no  purpose  j  their  generals,  one  after  P"V««»f 
another,  were  defeated  by  the  Romans.      They   had^^g^^^ 
indeed  cut  off  the  two  Scipios  ^  but  found  a  mnch^*^*** 
more   formidable  enemy  in   the  young  Scipio,   after- 
wards sumamed  Africamts,     He  overthrew  them  in 
conjunction  with  Masinissa  king  of  Numldia  ;  and  the 
latter  thereafter  abandoned  their  interest.      Soon  af- 
ter, Syphax  king  of  the  Massesylir,  was  fikewise  'per- 
suaded to  abandon  their  party.     Scipro  also  gave  the 
Spanish  reguli  a  great  overthrow,'  and   reduced  the 
eities  of  New  Carthage,  Gades,  and  maOy  othei*  im- 
portant places.     At  last  the  Carthaginians  began  to 
open  their  eyes  when  it  was  too  late.    Mago  was  or- 
dered to  abandon  Spain,  and  sail  with  alt  expedition      ' 
to  Italy.    He  lauded  on  the  coast  of  Lignrhi  with  an  Mtgo  lands 
army  of  12,000  foot  and  2000  horse  j  where  he  snr- in  Italy, 
prised  Genoa,  and  also  seized  upon  the  town  and  port 
of  Savo.     A  reinforcement  was  sent  him  to  thh  pface, 
and  new  levies  went  on  very  briskly  in  Lignria ;  but 
the  opportunity  was  past,  and  covld  not  be  recalled. 
Scipio  having  carried  all  before  him  in  Spain,  passed  g^o  bade 
over  into  Africa,  where  be  met  with  no  eaemy  <sapsMeia  Africa. 
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Carton  ^on,  by  the  diBproportioned  apptuUemeDk  of  these  seven 
I  at  300I.  and  the  nine  pieces,  being  the  Triumph  of 
CarucaU;  Julius  Ctiesar,  by  Andrsea  Mantegna,  appraised  at  loool. 
They  seem  to  have  been  taken  small  notice  of  till  Kkig 
William  built  a  gallery,  purposely  to  receive  them  at 
Hampton  Court ;  whence  they  were  moved,  on  their 
suflering  from  damps,  to  the  ijueen^s  Palace. .  They  are 
now  at  Windsor  Castle,  and  open  to  public  inspection. 

CARTOUCHE,  in  Architecture  and  Sculpture,  an 
ornament  representing  a  scroll  of  paper.  It  is  usu- 
ally a  flat  member,  with  wavings  to  represent  some 
inscription,  device,  cipher,  or  ornament  of  aimooi^. 
They  are,  in  architecture,  much  the  aame  as  modii- 
lions  'f  only  these  are  set  under  the  cornice  in  wains* 
cotting,  and  those  under  the  cornice  at  the  eaves  of  a 
house. 

Cartouche,  in  the  military  art,  a  case  of  wood,  about 
three  inches  thick  at  the  bottom,  girt  with  marline, 
holding  about  four  hundred  musket  balls,  besides  six  or 
eight  balls  of  iron,  of  a  pound  weight,  to  be  fired  out  of 
a  faobit,  for  the  defence  of  a  pass,  &c. 
.  A  cartouche  is  sometimes  made  of  a  globnlar  form, 
and  filled  with  a  ball  of  a  pound  weight  j  and  some* 
times  it  is  made  for  the  guns,  being  of  a  ball  of  half 
or  quarter  a  pound  weight,  according  to  the  nature  of 
the  gun,  tied  in  form  of  a  bunch  of  grapesi  on  a  tom- 
pion  of  wood,  and  coated  over.  These  were  made  in 
the  room  of  partridge-shot. 

CARTRIDGE,  in  the  military  art,  a  case  of  paste- 
board  or  parchment,  holding  the  exact  charge  of  a  fire- 
arm. Those  for  muskets,  carabines,  and  pistols,  bold 
both  the  powder  and  ball  for  the  charge  :  and  those  of 
cannon  and  mortars  are  usually  in  cases  of  pasteboard 
or  tin,  sometimes  of  wood,  half  a  foot  long,  adapted  to 
the  caliber  of  the  piece. 

CabtridgE'Box^  a  case  of  wood  or  turned  iron,  co- 
vered with  leather,  holding  a  dozen  musket  cartridges* 
It  is  worn  upon  a  belt,  and  bangs  a  little  lower  than 
the  right  pocket-bole. 

CARTWRIGHT,  William,  an  eminent  divine 
and  poet,  bom  at  North  way,  near  Tewkesbury,  in 
Gloucestershire,  in  September  161 1.  He  finished  his 
education  ut  Oxford ;  afterwards  went  into  holy  orders, 
and  became  a  most  florid  preacher  in  the  university. 
In  1642,  he  had  the  place  of  succentor  in  the  church 
of  Salisbury  :  and,  in  1642,  was  chosen  junior  propter 
,  in  the  university.  He  was  also  metaphysical  reader  there. 
Wit,  judgment,  elocution,  a  graceful  person  and  be- 
haviour, oceasioned  that  encomium  of  him  from  Dean 
Fell,  **  That  he  was  the  utmost  that  man  could  come 
^•*^  He  was  an  expert  linguist  \  an  excellent  orator  } 
and  at  the  same  time  was  esteemed  an  admirable  poet. 
There  are  extant  of  his,  fonr  plays,  and  some  poems. 
He  died  in  1643,  aged  33. 

CARVAGE  (^carvagium)f  the  same  with  Carru- 

CAGE. 

Henry  IH..  is  bM  to  have  taken  earvage,  that  is,  two 
marks  of  silver  of  every  knight's  fee,  towards  the  mar-- 
riage  of  liis  sister  Isabella  to  the  emperor.  Carvage 
could  ouly  be  imposed  on  tenants  mi  capite* 

Carvage  also  denotes  a  privilege  whereby  a  man  is 
^empt^  from  the  service  of  carrucage. 
*  GARIK)ATUR1US,  in  ancient  law  books,  he  that 
keUflend  m  eooeiige,  or  by  plough  tenure^ 


[    228     ]  CAR 

CARUCATE.    See  Carrucate. 
CARVER,  a  cutter  of  figures  or  other  devices  lo 
wood.    See  Carving. 
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Carvers  answer  to  what  the  Romans  called  sculptorts^ 
who  were  different  from  ceelatoree^  or  engravers,  as  these 
last  wrought  in  metal. 

Carver  is  also  an  officer  of  the  table,  whose  buss* 
ness  is  to  cut  up  the  meat,  aud  distribute  it  to  the 
guests.  The  word  is  formed  from  the  Latin  carptor^ 
which  signifies  the  same.  The  Romans  also  called 
him  carpu9f  sometimes  scissor^  scindendi  magitter^  and 
etructon 

In  the  great  families  at  Rome,  the  carver  was  aa 
officer  of  some  figure.  There  were  masters  to  teach 
them  the  art  regularly,  bji  means  of  figures  of  aniosals 
cut  in  wood.  The  Greeks  also  had  their  carvers,  called 
imvfHf  q.  d.  diribitore^f  or  distrihutors^  lu  the  pri* 
mitive  times,  the  mast^  of  the  feast  carved  for  all  his 
guests.  Thus  in  Homer,  when  Agamemnon's  ambassa- 
dors  were  entertained  at  Achilles's  table,  the  hero  him- 
self carved  the  meat.  Of  latter  times,  the  same  office 
on  solemn  occasions  was  executed  by  some  of  the  chief 
men  of  Sparta.  Some  derive  the  custom  of  distri- 
buting to  every  guest  his  portion,  firom  those  early  agee 
when  the  Greeks  first  left  off  feeding  on  acorns,  and 
learned  the  use  of  com :  The  new  diet  was  so  great  a  deli« 
cacy,  that  to  prevent  the  guests  from  qnarrelling  about 
it,  it  was  fouEul  necessary  to  make  a  fair  distribution* 

In  Scotland,  the  king  has  a  hereditary  carver  ia  the 
family  of  Anstruther. 

CARUI,  or  Carvi,  io  Botantf.  See  Caruu,  Bo» 
TANT  Index. 

CARVING,  in  a  general  sense,  the  art  or  act  of 
cotting  or  fashioning  a  hard  body,  by  means  of  some 
sharp  instrument,  especially  a  chissel.  In  this  sense 
carving  includes  statuaiy  and  engraving,  as  well  as  cat- 
ting in  wood. 

Carving,  in  a  nsore  particular  sense,  is  the  art  of 
engraving  or  cutting  figures  in  wood.  In  this  sense 
carvings  according  to  Pliny,  is  prior  both  to  statuary 
•ndpainting. 

To  caive  a  figure  or  design,  it  most  be  first  drawn 
or  pasted  on  the  wood  ^  which  done,  the  rest  of  the 
block  not  covered  by  the  lines  of  the  design,  is  to 
be  cut  away  with  little  narrow-pointed  knives.  The 
wood  fittest  for  the  use  is  that  which  is  hard,  tough, 
and  close,  as  beech,  but  especially  box  :  to  prepare  it 
for  drawing  the  ^sign  on,  they  wash  it  over  with 
white  lead  tempered  in  water  >  which  better  enables  it 
either  to  bear  ink  or  the  crayon,  or  even  to  take  the 
impression  by  chalking.  When  the  design  is  to  be 
pasted  on  the  wood,  this  whitening  is  omitted,  and 
they  content  themselves  with  seeing  the  wood  well 
planed.  Then  wiping  over  the  painted  side  of  the 
figure  with  gum  tragacanth  dissolved  in  water,  they 
clap  it  smooth  on  the  wood,  and  let  it  dry :  which  done, 
they  wet  it  slightly  over,  and  fret  off  the  surface  of  the 
paper  gently,  till  all  the  strokes  of  the  figure  appear 
distinctly.  This  done,  they  fall  to  cutting  or  carvings 
as  above; 

CARUM.    See  Botany  Index. 

CARUNCULA,  or  Caruncle,  in  Anai9myfjL  tesm 
denoting  a  little  piece  of  flesh,  and  applied  to  several 
{arts  of  the  human  body.    Thus, 
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Catamcnlm  CjaUNCULS  Myrtiformes^  in  Anatomy^  fleshy  knobs 
Mjmiror.  ftboat  tb«  siic  of  a  myrtle  berry^  mi pposed  io  owe  tlieir 
origin  to  the  breaking  of  the  by  men.  See  An  ATOMY 
Ittiex* 

CailukcleSi  in  the  nrethniy  proceeding  from  a  go* 
Dorrhoea,  or  an  ulceration  of  the  urethra,  may  be  redu* 
oad  by  introducing  the  Bougie. 

CARUSs  a  ftudden  deprivation  of  sense  and  motion, 
affecting  the  whole  body.     See  Medicine  Indexm 

Carus,  Marcus  Aurtlius^  was  raised  from  ft  low 
•tation,  by  his  great  merit,  to  be  emperor  of  Rome  in 
282*  He  shewed  himself  worthy  of  the  empire  \  sub* 
djied  his  enemies  \  and  gave  tbe  Romans  a  prospect  of 
happy  days,  when  he  was  unfortunately  killed  by  light* 
aiog  in  284* 

CAR  WAR,  a  town  of  Asia,  on  tbe  coast  of  Mala* 
bar  in  the  East  Indies,  and  where  the  East  India  Coov 
pany  have  a  factory,  fortified  with  two  bastions.  The 
▼alleys  about  it  abound  in  corn  and  pepper,  which 
last  is  the  best  in  the  East  Indies.  The  woods  on 
the  mountains  abound  with  quadrupeds,  such  as  ti- 
gers, wolves,  monkeys,  wild  hogs,  deers,  elks,  and  a 
sort  of  beeves  of  a  prodigious  size.  The  religion  of 
the  natives  is  Paganism  \  and  they  have  a  great  many 
strange  and  superstitious  customs.  E.  Long.  73.  7. 
N.  I^t.  15.  o. 

GARY,  Lucius,  Lord  Viscount  Falkland,  was 
bom  in  Oxfordshire,  about  the  year  1610;  a  young 
nobleman  of  great  abilities  and  accomplishments.  About 
the  time  of  bis  father's  death  in  1033,  be  was  made 
gentleman  of  the  privy  chamber  to  King  Charles  I. 
and  afterwards  secretary  of  state.  Before  the  assem- 
bling of  the  long  parliament,  he  had  devoted  himself 
to  literature,  and  every  pleasure  which  a  fine  genius, 
a  generous  disposition,  and  an  opulent  fortune,  could 
afford :  when  called  into  public  life,  be  stood  foremost 
in  all  attacks  on  the  high  prerogatives  of  the  crown  \ 
but  when  civil  convulsions  came  to  an  extremity,  and 
it' was  necessary  to  choose  a  side,  he  tempered  his  zeal, 
and  defended  the  limited  powers  that  remained  to  mo* 
isarchy.  Still  anxious,  however,  for  his  country,  he 
•eems  to  have  dreaded  equally  the  prosperity  of  the 
royal  party,  and  that  of  the  parliament^  and  among 
bis  intimate  friends,  often  sadly  reiterated  the  word 
jHOce.  This  excellent  nobleman  freely  exposed  his 
person  for  the  king  in  all  hazardous  enterprises,  and 
was  killed  in  the  34th  year  of  his  age  at  the  battle 
of  Newberry*  In  Well  wood's  Memoirs  we  are  told, 
that  whilst  he  was  with  the  king  at  Oxford,  his  ma- 
jesty went  one  day  to  see  the  public  library,  where  he 
was  shown  among  other  books  a  Virgil,  nobly  printed, 
and  exquisitely  bound.  The  Lord  Falkland,  to  divert 
the  king,  would  have  his  majesty  make  a  trial  of  his 
fortune  by  the  Sortes  VirgiliansB,  an  usual  kind  of  di- 
vination m  ages  past,  made  by  opening  a  Virgil.  The 
king  opening  the  book,  the  passage  which  happened  to 
come  up,  was  that  part  of  Dido's  imprecation  against 
^neas,  iv.  615,  &c.  which  is  thus  translated  by 
Drydeir: 

*'  Oppress^  with  nombers  in  th*  unequal  field, 
**  His  nncn  discouraged,  and  himself  expellM  ^ 
^*  Let  him  for  succoor  sue  from  place  to  place, 
**  Torn  from  his  subjects  and  his  son's  embrace.^'  &c. 

King  Charles  seembg  concerned  at  this  accident,  the 
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Lord  Falkland^  who  observed  it,  would  likewise  try  hia 
own  fortUQf  in  the  same  manner,  hoping  he  might  fall 
u[K>Q  some.pHM^gO  that  could  have  no  relation  to  his 
ease,  and  thereby  divert  tbe  king's  thoughts  from  any 
impression  the  other  might  make  upon  him :  but  the 
place  Lord  Falkland  stumbled  upon  was  yet  more  suit- 
ed to  his  destiny  tban  the  other  had  been  to  the  king's; 
being  the  following  expressions  of  Evander,  upon  the 
untimely  death  of  his  son  Pallas,  ^n.  xi.  152. 

O  Pallas !  thou  hast  fatPd  thy  plighted  word  }  * 
To  fight  with  caution,  not  to  tempt  the  sword;. 
**  I  warn'd  thee,  but  in  vain  ;  for  well  I  knew 
What  perils  youthful  ardour  would  pursue  ^ 
That  boiling  blood  would  carry  thee  too  far  y 
Young  as  thou  wert  in  dangers,  raw  to  war. 
O  curst  essay  of  arms,  disastrous  doom. 
Prelude  of  bloody  fields  and  fights  to  come  !** 

He  wrote  several  things  both  poetical  and  political  y 
and  in  some  of  the  king's  declarations,  supposed  to  be 
penned  by  Lord  Falkland,  we  find  the  first  regular  de* 
fiuition  of  the  English  constitution  that  occurs  in  any. 
composition  published  by  authority.  His  predecessor, 
the  first  Viscount  Gary,  was  ennobled  for  being  the  first 
who  gave  King  James  an  account  of  Queen  Elizabeth's 
death. 

Ca&y,  Robertf  a  learned  English  chronologer,  bom 
in  Devonshire  about  the  year  1615.  On  the  Restora- 
tion, he  was  preferred  to  the  archdeaconry  of  Exeter,- 
but  on  some  pretext  was  ejected  in  1664,  and  spent  the 
rest  of  his  days  at  his  rectory  of  Portlemoth,  where  he 
died  in  1688,  He  published  PaUglogta  CArontca^  a- 
chronology  of  ancient  times,  in  three  parts,  didactical, 
apodeictical,  and  canonical }  and  translated  the  hymns 
of  the  church  into  Latin  verse. 

GARY  A,  -.£,  (Stephanus) ;  Cary^^'amm^  (Pan- 
sanius)  \  a  town  of  Laconia,  between  Sparta  and  the. 
borders  of  Messenia  \  where  stood  a  temple  of  Diana,« 
thence  called  Gnyatis^  'idis ;  whose  annaal  festival, 
called  Carya^  ^rum^  was  celebrated  by  Spartan  virgins 
with  dances.  An  inhabitant,  CaryaUs^  and  Caryatu^ 
CarwUis  «y9f#,  a  Laconian  bee,  (Stephanus). 

Carym^  'orum^  in  Andtni  Gef^^phy^  a  place  in  Ar- 
cadia, towards  the  borders  of  Laconia.  Whether  from- 
this  of  Arcadia,  or  that  of  Laconia,  the  cohimrue  cary* 
atides  of  Vitruvins  and  Pliny  (which  were  statues  of 
matrons  in  stoles  or  long  robes)  took  the  appellation,  is 
disputed. 

CARYTES,  in  antiquity,  a  festival  in  honour  of* 
Diana,  surnamed  Caryaiii^  held  at  Garynm,  a  city  of. 
Lacouia.  The  chief  ceremony  was  a  certain  dance  said 
to  have  been  invented  by  Gastor  and  Pollux,  and  per- 
formed by  tbe  virgins  of  the  place.  During  Xerxes'a 
invasion,  the  Laconians  not  daring  to  appear  and  cele- 
brate the  customary  solemnity,  to  prevent  incurring  the 
anger  of  the  goddess  by  such  an  intermission,  ihe  neigh- 
bouring swains  are  said  to  have  assembled  and  snn^ 
pastorals  or  bucidvrmi^  which  is- said  to  have  been  the- 
origin  of  bucoiic  poetry. 

GARYATIDES,  or  Cariates.    See  Arcbxtxc- 

TURE. 

GARYL,  Joseph,  a  divine  of  the  last  ceetufy,  hred. 
at  Oxford,  and  some  time  preacher  to  tbe  society  of 
Lincoln's-inn, .  an  employment  he  filled  with4nuch  ap«- 
plause.'  He  became  a  frequent  preacher  before  the 
long  parliamcnti  a  liceoser  of  thi^ir  books,  one  of  the 
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Cmryl  aflseilably  of  divines,  -and  one  of  the  triers  for  the  ap- 
li  prdtmii^P  of  ministers;  in  all  which  capscities  he 
^*7.!?*'^''^'>^*^^^  himself  a  man  <^-«ottsid«r&bIe .parts  and  learn- 
ing', bat  with  great  zeal  against  the  king^s  person  and 
cause.  On  the  restoration  of  Charles  II.  he  was  silen* 
ced  by  the  act  of  uniformity,  and  lived  privately  in 
London,  where,  besides  other  works,  he  distinguished 
himself  by  a  laborious  Exposition  of  the  Book  of  Job  ; 
and  died  in  1672. 

C  ARYLL,  John,  a  late  English  poet,  was  of  the 
*  Roman  Catholic  persuasion,  being  secretary  to  Queen 
Mary  the  wife  of  James  II.  and  one  who  followed  the 
fortunes  of  his  abdicating  master  \  who  rewarded  him, 
first  with  knighthood,  and  then  with  the  honorary 
titles  of  £arl  Caryll  and  Baron  Dartford.  How  long 
be  continued  in  that  service  is  not  known  \  but  he 
was  in  England  in  the  re^n  of  Queen  Anne,  and  re- 
commended the  subject  of  the  ''  Rape  of  the  Lock** 
to  Mr  Pope,  who  at  its  publication  addressed  it  to 
bim.  He  was  also  the  intimate  friend  of  Pope's 
''  Unfortunate  Lady.*'  He  was  the  author  of  two 
plays  :  I.  **  The  English  Princess,  or  the  Death  of 
Richard  III.  1667,^  4to;  2.  '*  Sir  Salomon,  or  the 
Cantious  Coxcomb,  1671,**  4to ;  and  in  1700,  be 
published  '*  The  Psalms  of  David,  translated  from  the 
Vulgate,**  i2mo.  In  Tonson*s  edition  of  Ovid's 
Epistles,  that  of  *'  Briseis  to  Achilles**  is  said  to  be 
by  Sir  John  Caryll ;  and  in  Nichols's  Select  CoUee- 
tion  of  Miscellany  Poems,  vol.  ii.  p.  i.  the  first  eclogue 
of  Virgil  is  translated  hy  the  same  ingenious  poet.  He 
was  living  in  17179  and  at  that  time  must  have  been 
a  very  old  man.  See  three  of  his  letters  in  the  *'  Ad- 
ditions to  Pope,'*  vol.  ii.  p.  114. 

CARYOCAR,  in  Botany^  a  genus  of  the  tetragy* 
nia  order,  belonging  to  the  polyandria  class  of  plants. 
The  calyx  is  quinquepartite,  the  petals  five,  the  styles 
more  freqaently  four.  The  fruit  is  a  plum,  with  nu- 
de usses,  and  fotir  furrows  netted. 

CARYOPHYLLi¥:i,  in  Botany,  the  name  of  a 
very  numerous  family  or  order  in  L(nnaBos*s  Fragments 
of  a  Nattiral  Method  )  containing,  besides  the  class  of 
the  same  name  in  Toumefort,  many  other  plants, 
which  from  their  general  appearanee  seem  pretty  nearly 
allied  to  it.  The  following  are  the  genera,  viz.  Agro- 
sterna,  Cacubalos,  Dianthus,  DrypiSy  Cypsophilia, 
Lychnis,  Saponaria,  Silene,  Velazia,  Aleine,  Arenaria, 
Bufonia,  Cerastiuro,  Clierleria,  Glinas,  Helosteum, 
Loeflingia,  Mochringia,  Polycarpen,  Sagina,  Spergu- 
la.  Stellar! a,  Minuartia,  Mollugo,  Ortegia,  Pharnace* 
um,  Queria.  All  the  plants  of  this  order  are  berba" 
ceous,  and  mostly  annual.  Some  of  the  creeping 
kinds  do  not  rise  an  inch,  and  the  tallest  exceed  not 
seven  or  eight  feet.     See  Botaky,  Natural  Orders. 

CARYOPHYLLUS,  the  Pink,  in  Botany.  See 
Dianthus. 

Caryophyllus,  the  Clove  tree.  See  Botany 
Index* 

The.caryophyllus  aromaticns  is  a  native  of  the  Moluc- 
ca islands,  particularly  of  Amboyna,  where  it  is  princi- 
paHyonltivated.  The  clove  tree  resembles  in  its  bark 
the  olive,  and  is  about  the  height  of  the  laurel,  which  it 
also  resembles  in  its  leaves.  No  verdure  is  ever  seen  under 
it.  It  has  a  great  number  of  branches,  at  the  extremities 
of  which  are  produced  vast  qoantities  of  flowers,  that 
ai'c  first  white,  then  green,  and  at  last  pretty  red  and 
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hard.  When  they  arrive  at  this  degree  of  maturity,  Caryephyl. 
they  are,  properly  speaking,  cloves.  As  tbey  dry,  they  lui. 
assume  a  dark  yellowish  caiit  ^  and  when  gathered,  be- 
come of  a  deep  brown.  The  season  for  gathering  the 
cloves  is  from  October  to  February.  The  booghs  of 
the  trees  are  then  strongly  shaken,  or  the  cloves  beat 
down  with  long  reeds.  Large  cloths  are  spread  to  re* 
ceive  them,  and  they  are  afterwards  either  dried  in  the 
sun  or  in  the  smoke  of  the  bamboo  cane.  The  cloves 
which  escape  the  notice  of  those  who  gather  them,  or 
are  purposely  left  upon  the  tree,  continue  to  grow  till 
they  are  about  an  inch  in  thickBOSs  ;  and  these  falling 
oflF,  produce  new  plants,  which  do  not  bear  in  leas  than 
eight  or  nine  years.  Those  which  are  called  snptAer 
cloves  are  inferior  to  the  common  sort;  but  aie  pre^ 
served  in  sugar  by  the  Dutch  ;  and  in  long  voyages, 
eateu  after  their  (neals,  to  promote  digestion. 

The  clove,  to  be  in  perfection,  most  be  full  sijLed, 
heavy,  oily,  and  easily  broken ;  of  a  fine  smell,  and  of 
a  hot  aromatic  taste,  so  as  almost  to  burn  the  throat. 
It  should  make  the  fingers  smart  when  handled,  and 
leave  an  oily  moisture  upoo  them  wbea  pressed.  lo 
the  East  Indies,  and  in  some  parts  of  Europe,  it  is  so 
much  admired  as  to  be  thought  an  indispensable  iagre* 
dient  in  almost  every  dish.  It  is  put  into  their  faod, 
liquors,  wines,  and  enters  likewise  the  composition  of 
their  perfumes.  Considered  as  medicines,  cloves  are 
very  hot  stimulating  aromatics,  and  possess  in  an  emi- 
nent degree  the  general  virtues  of  substanoes  of  this 
class.  Their  pungency  resides  in  their  resin  ^  or  rather 
in  a  combination  of  resin  with  essential  oil :  for  the 
spirituous  extract  is  very  pungent ;  but  if  the  oil  and 
the  resin  contained  in  this  extract  are  separated  from 
each  other  by  distillation,  the  oil  will  be  very  mild  ^ 
and  any  pungency  which  it  does  retain,  proceeds  from 
some  small  portion  of  adhering  resin,  and  the  remain* 
ing  resin  will  be  insipid.  No  plant,  or  part  of  any 
plant,  contains  such  a  quantity  of  oil  as  cloves  do. 
From  16  ounces  Newman  obtained  by  distillation  two 
ounces  and  two  drachms,  and  Hoffman  obtained  an 
ounce  and  a  half  of  oil  from  two  ounces  of  the  spice. 
The  oil  is  specifically  heavier  than  water.  Cloves 
acquire  weight  by  imbibing  water ;  and  this  they 
will  do  at  some  considerable  distance.  The  Dutch, 
who  trade  in  cloves,  make  a  considerable  advantage 
by  knowing  this  secret.  They  sell  them  always  by 
weight;  and  when  a  bag  of  cloves  is  ordered,  they 
bang  it,  for  several  hours  before  it  is  sent  in,  over  a 
vessel  of  water,  at  about  two  feet  distance  from  the 
surface.  This  will  add  many  pounds  to  the  weight, 
which  the  unwary  purchaser  pays  for  on  the  spot. 
This  is  sometimes  practised  in  Europe,  as  well  as  in 
the  Spice  islands ;  but  the  degree  of  moibtnre  must 
be  more  carefully  watched  in  the  latter ;  for  tliere  a 
bag  of  cloves  will,  In  one  night^s  time,  attract  so  much 
water,  that  it  may  be  pressed  out  of  them  by  squeez- 
ing them  with  the  band. 

The  clove  tree  is  never  cultivated  in  Europe.  At 
Amboyna  the  Company  have  allotted  the  inhabitants 
4000  parcels  of  land,  on  each  of  which  they  were  at 
first  allowed,  and  about  the  year  1720  compelled,  to 
plant  about  125  trees,  amounting  in  all  to  500,000. 
Each  of  these  trees  produces  annually,  on  an  average, 
more  than  two  pounds  of  cloves }  and  consequently 
the  collective  produce  must  weigh  more  than  a  mil- 
lion. 
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Car}op1i>l-^^^*     The  cultittttor  18  ptiA  with  th*  s^cle  that  is 
Ins        etmttafttly  Tetnnie4  t»  tlM  Gomfany,  tMod  rMeives  some 
n         anbleached  cottons  which  are  brought  from  Corotnao- 
.    ^*'"'     del. 

'  CAHYOTA.    See  Botany  !«</#*. 

CASAy  in  ancient  and  midd^-iige  writers,  is  n«ed 
to  denote  a  cetta|^  or  lioose* 

Casa^  Stmta^  denotes  tlie  cltapel  of  the  holy  virgin 
at  Loretto.  The  Santa  Casa  is  properly  the  house, 
or  rather  chamber,  in  which  the  blessed  virgin  is  said 
to  have  been  born,  where  she  was  betrothed  to  her 
sponse  Joseph,  where  the  angel  saluted  her,  the  Holy 
Ghost  overshadowed  her^  and  by  consequence  where 
the  Sen  ef  God  was  conceived  or  incarnated.  Of 
this  building  the  Cathotico  teM  many  wonderful  stories 
too  childish  to  transcribe.  The  Santa  Casa^  or  holy 
chamber,  consists  of  one  room,  £orty-four  spans  long, 
eighteen  bread,  and  twenty-three  high.  Over  the 
ehimney,  in  a  niche,  stands  the  image  called  the  greaA 
Madona  or  Lady,  four  feet  high,  made  of  cedar,  and, 
as  thejr  say,  wrought  by  St  Luke,  who  was  a  carver 
as  well  as  a  physician.  The  mantle  or  robe  she  has 
en,  is  eevered  with  innttnserable  jewels  o€  inestimabte 
value.  She  has  a  crown,  given  hier  by  Loots  XIII.  of 
France,  and  a  little  crown  for  her  son. 

CASAL,  a  strong  town  of  Italy  ia  Mootserrat, 
with  a  citadel  and  a  bishop^s  see.  It  was  taken  by 
the  French  from  the  Spaniards  in  1640 ;  and  the  duke 
of  Mantua  sold  it  to  the  French  in  i68i.  In  1 695 
it  was  taken  by  the  allies,  who  demolished  the  for- 
tificaHens;  but  the  French. retook  it,  and  fortiBed  rt 
again.  The  king  of  Sardinia  became  master  ef  it  in 
1706,  from  whom  the  French  took  k  in  1745  j  how- 
ever the  king  of  Sardinia  got  possession  again  in  1746. 
It  is  seated  on  the  river  Po,  and  contains  15,000  inha- 
bitants.    £.  Long.  8.  57.  N.  Lat.  45.  i2. 

CjSAL'Maggiore^  a  small  strong  town  of  Italy,  in  the 
duchy  of  Milan,  seated  on  the  river  Po.  £.  Long,  i  f . 
5.  N.  Lat.  45.  6. 

CASA  NOVA,  Marc  Aktory,  a  Latin  poet, 
born  at  Rome,  snoceeded  particularly  in  ep^rams. 
The  poems  he  composed  in  honcrar  ef  the  illustrione 
men  of  Rome  are  also  nrach  esteemed.     He  died  in 
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CASAN,  a  considerable  town  of  Asia,  and  capital 

of  a  province  of  the  seme  name  in  the  Russian  empire, 
with  a  strong  castle,  a  citadel,  and  an  archbishop^s  see. 
The  country  about  it  is  very  fertile  in  all  sorts  of  fruits, 
com,  and  pulse.  It  carries  on  a  great  trade  in  furs, 
and  furnishes  wood  for  the  building  of  ships.  The 
fortress  is  built  of  stone ;  but  the  town  is  of  wood. 
The  inhabitants  amount  to  17,500.  Besides  several 
schools,  it  has  a  university,  founded  in  1803.  ^'  I^^ng. 
49.  25.  N.  Lat.  S5»  38. 

CASAS,  Bartholomew  be  las,  bishop  of  Chi- 
apa,  distinguished  for  his  humanity  and  zeal  for  the 
conversion  of  the  Indians,  was  born  at  Seville  in  1474  • 
and  went  with  his  father  who  sailed  to  America  with 
Christopher  Columbus  in  1493-  At  his  return  to 
Spain,  he  embraced  the  state  of  an  ecclesiastic,  and  ob- 
tained a  curacy  in  the  island  of  Cuba :  but  some  time 
after  quitted  his  cure  in  order  to  procure  liberty  for 
the  Indians,  whom  he  saw  treated  by  the  Spaniards 
in  the  most  cruel  and  barbarous  manner^  which  natu- 
rally gave  them  an  anconqoerable  aversion  to  Cbristi* 
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anky.     Bartholomew  eaeerted  binwelf  with  estraerdH^    Camt 
nary  teal,  for  50  years  together,  in  his  endeavours  to        U 
persnade  the  Spaniards  that  they  ought  to  treat  the  In-  .^^****'^°' 
dians  with  equity  and  mildness ;  for  which  he  snfiered        ' 
a  number  of  persecotions  from  bis  countrymen.     At 
last  the  conrt,  moved  by  bis  continual  remonstrances, 
made  laws  in  favour  of  the  Indians,  and  gave  ordeve 
to  the  (vovemors  to  observe  them,  aad  see  then  exe- 
cuted.*    He  died  at  Madnd  in  1566,  aged  9I.    Mb*  Sec  the 
wrote  several  works,  which  breathe  nothing  bat  bnai»-  ^^'f 
nity  and  virtue.     The  principal  of  them  are,  i.  An  ^^^''' 
account  of  the  dettructioa  of  the  Indies.     2»  Sevend 
treatises  in  favour  of  the  Indies,  against  Dr  Sepolveda, 
who  wrote  a  book  to  justify  the  iahumAn  barbarities 
committed    by  the    Spaniards.      3.  A  very  curions 
and   now  scarce   work  in  Latin,   00   this   queatsen, 
^  Whether   kings  or  princes  can,    consistently  with 
conscience,  or  in  virtue  of  any  right  or  title,  alienate 
their  subjects,  and  place  them  under  the  dominion  of 
another  sovereign  ? 

CASATI,  Paul,  a  learned  Jesuit,  bom  at  Fki- 
centia  in  161 7,  entered  early  among  tbe' Jesuits  ;  and 
after  having  taugtM  mathematics  and  divinity  at  Roeie, 
was  sent  into  Sweden  to  Queen  Christina,  whom  he 
prevailed  en  to  embrace  the  Popish  religioa.  He  wro(e« 
I .  Vacuttm  prosen'piwn,  2,  Terra  macktnit  moUu  3. 
Meckamcarum^  iibf%^to*  ^*  De  Igne  Dismrtatmnct^ 
which  is  moth  esteemed.  5.  Dn  Ambits  Di^atatio 
Theology  6.  Hydrostatica  Dusertationes,  7.  Optkm 
GispHtationes.  It  is  remarkable  that  he  wrote  Ibis 
treatise  on  optics  at  88  years  of  age,  and  after  be  wae 
blind.     He  also  wrote  several  books  ia  Italian. 

CASAUBON,  Isaac,  was  born  at  Geneva  in  1559  ; 
and  Henry  IV.  appointed  him  bis  library  keeper  in 
1603.  After  this  prince's  death,  be  went  to  Eng- 
land with  Sir  Henry  Wotcon,  ambassador  finom  King 
James  I.  where  he  was  kindly  received,  and  engaged  in 
writing  against  Baronias's  annals.  He  died  net  k>ng 
after  this^  in  1614  $  and  was  interred  in  Westminstep- 
abbey,  wbere  a  monomevU  was  erected  to  him.  He  was 
greatly  skilled  in  tbe  Greek,  and  in  criticism ;  poUssla- 
ed  several  valuable  commentaries;  and  received  the 
highest  eulogiums  from  aH  his  cotemporaries* 

Casahbok,  ikfertr,  a  son  of  the  preceding,  was 
born  at  Geneva  in  1 599.  He  was  bred  at  Ozfinni,  and 
took  the  degree  of  mooter  of  arts  in  1621.  The  same 
year  he  poblished  a  book  in  defence  of  his  fiather  *»- 
gainst  the  calumnies  of  certain  Roman  Catholics,  whidi 
gained  him  the  favour  of  King  James  Land  a  consideiv 
able  reputation  abroad.  He  was  made  prebendary  of 
Canterbury  by  Archbibbop  Laud.  In  tbe  beginning  of 
the  civil  war  he  lost  all  his  spiritual  promotions,  but 
still  continued  to  publish  excellent  workn.  Oliver  CrasH 
well,  then  lieutenant-general  of  the  parliament's  forces, 
would  have  employed  his  pen  in  writing  the  history  of 
tbe  late  war^  bet  he  decliiied  it,  owning  that  this 
subject  would  oblige  him  to  make  such  reflections  as 
would  be  ungrateful,  if  not  injurious,  to  his  lordship. 
Notwithstanding  this  answer,  Cromwell,  sensible  of  his 
worth,  ordered  three  or  four  hundred  pounds  to  be 
paid  him  by  a  bookseller  in  London,  whose  name  was 
Cromwell,  on  demand,  without  requiring  from  him 
any  aknowledgment  ef  his  benefactor.  But  this  offer 
be  rejected,  though  his  'oipeunstances  were  then  mean. 
At  the  same  time  it  was  proposed  by  his  friend  Mr 
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CMMbon  GretTMt  who  belonged  to  the  library  mt  St  Jemee's,        CA8S»Shoi^  In  tbe  miHtary  art,  moakel  balte,  stones,  CMs^hot 
that,  if  Casaoboo  irouM  gratify  Cromwell  in  the  re-    old  irooi  &c.  pat  into  cases,  and  shot  oat  of  gfoat        B 
quest  above  roentioued,  all  his  father's  books,  which     guns.  QuImI. 


were  then  in  the  royal  library,  having  been  parchased 
by  King  James,  shoold  be  restored  to  him,  and  a  pen- 
sion of  300!.  a  year  paid  to  the  family  as  long  as  the 
youngest  son  of  Dr  Casaobon  should  live ;  bnt  this  also 
was  refused*  He  likewise  refused  handsome  offers 
from  Christina  queen  of  Sweden,  being  determined  to 
spend  tbe  remainder  of  his  life  in  England.  At  the 
Bestoration  he  recovered  all  his  preferments,  and  con- 
tinued writing  till  his  death  in  i6ju  He  was  the 
author  of  an  English  translation  of  Marcus  Anrelius 
Antoninus*s  MediUtions,  and  of  Locios  Floms  i  edi- 
tions of  several  of  the  classics,  with  notes  ^  a  treatise  of 
use  and  custom  \  a  treatise  of  enthusiasm ;  with  many 
other  works ;  and  he  left  a  number  of  MSS,  to  the 
university  of  Oxford. 

CA8AURINA.    See  Botany  Index. 

CASCADE,  a  steep  fall  of  water  from  a  higher 
into  a  lower  place.  The  word  is  French,  formed  of  the 
Italian  caacatu^  which  signified  the  same  \  of  cascarOf 
."  to  fall,^'  and  that  from  tbe  Latin  cadere. 

Cascades  are  neither  natural »  as  that  at  Tivoli,  &c. ; 
or  artificial,  as  those  of  Versailles,  &c.*,  and  either  fall- 
ing with  a  gentle  descent,  as  those  of  Sceaux  \  or  in 
form  of  a  buffet,  as  at  Trianon ',  or  down  steps,  in 
form  of  a  perron,  as'' at  St  Cloud}  or  from  bason  to 
bason,  &c« 

CASCAIS,  a  town  of  Estremadura  in  Portugal, 
situated  at  the  mouth  of  the  river  Tagus,  17  miles  east 
of  Lisbon.    W.  Long.  10.  15.  N.  Lat,  38.  40. 

CASCARILLA.    See  Clutia  and  Crotok. 

CASE,  among  grammarians,  implies  tbe  different 
inflections  or  terminations  of  nouns,  serving  to  express 
the  different  relations  they  bear  to  each  other  $  and  to 
the  things  they  represent.     See  Grammar. 

Case  also  denotes  a  receptacle  for  various  articles  \ 
as  a  case  of  knives,  of  lancets,  of  pistols,  &c. 

Case,  in  printing,  a  larg^  flat  oblong  frame,  placed 
aslope,  divided  into  several  compartments  or  little 
square  cells }  in  each  of  which  are  lodged  a  number  of 
types  or  letters  of  the  same  kind,  whence  the  composi- 
tor takes  them  out,  each  as  he  needs  it,  to  compose 
his  matter.    See  Printing. 

Case  is  also  used  for  a  certain  numerous  quantity 
of  divers  things.  Thus  a  case  of  crown  glass  contains 
usuallj  24  tables,  each  table  being  nearly  circular,  and 
about  three  feet  six  inches  diameter  \  of  Newcastle 
•glass,  35  tsbles  \  of  Normandy  glass,  35. 

Case- Hardening  of  Iron  ^  is  a  superficial  conversion 
of  that  metal  into  steel,  by  the  ordinary  method  of 
conversion,  namely,  by  cementation  with  vegetable  or 
mineral  coals.  Tins  operation  is  generally  practised 
upon  small  pieces  of  iron,  wroDght  into  tools  and  in- 
-struments  to  which  a  superficial  conversion  is  sufficient  \ 
and  it  may  be  performed  conveniently  by  putting  the 
pieces  of  iron  to  be  case-hardened,  together  with  the 
cement,  into  an  iron  box,  which  is  to  be  closely  shut 
and  exposed  to  a  red  heat  during  some  hours.  By  this 
cementation  a  certain  thickness  from  the  surface  of 
the  iron  will  be  converted  into  steel,  and  a  proper^ 
hardness  may  be  afterwards  given  by  sudden  extinc- 
tion of  the  heated  pieces  of  converted  iron  in  a  cold 
fluid.    See  Steel. 


CASEMENT,  or  Casemate,  in  ArchiUeture^  a 
hollow  moulding,  which  some  architects  make  one- 
sixth  of  a  circle,  and  others  one  fooKb. 

Casement  is  also  used  in  building,  ibr  a  little 
moveable  window,  nsually  within  a  larger,  being  made 
to  open  or  turn  on  hinges. 

CASERN,  in  fortification,  lodgings  built  in  gani«> 
son  towns,  generally  near  the  rampart,  or  in  the  waste 
places  of  the  town  for  lodging  soldiers  of  the  garrison.. 
There  are  usually  two  beds  in  each  casern  for  six  sol- 
diers to  lie,  who  mount  the  guard  alternately^  the 
third  part  being  always  on  duty. 

CASERTA,  an  episcopal  town  of  Italy,  in  the 
kingdom  of  Naples,  and  in  the  Terra  de  Lavoro, 
with  tbe  title  of  a  duchy,  seated  at  the  foot  of  a  moun- 
tain of  the  same  name,  in  E.  Long.  15*  5.  N.  Lat# 
41.  5. 

CASES,  Peter-James,  of  Paris,  the  most  emi- 
nent painter  of  the  French  school.  The  churches  of 
Paris  and  of  Versailles  abound  with  his  works.  He 
died  in  1754,  aged  79. 

CASH,  in  a  commercial  style,  signifies  the  stock 
or  ready  money  which  a  merchant  or  other  person  has 
in  his  present  disposal  to  negotiate }  so  called  from 
the  French  term  caisae^  i.  e.  '*  chest  or  coffer,*'  for  the 
keeping  of  money. 

M.  Savary  shows  that  the  management  of  the  caj^ 
of  a  company  is  the  most  considerable  article,  and  that 
whereon  its  good  or  ill  success  depends. 

CjsH'Book.    See  Book-Keeping. 

CASHEL^  or  Cashil,  a  town  of  Ireland  in  the 
county  of  Tipperary,  and  province  of  Munster,  with 
an  archbishop's  see.  The  ruins  of  the  old  cathedral 
testify  its  having  been  an  extensive  as  well  as  handsome 
Gothic  structure,  boldly  towering  on  tbe  celebrated 
rock  of  Cashel,  which  taken  together  form  a  magni- 
ficent object,  and  bear  honourable  testimony  to  the  la- 
bour and  ingenuity,  as  well  as  the  piety  and  zeal,  of 
its  former  inhabitants.  It  is  seen  at  a  great  distance 
and  in  many  directions.  Adjoining  it  are  the  ruins 
of  tbe  chapel  of  Cormac  M'Culinan,  at  once  king  and 
archbishop  of  Cashel,  supposed  to  have  been  the  first  stone 
building  in  Ireland  )  and  seerop,  by  its  rude  imitation 
of  pillars  and  capitals,  to  have  been  copied  after  the 
Grecian  architecture,  and  long  to  have  preceded  that 
which  is  usually  called  Gothic,  Cormac  M'Culinan 
was  a  prince  greatly  celebrated  by  the  Irish  historians 
for  his  learning,  piety,  and  valour.  He  wrote,  in  his 
native  language,  a  history  of  Ireland,  commonly  called 
the  Psalter  q/^Cashel^  which  is  still  extant,  and  contains 
the  most  authentic  account  we  have  of  tbe  annals  of 
the  country  to  that  period,  about  the  year  900.  On  the 
top  of  the  rock  of  Cashel,  and  adjoining  the  cathedral, 
is  a  lofty  round  tower,  which  proudly  defied  th^  two 
successful  'attempts  of  Archbishop  Price,  who  in  this 
century  unroofed  and  thereby  demolished  the  ancient 
cathedral  founded  by  St  Patrick.  In  the  choir  are 
the  monuments  of  Myler  IVfagrath,  archbishop  of  this 
see,  in  tbe  reign  of  Queen  Elizabeth,  and  some  other 
curious  remains  of  antiquity.  Cashel  was  formerly  the 
royal  seat  and  metropolis  of  the  kings  of  Munster; 
and  on  the  ascent  to  the  cathedral  is  a  large  stone  on 
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Caihel     wliicb  every  new  king  of  Mnnster  was,  as  tbe  inbabi- 
H        tants  report  from  tradition,  formerly  proclaimeJ.     Ca- 
CMh«ire.^  ehcl  is  smaller  than  it  once  was,  containing  only  about 
•         600  bouses.     The  archbishop's  palace  is  a  fine  build- 
ing.    Here  is  a  very  handsome  market  house,  a  ses- 
sions bouse,  tbe  county  infirmary,  a  charter  school 
for  twenty  boys  and  the  same  Dumber  of  girls,  and 
a  very  good  barrack  for  two  companies  of  foot.     Dr 
Agar  finished  a  very  elegant  church  which  was  be- 
gun by  bis  predecessor.     W.  Long.  7.  36.  N.  Lat. 
52.  16. 

CASHEW  NUT.  See  Akacarbxum,  Botany  In- 
dex. 

.  CASHIER,  the  cash-keeper  \  be  who  is  charged 
with  tbe  receiving  and  paying  the  debts  of  a  society. 
In  the  generality  of  foundations,  the  cashier  is  called 
treasurer* 

Cashiers  of  the  Bank^  are  officers  who  sign  the  notes 
that  are  issued  out,  and  examine  and  mark  them  when 
returned  for  payment. 

CASHMIRE,  a  province  of  India,  for  a  long  time 
belonging  to  Hindostan,  but  now  an  appendage  of 
Afghanistan,  It  is  about  90  miles  in  length,  and  near- 
ly of  an  oval  form,  situated  chiefly  between  34  and  35 
degrees  of  north  latitude,  and  between  73  and  76  de- 
grees of  east  longitude.  Being  girt  in  by  a  zone  of 
bills,  and  elevated  very  considerably  above  an  arid 
plain,  which  stretches  many  miles  around  it,  tbe  scenes 
which  it  exhibits  are  wild  and  picturesque.  Rivers, 
bills,  and  valleys,  charmingly  diversify  the  landscape. 
^^^V^*^  Here,  Mr  Sullivan  *  informs  us,  a  cascade  rushes  from 
AAmodtff.  ^  foaming  precipice  \  there  a  tranquil  stream  glides 
placidly  along  \  the  tinkling  rill,  too,  sounds  amidst  the 
groves  ;  and  tbe  feathered  choristers  sing  tbe  song  of 
love,  close  sheltered  in  the  shade. 

At  what  time  Cashmire  came  under  tbe  dominion 
of  tbe  Mogul  government,  and  how  long  and  in  what 
manner  it  was  independetit,  before  it  was  annexed  to 
tbe  territories  of  tbe  house  of  Timur,  are  points  that 
are  beyond  oor  present  purpose.  Though  inconsiderable 
as  to  its  revenues,  it  was  uniformly  held  in  tbe  highest 
estimation  by  tbe  emperors  of  Hindostan.  Thither 
they  repaired  in  the  plenitude  of  their  greatness,  when 
tbe  affairs  of  the  state  would  admit  of  their  absence  \  and 
there  they  divested  themselves  of  form,  and  all  the  op- 
pressive ceremony  of  state.  The  royal  manner  of  tra- 
velling to  Cashmire  was  grand,  though  tedious  and  un- 
wieldy, and  showed,  in  an  eminent  degree,  the  splen- 
dour and  magnificence  of  an  eastern  potentate.  Au- 
rengzebe,  we  are  told,  seldom  began  his  march  to  that 
country,  for  a  march  certainly  it  was  to  be  called,  with- 
out an  escort  of  80,000  or  100,000  fighting  men,  be- 
sides tbe  gentlemen  of  his  household,  the  attendants  of 
his  seraglio,  and  most  of  his  officers  of  state.  These 
all  continued  with  him  during  tbe  time  he  was  on  tbe 
road,  which  generally  was  a  month  ;  but  no  sooner  was 
he  arrived  at  the  entrance  of  those  aerial  regions,  than, 
with  a  select  party  of  friends,  he  separated  from  the 
rest  of  his  retinue,  and  with  them  ascended  the  defiles 
which  led  bim  to  bis  Eden. 

Tbe  teibperature  of  the  air  of  Cashmire,  elevated 
at  it  is  so  much  above  tbe  adjoining  country,  together 
with  the  streams  which  continually  pour  from  its  nioun- 
tains,  enablea  the  husbandman  to  cultivate  with  success 
the  soil  he  appropriates  to  agricultore }  whilst  tbe  gar- 
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doner's  laliour  is  amply  repaid  in  the  abundant  pfodilce  Caitimire 
of  his  fruit.  In  short,  nature  wears  her  gayest  cloth- 
ing in  this  enchanting  spot*  The  rivers  supply  Uie  in- 
habitants with  almost  every  species  of  fish  %  the  Uils 
yield  sweet  herbage  for  the  cattle  ;  tbe  plain*  are  co- 
vered with  grain  of  different  denominations ;  and  the 
woods  are  stored  with  variety  of  game.  The  Cash- 
mireans,  according  to  our  author,  seem  a  race  disliact 
from  all  tbe  otbers  in  the  east :  Their  persons  are  mere 
elegant,  and  their  complexions  more  delicate  and  more 
tinged  with  red. 

On  the  decadence  of  the  Mogul  power  ia  HiadoB- 
tan,  Cashmire  felt  some  of  tbe  ravages  of  war.  Tbe 
inhabitants  are  sprightly  and  ingenious,  and  manufac- 
ture a  beautiful  species  of  shawls  much  valued  in  India. 
They  are  all  Mahometans  or  idolaters.  Cashmire  is 
the  capital  town. 

CASIMIR,  the  name  of  several  kings  of  Poland. 
See  (Jiistory  of)  Poland. 

Casimir,  Matthias  Sorbiewsh\  a  Polish  Jesuit,  born 
in  1597.  He  was  a  most  excellent  poet ;  and  is,  says 
M.  Bail  let,  an  exception  to  the  general  rule  of  Ari- 
stotle and  the  other  ancients,  which  teaches  us  to  ex* 
pect  nothing  ingenioos  and  delicate  from  northern  cli- 
mates. His  odes,  epodes,  and  epigrams,  have  been 
thought  not  inferior  to  those  of  the  finest  wits  of 
Greece  and  Rome.  Dr  Watts  has  translated  one  or 
two  of  his  small  pieces,  which  are  added  to  his  Lyric 
Poems.  He  died  at  Warsaw  in  1640,  aged  43.  There 
have  been  many  editions  of  bis  poems,  tbe  best  of  which 
is  that  of  Paris,  1759. 

CASING  ojf  TIMBER  WORK,  among  bnilders,  is 
tbe  plastering  the  house  all  over  the  ootside  with  mor- 
tar, and  then  striking  it  while  wet,  by  a  ruler,  with  tbe 
corner  of  a  trowel,  to  make  it  resemble  the  joints  of 
freestone.  Some  direct  it  to  be  done  upon  heart-laths, 
because  the  mortar  would,  in  a  little  time,  decay  tbe 
sap. laths ;  and  to  lay  on  the  mortar  in  two  thicknesses, 
viz.  a  second  before  the  first  is  dry. 

CASIRI,  Michael,  a  learned  orientalist,  a  native 
of  Syria.    See  Supplement. 

CASK,  or  Casque,  a  piece  of  defensive  armour 
wherewith  to  cover  tbe  head  and  neck  ;  otherwise  call- 
ed the  head-piece  and  helmet  *.  The  word  is  Frepcb,  *  See  IM^ 
casque^  from  cassicum  or  cassicus^  a  diminutive  of  cassis  ^^^' 
*^  a  helmet.^*  Le  Gendre  observes,  that  anciently,  in 
France,  the  gens  d^armes  all  wore  casks*  The  king 
wore  a  cask  gilt  ^  the  dukes  and  counts  silvered;  gentle- 
men of  extraction  polished  steel ;  and  the  rest  plain 
iron. 

The  cask  is  frequently  seen  on  ancient  medals,  where 
we  may  observe  great  varieties  in  the  form  and  fashion 
thereof;  as  the  Greek  fashion,  tbe  Roman  fashion,  &c. 
F.  Joubert  makes  it  the  most  ancient  of  all  the  co- 
verings of  the  bead,  as  well  as  the  most  universal. 
Kings,  emperors,  and  even  gods  themselves,  are  seen 
therewith.  That  which  covers  the  head  of  Rome  fias 
usually  two  wings  like  those  of  Mercury ;  and  that  of 
some  kings  is  furnished  with  horns  like  those  of  Jupiter 
Ammon  ;  and  sometimes  barely  bulls  or  rams  horns,  to 
express  uncommon  force. 

Cask,  in  Heraldry^  the  tame  with  helmet.  See  Hc- 
RALDRT,  No.  45. 

Cask,  a  vessel  of  capacity,  for  preserving  liqoors  of 
divers  kinds ;  and  sometimes  also  dry  goods,  as  sngar, 
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•Imondf ,  "be.-— A  caiAc  of  sagar  is  a  barrel  of  that  com- 
modity, contaioing  from  eight  to  elcvea  hundred 
treight.  A  cask  of  almonds  is  aboat  three  hundred 
weight. 

CASKET,  in  a  general  sense^  a  little  coffer  or  ca- 
binet.    See  Cabihet. 

Caskets,  in  the  sea  language,  are  small  ropes  made 
of  sinnet,  and  fastened  to  gromets,  or  little  rings  open 
the  yards  $  their  use  is  to  make  fast  the  sail  to  the 
yard  when  it  is  to  be  furled. 
Biog.  BrU.     CASLON,  William,  eminent  in  an  art  of  the 
and  ^r^  greatest  consequence  to  literature,  the  art  of  letter^ 
B<ty<r        founding,  was  bom  in  1692,  in  that  part  of  the 'town 
by  NicW   of  Hates  Owen  which  is  situated  in  Shropshire.  Though 
las*^  he  justly  attained  the  character  of  being  the  Corjphsc- 

ns  in  that  employment,  he  was  not  brought  np  to  the 
business ;  and  it  is  observed  by  Mr  Mores,  that  this 
haadywork  is  so  concealed  among  the  artificers  of  it, 
that  he  could  not  discover  that  any  one  had  taught  it 
to  another,  bnt  every  person  who  had  used  it  had 
learned  it  of  his  own  genuine  inclination.  Mr  Caslon 
served  a  regular  apprenticeship  to  an  engraver  of  orna- 
ments on  gun  barrels ;  and  after  the  expiration  of  his 
term,  carried  on  this  trade  in  Vine-street,  near  the 
Minorles.  He  did  not,  however,  solely  confine  his 
ingenuity  to  that  instrument,  but  employed  .himself 
likewise  in  making  tools  for  the  bookbinders,  and  for 
the  chasing  of  silver  plate.  Whilst  he  was  engaged  in 
this  business,  the  elder  Mr  Bowyer  accidentally  saw,  in 
a  bookseller^s  shop,  the  lettering  of  a  book  uncommon- 
ly neat ;  and  inquiring  who  the  artist  was  by  whom  the 
letters  were  made,  was  hence  induced  to  seek  an  ac- 
quaintance with  Mr  Caslon.  Not  long  after,  Mr 
Bowyer  took  Mr  Caslon  to  Mr  James's  foundery,  in 
Bartholomew-close.  Caslon  had  never  before  that 
time  Seen  any  part  of  the  business  $  and  being  asked  by 
bis  friend,  if  he  thought  he  conld  undertake  to  cut 
tj^s,  he  requested  a  single  day  to  consider  the 'mat- 
ter; and  then  replied  that  he  had  no  doubt  but  he 
could.  Upon  this  answer,  Mr  Bowyer,  Mr  Betten- 
ham,  and  Mr  Watts,  had  such  a  c6nfidence  in  his  abi- 
Kties,  that  they  lent  him  jool.  to  begin  the  undertak- 
ing, and  he  applied  himself  to  it  with  equal  assiduity 
and  success.  In  1 720,  the  society  for  promoting  Chris- 
tian knowledge,  in  consequence  of  a  representation 
from  Mr  Solomon  Negri,  a  native  of  Damascus  in  Sy- 
ria, who  was  well  skilled  in  the  oriental  tongues,  and 
had  been  professor  of  Arabic  in  places  of  note,  deemed 
it  expedient  to  print,  for  the  use  of  the  Eastern 
churches,  the  New  Testament  and  Psalter,  in  the  Arabic 
languaf^e.  These  were  intirnded  for  the  benefit  of  the 
poor  Christians  in  Palestine,  Syria,  Mesopotamia, 
Arabia,  and  Egypt,  the  constitution  of  which  countries 
did  not  permit  the  exercise  of  the  art  of  printing.  Upon 
this  ocdisibn'  Mr  Caslon  was  pitched  upon  to  cut  the 
fbvmt ;  in  his  speefm^ns  of  which  he  distinguished  it  by 
the  aame  of  English  Arabic.  Under  the  farther  en- 
eooragemeot  of  Mr^Bbwyei»,  Mr  Bettenham,  and  Mr 
WiaUs,  he  pnieeeded  with  vigour  in  his  employment ; 
and  ha  arrived  at  length- to  such  perfection,  that  he  not 
only  freed  us  fVtmi  the  necessity  of  importing  types 
from  Hollaad,  but  in  th«  beauty  and  elegance  of  those 
made  by  him'  be  so  far  exceeded  the  productions  of  the 
iHist  artificers,  that  hi^'  workmanship  was  frequently  ex- 
erted t*  tlM'  conttoeoc.     In  sliort^  his  fmmdory  be- 


came, in  process  of  time,  the  most  capital  one  that  ex-  Cstba^ 
ists  in  this  or^  in  foroign  countries..  Having  acquired  Cav^iaa 
opulence  in  the  course  of  his  emplejrment,  he  was  put 
into  the  commission  of  the  peace  for  the  county  of  Mid* 
diesex.  Towards  the  latter  end  of  his  life,  his  eldest 
son  being  in  partnership  with  him,  he  retirod  in  a  great 
measnro  from  the  active  execution  of  bosinesa.  His 
death  happened  in  January  1766. 

CASPIAN  S£A,  a  large  lake  of  salt  water  ia  Asi^i 
bonlided  by  the  province  of  Astracan  on  the  north, 
and  by  part  of  Persia  on  the  south,  east,  and  west.  It 
is  646  miles  in  length,  265  in  broadth,  and  235a  in 
ctroumference,  including  gulfs  and  bogs.  This  sea 
embraces  between  Astracan  and  Astrabad  an  incre* 
dible  number  of  small  islands.  Its  bottom  is  mod^  but 
sometimes  mixed  with  shells.  At  the  distance  of  somm 
German  miles  from  land  it  is  500  fathoms  deep ;  but 
on  approaching  the  shoro  it  is  e very w hero  so  shallow, 
that  the  smallest  vessels,  if  loaded,  aro  obliged  to  re* 
main  at  ^  distance. 

When  we  consider  that  the  Caspian  is  enclosed  oft 
all  sides  by  land,  and  that  its  banks  aro  in  the  neigh- 
bourhood of  very  high  mountains,  we  easily  see  why 
the  navigation  in  it  should  be  perfectly  different  front 
that  in  every  other  sea.  Thero  aro  certain  winds  that 
domineer  over  it  with  such  absolute. sway,  that  vessels 
are  often  deprived  of  every  resouroe  5  and  in'  the  whola 
extent  of  it  thero  is  not  a  port  that  can  trnly  be  called 
safe.  The  north,  north-east,  and  east  winds,  blow  most 
frequently,  and  occasion  the  most  violent  tempests. 
Along  the  eastern  shoro  the  east  winds  provail }  for 
which  roason  vessels  bound  from  Persia  to  Astracan 
always  direct  their  course  along  this  shoro. 

Tlie  surface  of  the  Caspian  sea  is  found  to  be  324  feet 
lower  than  the  ocean.  Although  its  extent  is  immense, 
the  variety  of  its  productions  is  exceedingly  small.  This 
undoubtedly  proceeds  from  its  want  of  communication 
with  the  ocean,  which  cannot  impart  to  it  any  portion  of 
its  inexhaustible  storos.  But  the  animals  which  this  lako 
nourishes  multiply  to  such  a  degree,  that  the  Eussian^ 
who  alone  are  in  condition  to  make  them  turn  to  a^ 
count,  justly  consider  them  as  a  never-failing  sonroe  of 
profit  and  wealth.  It  will  be  understood  that  we 
speak  of  the  finh  of  the  Caspian,  and  of  its  fisheries^ 
which  make  the  sole  occupation  and  principal  trade  of 
the  people  inhabiting  the  banks  of  the  Wolga  and  of 
the  Jaik.  This  business  is  distinguished  into  the  great 
and  lesser  fisheries.  The  fish  comprehended  under  the 
first  division,  such  as  the  sturgeon  and  others,  abound 
in  all  parts  of  the  Caspian,  as  well  as  in  the  rivers  that 
communicate  with  it,  and  which  they  ascend  at  spawn- 
ing time.  The  small  fishes,  such  as  the  salmon  and 
many  others,  observe  the  general  law  of  quitting  the 
salt  waters  for  the  frosh  5  nor  is  thero  an  instance  of 
one  of  them  remaining  constantly  in  the  sea. 

Seals  aro  the  only  quadrupeds  that  inhabit  the  Cas- 
pian ;  but  they  aro  there  in  such  numbers  as  to  afford 
the  means  of  subsistence  to  many  people  in  that  coun- 
try as  well  as  in  Greenland.  The  varieties  of  the  spe- 
cies are  numerous,  diversified  however  only  by  ihie 
colour.  Some  are  quite  black,  others  quite  white  } 
thero  are  some  whitish,  some  yellowish',  some  of  a 
mouse  colour,  and  some  stroaktd  like  a  tigers  They 
crawl  by  means  oP  their  fore  ket  upon  the  ishind^. 
whera  they  become  dite  fr^j  of  the  fisbermeni  who  kilV 
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tliem  With  long  dobsk  As  mod  at  one  is  dispatchedi 
lie  is  succeeded  hy  several  who  come  to  the  assistance 
of  their  unhappy  companion,  hot  come  only  to  share 
his  £ste«  They  are  exceedingly  tenacious  of  life,  and 
^dore  more  than  thirty  hard  blows  before  they  die* 
They  will  even  live  for  several  days  after  having  recei- 
ved many  mortal  wounds*  They  are  most  terrified  by 
iBre  and  smoke ;  and  as  soon  as  they  perceive  them,  re- 
treat with  the  utmost  expedition  to  the  sea.  These  ani- 
mals grow  so  very  fat,  that  they  look  rather  like  oil 
hags  than  animals.  At  Astracan  is  made  a  sort  of  gray 
Map  with  their  fat  mixed  with  pot-asheSi  which  is  much 
valued  for  its  propertr  of  cleansing  and  taking  grease 
from  woollen  stuffs.  The  greatest  numbers  of  them  are 
killed  in  spKng  and  autumn.  Many  small  vessels  go 
from  Astracan  merely  to  catch  seals. 

If  the  Caspian  has  few  quadrupeds,  it  has  in  propor- 
tion still  fewer  of  those  natural  productions  which  are 
looked  upon  as  proper  only  to  the  sea.  There  have 
never  been  found  in  it  any  zoophytes,  nor  any  animal 
of  the  order  of  mollusca.  The  same  may  almost  be  said 
of  shells ;  the  only  ones  found  being  three  or  four  spe- 
cies of  cockle,  the  common  muscle,  some  species  of 
nails,  and  one  or  two  others. 

But  to  copipensate  this  sterility,  it  abounds  in  birds 
of  different  kinds.  Of  those  that  frequent  the  shores, 
there  are  many  species  of  the  goose  and  dock  kind, 
of  the  stork  and  heron,  and  manj  others  of  the  water 
^ibe.  Of  birds  properly  aquatic,  it  contains  the  grebe, 
tiie  crested  diver,  the  pelican,  the  cormorant,  and  al- 
most every  species  of  gull.  Crows  are  so  fond  of  fish, 
that  they  haunt  the  shores  of  the  Caspian  in  prodigious 
multitudes. 

The  waters  of  this  lake  are  very  impure,  the  great 
number  of  rivers  that  run  into  it,  and  the  nature  of  its 
bottom,  affecting  it  greatly.  It  is  true,  that  in  general 
the  waters  are  salt :  but  though  the  whole  western 
shore  extends  from  the  46th  to  the  35th  degree  of 
north  latitude;  and  though  one  might  conclude  from 
analogy  that  these  waters  would  contain  a  great  deal 
of  salt,  yet  experiments  prove  the  contrary ;  and  it  is 
certain,  that  the  saltoess  of  this  sea  is  diminished  by  the 
north,  north-east,  and  north-west  winds  ;  although  we 
nay  with  equal  reason  conclude,  that  it  owes  its  salt- 
ness  to  the  mines  of  salt  which  lie  along  its  two  banks, 
jmd  which  are  either  already  known,  or  will  be  known 
to  posterity.  The  depth  of  these  waters  also  diminishes 
ffradually  as  you  approach  the  shores,  and  their  saltness 
m  the  same  way  grows  less  in  proportion  to  their  proxi- 
mity to  the  land,  the  north  winds  not  unfrequeotly 
causing  the  rivers  to  discharge  into  it  vast  quantities 
of  troubled  water  impregnated  with  clay.  These  va- 
riations which  the  sea  is  exposed  to  are  more  or  less 
considerable,  according  to  the  nature  of  the  winds  ^ 
they  affect  the  colour  of  the  river  waters  to  a  certain 
distance  from  the  shore,  till  these  mixing  with  those 
of  the  sea,  which  then  resume  the  ascendancy,  the  fine 
green  colour  appears,  which  is  natural  to  the  ocean, 
and  to  all  those  bodies  of  water  that  communicate  with 
it. 

It  is  well  known,  that,  besides  its  salt  taste,  all  sea 
wtter  has  a  sensible  bitterness,  which  roust  be  attri- 
boted  not  only  to  the  salt  itself,  but  to  the  mixture  of 
different  substances  that  unite  with  it,  particularly  to 
lifi^rent  sorts  of  alobi,  the  ordinary  effect  of  diSerent 


combinations  of  acids.  Besides  this,  the  waters  of  the  Caipisa 
Caspian  have  another  taste,  hiiter  too,  but  quite  di^ 
stinct,  which  affects  the  tongue  with  an  impreasiovi 
similar  to  that  made  by  the  bile  of  animals ;  a  property 
which  is  peculiar  to  this  sea,  though  not  equally  sen- 
sible at  all  seasons.  When  the  north  and  north-west 
winds  have  raged  for  a  considerable  time,  this  bitter 
taste  is  sensibly  felt ;  but  when  the  wind  has  been 
sooth,  very  imperfectly.  We  shall  endeavour  to  ac* 
count  for  this  phenomenon. 

The  Cs^spian  is  surrounded  on  its  western  side  by  the 
mountains  of  Caucasus,  which  extend  from  Derbent 
to  the  Black  sea.  These  mountains  make  a  curve 
near  Astracan,  and  directing  their  course  towards  the 
eastern  shore  of  the  Caspian,  lose  themselves  near  the 
mouth  of  the  Jaik,  where  they  become  secondary 
mountains,  being  disposed  in  strata.  As  Caucasus  is 
an  inexhaustible  magazine  of  combustible  substances,  it 
consequently  lodges  an  astonishing  quantity  of  metaU 
in  its  bowels.  Accordingly,  along  the  foot  of  thia 
immense  chain  of  mountains,  we  sometimes  meet  with 
warm  springs,  sometimes  springs  of  naphtha  of  dif- 
ferent quality  j  sometimes  we  find  native  sulphur^ 
mines  of  vitriol,  or  lakes  hrated  by  internal  fires.  Now 
the  foot  of  Mount  Caucasus  forming  the  immediate 
western  shore  of  the  Caspian  sea,  it  is  very  easy  to 
imagine  that  a  great  quantity  of  the  constituent  parts 
of  tlie  former  most  be  communicated  to  the  latter  r 
but  it  is  chiefly  to  the  naphtha,  which  abounds  so  much 
in  the  countries  which  surround  this  sea,  that  we  must 
attribute  the  true  cause  of  the  bitterness  peculiar  to 
its  waters;  for  it  is  certain  that  this  bitumen  flows 
from  the  mountains,  sometimes  in  all  its  purity,  and 
sometimes  mixed  with  other  substances  which  it  ac- 
quires in  its  passage  through  subterranean  channels, 
from  the  most  interior  parts  of  these  mountains  to  the 
sea,  where  it  falls  to  the  bottom  by  its  specific  gravity. 
It  is  certain,  too,  that  the  north  and  north-west  winds 
detach  the  greatest  quantities  of  this  naphtha  ;  whence 
it  is  evident  that  the  bitter  taste  must  he  most  sensible 
when  these  winds  prevail.  We  may  also  comprehend 
why  this  taste  is  not  so  strong  at  the  surface  or  in  the 
neighbourhood  of  the  shore,  the  waters  there  being 
le^s  irapregoated  with  salt,  and  the  naphtha,  which  is 
united  with  the  water  by  the  salt,  being  then  either 
carried  to  a  distance  by  the  winds,  of  precipitated  to 
the  bottom. 

But  it  is  not  a  bitter  taste  alone  that  the  naphtha 
communicates  to  the  waters  of  the  Caspian  :  these  wa- 
ters were  analysed  by  M.  Gmelin,  and  found  ttf  con- 
tain, besides  the  common,  sea  salt,  a  considerable  pro- 
portion of  Glauber  salt,  intimately  united  with  the  for- 
mer, and  which  is  evidently  a  prodnction  of  the  naph- 
tha. 

As  the  waters  of  the  Caspian  have  no  outlet,  it  hr*f 
been  supposed  that  they  ar^  discharged  by  subterra* 
nean  canals ;  bnt  this  is  shewn  to  be  incredible,  by 
the  lower  level  of  this  sea.  The  two.  great  deserts 
which  extend  from  it  to  the  east  and  west  are  chieCy 
composed  of  a  saline  earth,  in  which  tlie  salt  is  form- 
ed by  efflorescence  into  regular  crystals  j  foe  which 
reason  salt  showers  and  dews  sure  exeeedingty  e<(mmay 
in  that  neighbourhood.  The  Rait  of  the  Marslitii  at 
Astracan,  and  that  found  in  efflorescence  in  the  de- 
serts, is  by  no  means  pore  sea  sall#  bi|t  aHioh  d»- 
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Caspian  «c*  based  by  the  bittf r  Glauber  salt  we  mentioned  above. 
n        In  many  places  indeed  it  is  found  with  crystals  of  a 
lo'^enge  sbape ,  wbicb  is  peculiar  to  it,  without  any  ca- 
hical  appearance y  the  form  peculiar  to  crystals  of  sea 
salt. 

A  great  deal  has  been  written  on  tlie  successive  aug- 
mentation and  decrease  of  the  Caspian  sea,  but  with 
little  tiutb.  There  is  indeed  to  be  perceived  in  it  a 
certain  rise  and  fall  of  its  waters ;  in  which,  however, 
no  observation  has  ever  discovered  any  regularity. 

Many  suppose  (and  there  are  strong  presumptions  in 
favour  of  the  suppoaition),  that  the  shores  of  the  Cas- 
pian were  much  more  extensive  in  Ancient  times  than 
they  are  at  present,  and  that  it  once  communicated 
with  the  Black  sea.  It  is  probable,  too,  that  the  level 
of  this  last  sea  was  once  much  higher  than  it  is  at 
present.  If  then  it  be  allowed,  that  the  waters  of  the 
Black  sea,  before  it  procured  an  exit  by  the  straits  of 
Constantinople,  rose  several  fathoms  above  their  present 
level,  which  from  many  concurring  circumstances  may 
easily  he  admitted,  it  will  follow,  that  all  the  plains  of 
the  Crimea,  of  the  Kumati,  of  the  Wolga,  and  of  the 
Jaik,  a'nd  those  of  Great  Tartary  beyond  the  lake  of 
Aral,  in  ancient  times  formed  but  one  sea,  which  em- 
braced the  northern  extremity  of  Caucasus  by  a  narrow 
strait  of  little  depth  \  the  vestiges  of  which  are  still  ob- 
vious in  the  river  Mantysch. 

CASQUE,  or  Cask.    See  Cask. 

CASSADA.     See  Jatropha*,  Botaky  Index. 

CASSANA,  NicoLO,  called  Nicoletto,  an  emi- 
nent Italian  painter,  was  born  at  Venice  in  1659,  ^"^ 
became  a  disciple  of  his  father  Giovanni  Francesco 
Cassana,  a  Genoese,  who  had  been  taught  the  art  of 
painting  by  Bernardino  Strozzi.  He  soon  distinguish- 
ed himself,  not  only  by  the  beauty  of  his  colouring, 
but  by  the  gracefulness  of  his  figures  in  historical  com- 
positions, as  well  as  in  portrait.  The  most  eminent 
personages  solicited  him  to  enrich  their  cabinets  with 
some  of  his  performances  \  and  were  more  particularly 
desirons  to  obtain  their  portraits,  because  in  that  branch 
he  excelled  beyond  competition.  The  grand  duke  of 
Tusoany,  who  was  an  excellent  judge  of  merit  in  all 
professons,  and  as  liberal  an  encourager  of  it,  invited 
Nicoletto  to  his  court  \  and  he  there  painted  the  por- 
traits of  that  prince  and  the  Princess  Violante  his 
consort.  These  performances  procured  him  uncommon 
applause,  as  well  as  a  noble  gratuity,  and  he  was  em- 
ployed and  caressed  by  the  principal  nobility  of  Flo- 
rence. Beside  several  historical  subjects  painted  by 
this  master  while  he  resided  iii  that  city,  one  was  a 
very  capital  design.  The  subject  of  it  was  the  Conspu 
racy  0/*  Catth'ne ;  it  consisted  of  nine  figures  as  large  a9 
life,  down  to  the  knees  ^  and  the  two  principal  figures 
were  represented  as  with  one  hand  joined  in  the  pre- 
sence of  their  companions,  and  in  their  other  hand 
holding  a  cup  of  blood.  Some  of  the  English  nobility 
on  their  travels  sat  to  him  for  their  portraits  \  which 
being  sent  to  London,  and  highly  admired,  Nicoletto 
was  invited  to  England,  with  strong  assurances  of  a 
generous  reception  ;  and  on  his  arrival  he  experienced 
the  kindness,  the  respect,  and  the  liberality,  so  peculiar 
to.  the  natives  of  that  kingdorot  He  had  the  honour 
of  being  introduced  to  the  presence  of  Queen  Anne, 
and  to  paint  her  portrait :  in  which  he  succeeded  so 
happily,  that  the  Queen  distinguished  him  by  many 

2 


marks   of  favour   and   honour  ^   but  he  had  not  tfie    Cacttma 
happiness  to  enjoy  his  good  fortune  for  any  length  of        |) 
time,  dying  in  London,  universally  regretted,  in  the  y'^'a'^Jra^ 
year  1713.  '       ~ 

Cassana,  Giovanni  AgosUno^  called  L*Abate  Cas- 
sanOf  was  brother  to  the  preceding,  and  born  in  1664. 
He  was  educated  along  with  him  by  their  father 
Francesco  Cassana,  and  he  finished  his  studies  at  Ve- 
nice, where  his  brother  Nicoli  resided  for  some  time. 
Although  he  composed  and  designed  historical  subjects 
with  expertness,  and  with  a  correctnessof  outline  equal 
to  his  brother ;  yet,  from  prudence  and  fraternar  adec- 
tion,  he  declined  to  interfere  with  him,  and  chose 
therefore  to  design  and  paint  all  sorts  of  animals  and 
fruits.  In  that  style  he  arrived  at  a  high  degree  of 
excellence,  imitating  nature  with  exactness,  beauty, 
and  truth  ^  expressing  the  various  plumage  of  his  birds, 
and  the  hairs  of  the  difierent  animals,  with  such  tender- 
ness and  delicacy  as  rendered  them  estimable  to  all 
judges  and  lovers  of  the  art.  His  works  were  admit- 
ted into  the  collections  of  thosfe  of  the  first  rank,  and 
accounted  ornaments  of  those  repositories  of  what  is 
curious  or  valuable.  He  also  painted  fruits  of  those 
kinds  which  were  the  most  uncommon,  or  naturally  of 
odd  and  singular  colours ;  and  such  fishes  as  seemed 
worthy  to  excite  admiration  by  their  unusual  form, 
colour,  er  appearance.  But,  besides  those  subjects,  he 
sometimes  painted  the  portraits  of  particular  persons 
of  distinction,  which  he  designed,  coloured,  and  touch- 
ed, with  the  same  degree  of  merit  that  was  visible  in 
all  his  other  performances.  At  last  he  determined  to 
visit  Genoa,  where  his  family  bad  lived  in  esteem  ;  and 
took  with  him  several  pictures  which  he  had  already 
finished.  His  intention  was  to  display  his  generosity, 
and  to  appear  as  a  person  ofmore  wealth,  and  of  greater 
consequence  than  be  really  was }  and,  to  support  that 
character,  he  bestowed  his  pictures  on  several  of  the 
principal  nobility  of  that  city.  But,  unhappily,  he 
experienced  no  grateful  return  for  all  that  prodigal 
munificence  ;  he  reduced  himself  by  that  vain  liberality 
to  the  most  necessitous  circumstances}  was  deprived 
of  the  means  to  procure  for  himself  even  the  common 
necessaries  of  life)  and  wasted  away  the  remainder  of 
his  days  in  the  bitterness  of  poverty,  misery,  and  ne- 
glect. 

CASSANDER,  king  of  Macedon  after  Alexan- 
der the  Great,  was  the  son  of  Antipater.  He  made 
several  conquests  in  Greece,  abolished  democracy  at 
Athens,  and  gave  the  government  of  that  state  to  the 
orator  Demetrius.  Olympias,  the  mother  of  Alexander, 
having  caused  Aridseus  and  his  wife  Eurydice,  with 
others  of  Cassander^s  party,  to  be  put  to  death,  he 
besieged  Pydne,  whither  the  queen  had  retired,  took 
it  by  a  stratagem,  and  caused  her  to  be  put  to  death. 
He  married  Thessalonica,  the  sister  of  Alexander  the 
Great )  and  killed  Roxana  and  Alexander,  the  wife  and 
son  of  that  conqueror.  At  length  he  entered  into  an 
alliance  with  Seleucus  and  Lysimachus,  against  An- 
tigonus  and  Demetrius}  over  whom  he  obtained  a 
great  victory  near  Ipsus  in  Phrygia,  301  years  before 
the  Christian  era,  and  died  three  yeara  after,  in  the 
19th  year  of  his  reign. 

CASSANDRA,  in  fabulous  history,   the  daughter 
of  Priam  and  Hecuba,  was  beloved  of  Apollo,   who 
promised  to  bestow  t>n  her  the  spirit  of  prophecy,  pro- 
vided 
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C«snndr%  vide'  she  itould  cooient  to  bis  love*  Cassandra  seemed 
II  to  ftocept  the  proposal;  but  had  no  soonet  obtained 
that  gift,  than  she  laughed  at  the  tempter,  and  broke 
her  word*  Apollo,  being  enraged,  revenged  himself, 
by  causing  no  credit  to.  be  given  to  her  predictions, 
hence  she  in  vain  prophesied  the  ruin  of  Troy.  Ajax, 
the  son  of  Oilens,  having  ravished  her  in  the  temple  of 
Minerva,  be  was  struck  with  thunder.  She  fell  into 
the  hands  of  Agamemnon,  who  loved  her  to  distrac- 
tion 'y  but  in  vain  did  she  predict  that  be  would  be  as* 
sassinated  in  his  own  couniry.  He  was  killed,  with 
her,  by  the  intrij^Ues  of  Clytemnestra }  but  their  death 
was'avenged  by  Orestes* 

C  A8SAN0,  a  town  of  Italy  in  the  duchy  of  Mi- 
km,  rendered  remarkable  by  an  obstinate  battle  fought 
there  between  the  Germatis  an4,  French  in  1705.  It 
is  subject  to  the  house  of  Austria,  and  is  seated  on  the 
river  Adda,  in  £•  Long.  10.  o.  N.  Lat.  45.  20« 

Cassano,  a  town  of  Italy  in  Calabria  Citerior,  in 
the  kingdom  of  Naples,  with  a  bishop^s  see*  £.  Long* 
16.  30.  N.  Lat.  39.  S5» 

CASSAVI,  or  Cassada.  See  Jatropha,  Bo* 
tANT  Irnkst* 

CASSEL,  a  town  of  French  Flanders,  in  the  de- 
partment of  the  North.  It  contains  31600  inhabitants, 
and  is  seated  on  a  mountain  ;  and  from  whence  there 
is  one  of  the  finest  prospects  in  the  world  )  for  one  may 
see  no  less  than  32  towns,  with  a  great  extent  of  the 
sea,  from  wbence  it  is  distant  15  miles.  £*  Long.  2. 
27.  N*  Lat*  50.  48. 

Cassel,  the  capital  city  of  the  landgravate  of 
Hesse  Cassel,  in  the  circle  of  the  Upper  Rhine  in  Ger- 
many ;  (see  Hesse  Cassel).  It  is  divided  into  the 
Old,  New,  and  High  Towns.  The  New  Town  is  best 
built,  the  houses  being  of  stone,  and  the  streets  broad. 
The  houses  of  the  Old  Town,  which  is  within  the 
walls,  are  mostly  of  timber ;  but  the  streets  are  broad, 
and  the  market  places  spacious.  The  place  is  strongly 
fortified,  bnt  the  fortifications  are  not  regular.  It  con- 
tained 20,300  inhabitants  in  18 10,  and  was  the  capi* 
tal  of  the  kingdom  of  Westphalia  till  181 4.  There 
are  several  manufactories  in  the  place,  particularly  in 
the  woollen  branch.  It  is  seated  on  the  declivity  of  a 
hill  near  the  river  Fulva,  in  E.  Long.  9.  28.  N.  Lat. 
51.  20. 

CASSIA.    See  Botany  Index. 

Cassia  Lignea.    See  Laurus. 

CASSIDA.    See  Scutellaria,  Botany  Index, 

Cassida,  in  Zoobgy,  a  genus  of  insects  belonging 
to  the  order  of  coleoptera.    See  Entomology  Index. 

CASSIMER,  or  Casimer,  the  name  of  a  thin 
tweeled  woollen  cloth,  much  in  fashion  for  summer 
use. 

CASSIMIRE,  or  Cashmire.    See  Cashmire. 

CASSINE.  See  Botany  Index.  The  Spaniards 
who  live  near  the  gold  mines  of  Pern,  are  frequently 
obliged  to  drink  an  infusion  of  this  herb  in  order  to 
moisten  their  breasts  ;  without  which  they  are  liable  to 
a  sort  of  suffocation,  from  the  strong  metallic  exhala- 
tions that  are  continually  proceeding  from  the  mines. 
In  Paraguay,  the  Jesuits  make  a  great  revenue  by  im- 
porting the  leaves  of  this  plant  into  many  countries, 
under  the  name  of  Paraguay  or  South  sea  tea,  which 
is  there  drank  in  the  same  manner  as  that  of  China  or 


Japan  is. with  us.     It  is  with  difficulty  preserved  in   Catrine, 
England.  Cm^hi. 

CASSINI,  Johannes  Dominktus,  a  most  exeeikut 
astronomer,  was  bom  at  Piedeiont  in  1635*  HiscviHy 
proficiency  in  astronomy  proenred  him  an  inviCaltoa  to 
be  mathematical  professor  at  Bologna  when  he  was  no 
more  than '15  years  of  age  :  and  a  comet  appearing'^in 
1652,  he  discovered  that  comets  were  not  aeotdeftlal 
meteors,  but  of  the  same  nature,  and  probably  goverA^ 
ed  by  the  same  laws,  as  the  planets.  In  the  same  year 
be  solved  a  problem  given  up  by  Kepler  and  Bulliddua 
as  insolvable,  which  was,  to  determine  geometrtcally 
the  apogee  and  eccentricity  of  a  planet  from  its  trne 
and  mean  place.  In  1663,  he  was  appointed  inspeoUur 
general  of  the  fortifications  of  the  castle  of  Urbiao,  and 
had  afterwards  the  care  of  all  the  rivers  in  the  ecclesi- 
astical state :  he  still,  however,  prosecuted  bis  astro* 
nomical  studies,  by  discovering  the  revolution  of  Mmb 
round  his  own  axis;  and.  in  1666,  published  bis  theory 
of  Jupiter^s  satellites.  Cassini  was  invited  into  France 
by  Louis  XIV.  in  1669,  where  he  settled  as  the  firat 
professor  in  the  royal  observatory.  In  1677  he  demon* 
strated  the  line  of  Jupiter^s  diurnal  rotation  \  and  in 
1684  discovered  four  more  satellites  belonging  to  Sa- 
turn,  Huygens  having  found  one  before.  He  inhabited 
the  royal  observatory  at  Paris  more  than  forty  years } 
and  when  he  died  in  1712,  was  succeeded  by  his  only 
son  James  Cassini. 

Cassiki,  James j  another  celebrated  astronomer,  was  • 
the  only  son  of  the  former.  He  was  born  at  Paris, 
28th  February  1677.  ^^  would  appear  that  bis  early 
studies  were  conducted  in  his  father's  house,  where, 
from  the  pursoits  and  studies  of  his  father,  mathematics, 
and  their  application  to  astronomy,  it  is  probable,  wer^ 
not  neglected.  He  became  a  student  afterwards  at  the 
Mazarine  college,  at  the  time  that  the  celebrated  Va- 
f ignon  was  professor  of  mathematics*  With  the  assist- 
ance of  this  eminent  man  young  Cassini  made  sueh  pro- 
gross,  that  at  1 5  years  of  age  he  supported  a  mathema*- 
tical  thesis  with  great  honour.  At  the  age  of  .17  Iw 
was  admitted  a  member  of  the  Academy  of  Soienoes ; 
and  the  same  jrear  he  accompanied  his  father  in  a  joor* 
ney  to  Italy,  where  he  assisted  him  in  the  verification 
of  the  meridian  at  Bologna  and  other  measurements. 
Afiter  bis  return  he  performed  similar  operations  io  a 
journey  into  Holland,  and  he  discolored  some  erren  in 
the  measure  of  the  earth  by  Snell,  the  result  of  wiiieh 
was  communicated  to  the  Academy  in  1702*  In  1696 
he  made  also  a  visit  to  England,  where  he  was  made  a 
member  of  the  Royal  Society.  In  1712  he  succeedad 
his  father  as  astronomer  royal  at  the  observatory  of 
Paris.  In  1 7 1 7  be  gave  to  the  Academy  his  researches 
on  the  distance  of  the  fixed  stars  ;  in  which  he  shewed 
that  the  whole  annual  orbit,  of  near  200  millions  of 
miles  diameter,  is  but  as  a  point  in  comparison  of  that 
distance.  The  same  year  he  commnoioftted  also  his 
discoveries  concerning  tbe  inclination  of  the  orbits  jof 
the  satellites  in  general,  and  especially  of  those  of  So^ 
turn's  satellites  and  ring.*  In  1725"  he  nndertook  to 
determine  the  cause  of  tbe  moon's  libration,  by  which 
she  shews  sometimes  a  Kttle  towards  one  side,  and  some* 
times  a  little  on  the  other,  of  that  half  which  is  com- 
monly behind  or  hid  from  onr  view. 

In  1732  an  important  questionin  astranony  enga* 
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Oiufint.  ged  the  iiu^noitj  of  our  author.  His  father  had  de- 
termlnedyDy  his  ohserrations,  that  the  planet  Venus  re- 
▼olved  abqut  her  axis  in  the  space  of  23  hours ;  and 
M.  Biaachini  had  published  a  work  in  1729^  in  which 
he  settled  the  period  of  the  same  revoWtion  at  24  days 
8  hours.  From  an  examination  of  Blaachtni^s  obser- 
▼ations  which  were  upon  the  spots  in  Veaus,  he  dis- 
covered that  he  had  intermitted  his  observations  for  the 
apace  of  three  hours,  from  which  cause  he  had  probably 
mistaken  new  spots  for  the  old  ones,  and  so  bad  been 
led  into  the  mistake.  He  also  determined  the  nature 
and  quantity  of  the  acceleration  of  the  motion  of  Ju- 
piter at  half  a  second  per  year,  and  of  thkt  of  the  re- 
tardation of  Saturn  at  two  minutes  per  year^  that 
these  quantities  would  go  on  increasing  for  2000  years, 
and  then  would  decrease  again.  In  1740  he  publish- 
ed his  Astronomical  Tables,  and  his  Elements  of 
Astronomy  $  very  extensive  and  accurate  works. 

Astronomy  was  the  principal  object  of  our  author's 
consideration,  but  be  did  not  confine  himself  absolutely 
to  that  pursuit,  l>ut  made  occasional  excursions  into 
other  fields.  We  owe  to  him  Experiments  on  Electri- 
city, Experiments  on  the  Recoil  of  Fire-arms  j  Re- 
searches on  the  Rise  of  the  Mercury  in  the  Barometer 
at  diSerent  Heights )  Reflections  on  the  perfecting  of 
Burning-glasses  j  and  some  other  memoirs. 

One  of  the  most  important  objects  of  the  French 
academy  was^  the  measurement  of  the  earth.  In  1669 
Picard  measured  a  little  more  than  a  degree  of  lati- 
tude to  the  north  of  Paris  j  but  as  that  extent  appear- 
ed too  small  from  which  to  conclude  the  whole  circum- 
ference with  sufficient  accuracy,  it  was  resolved  to 
contiune  that  measurement  on  the  meridian  of  Paris  to 
the  north  and  the  south,  through  the  whole  extent  of 
the  country.  Accordingly,  in  1683,  the  late  M.  de 
la  Hire  continued  that  on  the  north  side  of  Paris,  and 
the  older  Cassini  that  on  the  south  side.  The  latter 
was  assisted  in  1 700  in  the  continuation  of  this  opera- 
tion by  his  SOB  our  author.  The  same  work  was 
farther  continued  by  the  same  acadenaicians }  and 
finally,  the  part  left  unfinished  by  De  la  Hire  in  the 
north  was  finished  In  2718  by  our  author,  with  the 
late  BCaraldi,  and  De  la  Hire  the  younger. 

These  operations  produced  a  considerable  degree  of 
precision.  From  this  measured  extent  of  six  degrees, 
it  appeared  also,  that  the  degrees  were  of  different 
lengths  in  different  parts  of  the  meridian^  and  our 
amthor  concluded,  in  the  volume  published  for  171 8, 
that  they  decreased  more  and  more  towards  the  pole, 
and  that  therefore  the  figure  of  the  earth  was  that  of 
an  oblong  spheroid,  or  having  lU  axis  longer  than  the 
equatorial  diameter.  He  also  measured  the  perpend i- 
eolar  to  the  same  meridian,  and  compared  the  measured 
distance  with  the  differences  of  longitude  as  before 
determined  by  the  eclipses  of  Jupiter^s  satellites  ;  from 
wl^ich  he  concluded  that  the  length  of  the  degrees  of 
longitude  was  smaller  than  It  would  be  on  a  sphere, 
and  that  therefore  again  the  figure  of  the  earth  was 
an  oblong  spheroid,  contrary  to  the  determination  of 
Newton  by  the  theory  of  gravity.  Newton  was  in- 
deed of  all  men  the  most  averse  from  controversy  \ 
but  the  other  mathematicians  in  Britain  did  not 
tamely  submit  to  conclusions  in  direct  opposition  to 
the  fundamental  doctrine  of  this  philosopher.  The 
oooMqaenoe  wMy  that  the  French  government  sent 
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two  different  sets  of  roeasorers,  the  one  toiqe^sara    Caaiai, 
a  degree  at  the  equator,  the  other  at  the  polar  circle  (  Caiilni  de 
and  the  comparison  of  the  whole  determined  the  figure .  "^"T*  ^ 
to  be  an  oblate  spheroid,  contrary  to  CaSfini*s  detei^      - ' 
mination. 

•  After  a  long  and  laborious  life,  James  Cassloi  died 
in  April  1750,  and  was  succeeded  in  the  Academy«and 
Observatory  liy  his  second  son.  He  published,  A  trea- 
tise on  the  Magnitude  and  Figure  of  the  Earth ;  at 
also,  the  Elements  or  Theory  of  the  Planets,  ^  with 
Tables  3  beside  a  great  number  of  papers  In  the  Me- 
moirs of  the  Academy,  from  the  year  1699  to  1755* 

Casstni  de  Thury^  Caesar  Francois^  a  celebrated 
French  astronomer,  director  of  the  observatory,  and 
member  of  most  of  the  learned  societies  of  Europe, 
was  bom  at  Paris  June  17.  1714*  He  was  the  seconj 
son  of  James  Caasini,  whose  occupations  and  talents  he 
Inherited  and  supported'  with  great  honour.  He  re- 
ceived his  first  lessons  in  astronomy  and  mathematics 
from  MM.  Maraldi  and  Camus  \  and  made  such  a  ra- 
pid progress,  that  when  he  was  not  more  than  ten 
years  of  age  he  calculated  the  phases  of  a  total  eclipse 
of  the  sun.  At  the  age  of  eighteen  he  accompanied 
his  father  in  his  two  journeys  undertaken  for  drawing 
the  perpendicular  to  the  observatory  meridian  from 
Strasbourg  to  Brest.  A  general  chart  of  France  was 
from  that  time  devised  \  for  which  purpose  it  was  neces- 
sary to  traverse  the  country  by  several  lines  parallel  and 
perpendicular  to  the  meridian  of  Paris.  Our  author 
was  charged  with  the  conduct  of  this  business  5  in 
which  he  was  so  scrupulous  as  to  measure  again  what 
had  been  measured  by  his  father.  This  great  work  was 
published  in  1740,  with  a  chart  shewing  the  new  me- 
ridian of  Paris,  by  two  different  series  of  triangles,  pas- 
sing along  the  sea  coasts  to  Bayonne,  traversing'  the 
frontiers  of  Spain  to  the  Mediterranean  and  Antibes, 
and  thence  along  the  eastern  limits  of  France  to  Dun- 
kirk, with  parallel  and  perpendicular  lines  described  at 
the  distance  of  6000  toises  from  one  another,  from  side 
to  side  of  the  country. 

Our  author  made  a  tour  in  174X1  in  Flanders,  in'the 
train  of  the  king.  This  gave  rise,  at  his  majesty^s  in- 
stance, to  the  chart  of  France  \  relative  to  which  Cassini 
published  different  works,  as  well  as  a  great  number  of 
the  sheets  of  the  chart  itself.  He  undertook,  in  1761, 
an  expedition  Into  Germany,  for  the  purpose  of  con- 
tinuing to  Vienna  the  perpendicular  of  the  Paris  me- 
ridian 'j  to  unite  the  triangles  of  the  chart  of  France 
with  the  points  taken  in  Germany  j  to  prepare  the 
means  of  extending  into  that  country  the  same  plan 
as  in  France  \  and  thus  to  establish  successively  for  all 
Europe  a  most  useful  uniformity.  Our  author  was  at 
Vienna  the  6th  of  June  1761,  the  day  of  the  transit  , 
of  the  planet  Venus  over  the  sun,  of  which  he  observed 
as  much  as  the  state  of  the  weather  would  permit  him 
to  do,  and  published  the  account  of  it  in  his  Vf^age 
en  Allemagne, 

Cassini,  always  meditating  -  the  perfection  of  his 
grand  design,  profited  of  the  peace  of  1783  to  propose 
the*  joining  of  certain  points  taken  upon  the  English 
coast  with  those  which  had  been  determined  ou  the 
coast  of  France,  and  thus  to  connect  the  general  chart 
of  the  latter  with  that  of  the  British  isles,  as  he  had 
before  united  it  with  those  of  Flanders  and  Germany. 
The  proposal  was  favourably  received  by  the  English 

goyemment. 
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CaMini  d«  f^^Tnmentj  ftVid  presently  carried  into  effect  under 
Tbiiiy     the  direction  of  the  Royal  Society,  by  the  late  General 

'       Itoy. 

C^jnopcia,  Between  tht  year*  1735  and  1770,  M.  Caasini  pab- 
lishedy  in  the  voloines  of  Memoirs  of  the  French  Aca« 
demy,  a  great  number  of  pieces,  consisting  chiefly  of 
mstrooomical  observations  and  questions ;  among  which 
are  researches  concerning  the  parallax  of  the  sun,  the 
moon,  Mars  and  Venus  \  on  astronomical  refractions, 
and  the  effect  cansed  in  •their  quantity  and  laws  by  the 
weather }  numerous  observations  on  the  obliquity  of 
tlic  ecliptic,  and  on  the  law  of  its  variations.  He  cul- 
tivated astronomy  for  50  years,  the  most  important  for 
that  Rcience  that  ever  elapsed  for  the  magnitude  and 
variety  of  objects  ;  and  in  which  he  commonly  sustain- 
ed a  principal  share. 

M.  Casstni  was  of  a  very  strong  and  vigorons  consti- 
totion,  which  carried  him  through  the  many  laborious 
(^rations  in  geography  and  astronomy  which  he  con- 
dacted.  An  habitual  retention  of  urine,  however,  ren- 
dered the  last  twelve  years  of  his  life  very  painful  and 
distressing,  till  it  was  at  length  terminated  by  the  small- 
pox the  4tb  of  September  1784,  in  the  7i$t  year  of  his 
age*  He  was  succeeded  in  the  academy,  and  as  director 
of  the  observatory,  by  bis  only  son  John- Dominic  Cas^ 
4oif  the  fourth  in  order  of  direct  descent  who  has  filled 
that  honourable  station.     Hutton^s  Math,  Dic» 

CASSIODORUS,  Marcus  Aurelius,  secretary 
of  state  to  llieodoric  king  of  the  Goths,  was  born  at 
Squiliace,  in  the  kingdom  of  Naples,  about  the  year 
470.  He  was  consul  in  514,  ahd  was  in  great  credit 
under  the  reigns  of  Athalaric  and  Vitiges  \  but  at  70 

J  ears  of  age  retired  into  a  monastery  in  Calabria,  where 
e  amused  himself  in  making  sun-dials,  water  hour- 
glasses, and  perpetual  lamps.  He  also  formed  a  li- 
iwarv  \  and  composed  several  works,  the  best  edition 
of  which  is  that  of  Father  Garet,  printed  at  Rouen  la 
1679.  Those  most  esteemed  are  his  Divine  Institu- 
tioos,  and  bis  Treatise  on  the  Soul.  He  died  about  the 
year  562. 

CiUBSIOPEIA,  in  fabulous  history,  wife  to  Cepheos 
king  of  Ethiopia,  and  mother  of  Andromeda.  She 
tliooght  herself  more  beautiful  than  the  Nereides,  who 
desired  Neptune  to  revenge  the  afiront ;  so  that  he  sent 
a  sea  monster  into  the  country,  which  did  much  harm. 
To  appease  the  god,  her  daughter  Andromeda  was  ex- 
posed to  the  monster,  but  was  rescued  by  Perseus  \  who 
obtained  of  Jupiter,  that  Cassiopeia  might  be  placed 
after  ber  death  among  the  stars  ^  hence  the  constella- 
tion of  that  name. 

Cassiopeia,  in  Astronomy^  one  of  the  constellations 
oTthe  northern  hemisphere,  situated  next  to  Cepheus. 
In  1572,  there  appeared  a  new.  star  in  this  coustella- 
tion,  which  at  first  surpassed  in  magnitude  and  bright- 
ness Jupiter  himself:  but  it  diminished  by  degrees,  and 
at  last  disappeared,  at  the  end  of  eighteen  montha.  It 
alarmed  all  the  astronomers  of  that  age,  many  of  whom 
wrote  dissertations  on  it ;  among  the  rest  Tycho  Brahe, 
Kepler,  Manrolycus,  Lycetus,  Graminen«,  &c.  Bezs, 
tJie  landgrave  of  Hesse,  Rosa,  &c.  wi*ote  to  prove  it  a 
comet,  and  the  same  which  appeared  to  the  Magi  at 
the  birth  of  Jesns  Christ,  and  that  it  came  to  declare 
his  second  coming  \  they  were  answered  on  this  sub- 
ject by  Tycho. .  'Die  stars  ia  the  constellation  Cassio- 
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peia,  in  Ptolemy's  catalogue,  are  13  \  In  HevelSus's,  Cwiiopela 
33  J  in  Tycho's,  46:    But  in  the  Britannic  catalogue         | 
Mr  Flamstead  makes  them  55*  ;  Caisomar. 

CASSIS,  in  antiquity,  a  plated  or  metalTine  lelmet  j 
different  from  the  golea^  which  was  of  leather. 

CASSITERIA,  in  the  history  of  fossils,  a  genus  of 
crystals,  the  figures  of  which  are  influenced  by  an  ad* 
mixture  of  some  particles  of  tin. 

The  cassiteria  are  of  two  kinds  $  the  whitish  pellu- 
cid cassiterion,  and  the  brown  cassiterion.  The  first 
is  a  tolerably  bright  and  pellucid  crystal,  and  seldom 
subject  to  the  common  blemishes  of  crystal :  it  is  of  a 
perfect  and  regular  form,  in  the  figure  of  a  quadrila^ 
teral  pyramid  :  and  is  found  in  Devonshire  and  Corn- 
wall principally.  The  brown  cassiterion  is  like  the 
former  in  figure :  it  is  of  a  very  smooth  and  elossy  sur- 
face, and  is  also  found  in  great  plenty  in  Devonshira 
and  Cornwall. 

CASSITERIDES,  in  Ancient  Geofrraphy^  a  cluster  • 
of  islands  to  the  west  of  the  Land^s  End  \  opposite  to 
Celtiberia,  (Pliny)  5  famous  for  their  tin,  which  be 
calls  candidum  plumbum^  formerly  open  to  none  but  the 
Phoenicians,  who  alone  carried  on  this  commerce  from 
Gades,  concealing  the  navigation  from  the  rest  of  tbe 
world,  (Strabo).     The  appellation  is  from  Caistierot^  . 
the  name  for  tin  in  Greek.     Now  thought  to  be  the-  ■ 
Scilly  islands,  or'Sorlings,  (Camden). 

CASSIUS,  Spurius,  a  renowned  Roman  general 
and  consul,  whose  enemies  accusing  him  of  aspiring  to 
royalty,  he  was  thrown  down  from  the  Tarpeian  rock 
485  years  before  Christ  j  after  having  thrice  enjoyed 
the  consular  dignity,  been  once  general  of  the  horse 
under  the  fir&t  dictator  that  was  created  at  Route,  and  > 
twice  received  the  honour  of  a  triumph. . 

Cassius  Longwus^  a  celebrated  Roman  lawyer, . 
flourished  XI3  years  before  Christ..  He  was  so  in- 
flexible a  judge,  that  his  tribunal  was  called  the  Rock 
qfthe  impeached.  It  is  from  the  judicial  severity  of 
this  Cassius,  that  very  severe  judges  have  been  called 
Cctssianu 

Cassius,   Caius^  one  of  tbe  murderers  of  Jolins 
Cassar  ;  after  his  defeat  by  Mark  Antony  at  tbe  battle  • 
of  Philippi,  he  ordered  one  of  his  freedmen  to  put  him 
to  death  with  his  own  sword,  41  years  before  Christ.  . 
See  Rome. 

CASSOCK,  or  Cassula,.  a  kind  of  robe  or  gown, 
worn  over  tbe  rest  of  the  habit,  particularly  by  the 
clergy.  The  word  cassock  comes  from  tbe  French 
cassaoue^  a  horseman^s  coat. 

CASSONADE,  in  commerce,  cask-sugar,  or  sugar 
put  into  casks  or  chests,  after  the  first  purification,  out 
which  has  not  been  refined.  It  is  sold  either  in  pow- 
der or  in  lumps  \  the  whitest,  and  that  of  which  tbe 
lumps  are  largest,  is  the  best.  Many  imagine  it  to  • 
sweeten  more  than  loaf  sugar ;  bat  it  is  certain  that  IC  . 
yields  a  great  deal  more  scum. 

CASSOWARY.    See  Struthio,  Ornithology 

Index. 

CASSUMAR,  in  the  Materia  ilfdica^  a  root  re-  - 
sembling  that  of  zedoary. 

It  is  cardiac  and  sudorific,  and  famous  in  nervous  . 
cases;  it  is  also  an  ingredient . in  many  composition*,  « 
and  is  prescribed  in  powders,  )>oluses,  and  infusions. 
Its  dose  is  from  five,  to  fifteen,  grains. 

CASSUMBAZAir,  ; 
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CaMfemba.      CASSUMBAZAR,  a  town  of  India  in  ABia/situ- 
saar       at^d^op  the  river  Gange9«  in  the  province  of  Bengal. 

uaiuij^Hi..^      CAST  is  p^ullarly  used  to  denote  a  figure  or  small 
etatue  of  bronze.     See  Bronze. 

Cast,  among  foonderSy  is  applied  to  tubes  of  wax 
£tted  in  divers  parts  of  a  mould  of  the  same  matter  i 
by  means  of  which,  when  the  wax  of  the  mould  is  re- 
moved, the  melted  metal  is  conveyed  into  all' the  parts 
-which  the  wax  before  possessed. 

Cast,  also  denotes  a  cylindrical  piece  of  brass  or 
copper,  slit  in  two,  lengthwise,  used  by  the  founders 
in  sand,  to  form  a  canal  or  conduit  in  their  moulds, 
^vhfreiiy  the  metal  nmy  be  conveyed  to  the  different 
pieces  intended  to  be  cast. 

Cast,  among  plumbers,  denotes  a  little  brazen  fun- 
*nel  at  one  end  of  a  mould,  for  casting  pipes  without 
soldering,  by  means  of  which  the  melted  metal  is  pour- 
red  into  the  mould. 

Cast  nr  CastCf  in  speaking  of  the  eastern  affairs, 
denotes  a  trilie,  or  number  of  families,  of  the  same 
•jrank  or  profession.  The  division  of  a  nation  into 
casts  chiefly  obtains  in  the  dominions  of  the  Great 
Mogul,  kingdom  of  Bengal,  island  of  Ceylon,  and  the 
great  peninsula  opposite  thereto.  In  each  of  these 
there  are,  according  to  Father  Martin,  four  principal 
casts,  viz.  the  cast  of  die  bramins^  which  is  the  first 
and  most  noble  i  the  cast  of  the  rajas^  or  princes,  who 
pretend  to  be  descended  from  divers  royal  families  j 
die  cast  of  the  cJioutres^  which  comprehends  all  the 
«rtifijQers  \,  and  that  of  the  parias^  the  lowest  and  most 
contemptible  of  all }  though  Henry  Lord,  it  must  be 
4>bserTed,  divides  the  Indians  about  Surat  into  four  casts^ 
-somewhat  differently  from  Martin,  viz.  into  bramtns^ 
or  priests  ^  cattery^  or  soldiers  \  shuddery^  which  we  call 
banioM^  or  merchants  \  and  wyse^  the  mechanics  or 
.artificers.  Every  art  and  trade  \i  confined  to  its  pro- 
per cast^  nor  is  allowed  to  be  exercised  by  any  but  those 
trfaose  fathers  professed  the  same.  So  that  a  tailor^s 
son  can  never  ri^  to  be  a  painter,  nor  a  painter^s  son 
fall  to  be  a  tailor;  though  there  are  some  employ- 
'•ments  that  are  proper  to  all  the  casts,  e,g.  every  body 
may  be  a  soldier  or  a  merchant.  There  are  also  divers 
casts  which  are  allowed  to  till  the  ground,  bnt  not 
all.  The  cast  of  pariai  is  held  infamous,  insomuch 
that  it  is  a  disgrace  to  have  any  dealings  or  conversa- 
tion with  tbem  ;  and  there  are  some  trades  in  the  cast 
of  choutresy  which  debase  their  professors  almost  to  the 
same  rank.  Thus  shoemakers,  and  all  artificers  in  lea- 
ther, as  also  fishermen,  and  even  shepherds,  are  reputed 
no  better  than  partas*    See  Caste,  Supplement. 

CASTA  GNO,  Akorea  Dal,  historical  painter, 
was  bom  at  a  small  village  called  Castagno^  belonging 
to  the  territory  of  Tuscany,  in  1409 ;  and  being  de- 
prived of  his  parents,  was  employed  by  bis  uncle  to 
atten4  ihe  herds  of  cattle  in  tlie  fields;  but  having 
accidentally  seen  an  ordinary  painter  at  work  in  the 
country,  he  jobeerved  him  for  some  time  with  surprise 
«id  attention,  and  afterwards  made  such  efforts  to  imi- 
tate him,  aa  astonished  all  who  saw  his  production?. 
The  extraordinary  genius  of  Andrea  became  at  last  a 
common  Copio  of  disomirse  in  Florence  ;  and  so  far 
excited  the  curiosity  of  fieinardetto  de  Medici,. that 
he  sent  for  Andrea )  and  perceiving  that  he  bad  pro- 
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mising  talents,  he  placed  faim  mider  the  cth^*  of  the  Cft)tagD< 
best  mastera  who  were  at  that  time  in  Florence.  An%  ^ 
drea  diligently  pursued  his  studies,  devoted  himself  eft*  ^^*'^*^^' 
tirely  to  practice  under  the  direction  of  his  instructors, 
became  particularly  eminent  in  design,  and  in  a  fbw 
years  made  so  great  a  progress,  that  he  ibund  as  much 
employment  as  he  could  possibly  execute.  He  painted 
only  in  distemper,  and  fresco,  with  a  manner  of  colour^r 
ing  that  was  not  very  agreeable,  being  rather  dry  and 
hard,  till  be  learned  the  secret  of  painting  in  oil  from 
Domenico  Venetiano,  who  had  derived  his  knowledge 
of  that  new  discovery  from  Antonello  da  Messina, 
Andrea  was  the  first  of  the  Florentine  artists  who 
painted  in  oil ;  bnt  although  he  was  in  the  highest  de- 
gree indebted  to  Domenico  for  disclosing  the  secret, 
yet  he  secretly  envied  the  merit  of  the  man  who 
taught  him  the  art ;  and  because  his  own  works  seem- 
ed to  be  much  less  admirr''d  than  those  of  Domenico, 
he  determined  to  assassinate  bis  friend  and  benefieic- 
tor.  He  executed  his  design  with  the  utmost  ingra* 
tilude  and  treachery  (for  Domenico  at  that  time  lived 
with  him,  and  painted  in  partnership  with  him),  and 
he  stabbed  him  at  a  corner  of  a  street  so  secretly,  that 
he  escaped,  unobserved  and  unsuspected,  to  his  own 
house,  where  he  composedly  sat  down  to  work ;  and 
thither  Domenico  was  soon  after  conveyed,  to  die  in 
the  arms  of  his  murderer.  The  real  author  of  so  in- 
human a  transaction  was  never  discovered,  till  An- 
drea, through  remorse  of  conscience,  disclosed  it  on  his 
death-bed,  in  1480.  He  finished  several  considerable 
works  at  Florence,  by  which  he  gained  great  riches, 
and  as  great  a  reputation  ;  but  when  bis  villanous 
misconduct  became  public,  his  memory  was  ever  after 
held  in  the  utmost  detestation.  The  most  noted  work 
of  this  master  is  in  the  hall  of  justice  at  Florence, 
representing  the  execution  of  the  conspirators  against 
the  house  of  Medicis. 

CASTALIAN  spring.    See  Castalius. 

CASTALIO,  Sebastiak,  was  born  at  Chatillon, 
on  the  Rhone,  in  the  year  15x5.  Calvin  conceived 
such  an  esteem  and  friendship  for  him,  during  the  stay 
he  made  at  Strasburg  in  1540  and  154 1,  that  he  lodg- 
ed him  some  days  at  his  house,  and  procured  him  a  re« 
gent's  place  in  the  college  of  Geneva.  Castalio  afctr 
continuing  in  this  office  near  three  years,  was  forced 
to  quit  it  in  the  year  1544,  on  account  of  some  par- 
ticular opinions  which  he  held  concerning  Solomon^s 
Song,  and  Christ^s  descent  into  hell.  He  retired  to 
Basil,  where  he  was  made  Greek  professor,  and  died 
that  place  in  1564,  aged   48.     He   incurred  the 
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high  displeasure  of  Calvin  and  Theodore  Beza,  for 
differing  with  them  concerning  predestination  and  the~ 
punishment  of  heretics.  His  works  are  very  consi- 
derable both  on  account  of  their  quality  and  number. 
In  1545,  he  printed  at  Basil  four  books  of  dialogues, 
containing  the  principal  histories  of  the  Bible  in  ele- 
gant Latin  ;  so  that  youth  might  thereby  make  a  pro- 
ficiency in  piety  and  in  the  Latin  tongue  at  the  same 
time.  But  his  principal  work  is  a  Latin  and  French 
translation  of  the  Scripture.  He  began  the  Latin 
translation  at  Geneva  in  1542,  and  finished  it  at  Basil 
in  1550.  It  was  printed  at  Basil  in  155 1}  and  dedi- 
cated by  the  author  to  Edward  VI.  king  of  England. 
The  French   version  was  dedicated  to  Henry  Xl.  of 

France, 


CAS 


I    341     ] 


CAS 


tmtuM  FniiO^»  viJ  printed  at  BamI  in  Z555*  Tbe  bult  which 
I        hM  been  most  generally  condemned  in  his  Latin  trans- 
Cuul^  iatton,  it  the  affectation  of  nsing  only  classical  terms* 
CAISTALIUS  FONS  (Strabo,  Paosanias)  j  Castalta, 
(Pindar,  Virgil)  ^  a  fountain  at   the  foot  of  Mount 
Parnassus,  in  Phocis,  near  the  temple  of  Apollo,  or 
near  Delphi ',  sacred  to  the  Mnses,  thence  called  Co- 
siaXdes.    Its  murmurs  were  thought  prophetic.  (Non- 
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It  was  taken  by  Philip  V.    W.  Long.  6.  %$*  N.  Lai.    Cattel 

Cabtxl  Foia^  a  town  of  Spain,  in  Catalonia,  seat-  ^^^^ 
ed  on  an  inaccessible  eminence,  between  Gironoe  and  v 
Campredon,  abont  15  miles  from  each,  and  near  the 
river  Fnlva. 

Castsl  GanMphay  a  town  of  Italy,  in  the  territory 
of  the  church,  with  a  caatle,  to  which  the  pope  retires 


nin%  Lucian).    See  the  articles  Delphi  and  Par-    in  the  summer  season }   10  miles  S.  by  £•  of  Rome. 

£.  Long.  12.  46.  N.  Lat.  41.  44. 

CasteL'Novo,  a  strong  town  of  Dalmatia,  subject 
to  the  Venetians }  seated  on  the  gulf  of  Cataro,  in 


KAKUS. 

CASTANEA.    See  Fagus,  Botamt  Indem. 

CASTANETS,  Castagkettes,  or  Castanet- 
TAS,  a  kind  of  musical  instrument,  wherewith  the 
Moors,  Spaniards,  and  Bohemians,  accompany  their 
dances,  sarabands,  and  guitars.  It  consists  of  two 
Uttle  round  pieces  of  wood  dried,  and  hollowed  in  the 
manner  of  a  ^poon,  the  concavities  whereof  are  placed 
on  one  another,  fastened  to  the  thumb,  and  beat  from 
time  to  time  with  the  middle  finger,  to  direct  their  mo- 
tion and  cadences.  The  castanets  may  be  beat  eight 
or  nine  times  in  the  space  of  one  measure,  or  second  of 
a  minute. 

CASTANOVITZ,  a  town  of  Croatia,  situated  on 
the  river  Unna,  which  divides  Christendom  from  Tur- 
key. £•  Long.  17.  20.  N.  Lat.  45.  40.  It  is  subject 
to  the  house  of  Austria. 

CASTEL,  Lewis  Bertrand,  a  learned  Jesuit, 
was  bom  at  Montpelier  in  1688,  and  entered  among 
the  Jesuits  in  1703.  He  studied  polite  literature  in  his 
youth  }  and  at  length  applied  himself  entirely  to  the 
study  of  mathematics  and  natural  philosophy.  He 
distinguished  himself  by  writing  on  gravity ;  the  ma- 
thematics J  and  on  the  music  of  colours,  a  very  whim- 
•ical  idea,  which  he  took  great  pains  to  reduce  to 
practice.  His  piece  on  gravity,  entitled  TmsV/  tie  h 
Pensateur  UmverseUe^  was  printed  at  Paris  in  1724. 
He  afterwards  published  his  Mathematique  DnwerseUe; 
which  occasioned  his  being  unanimously  chosen  a  fel- 
low of  the  Royal  Society  of  London,  without  the 
leaft  solicitation.  He  was  also  member  of  the  aca- 
demies of  Bonrdeauz  and  Rouen:  but  his  Clavecin 
acuiaire  made  the  most  noise  j  and  he  spent  much  time 
and  expence  in  making  an  harpsichord  for  the  eye,  but 
without  success.  He  also  wrote  for  and  against  Sir 
Isaac  Newton,  and  published  several  other  works  \  the 
principal  of  which  are,  Le  plan  du  Mathematique  ahre* 
^/r,  and  a  treatise  entitled  Optique  des  Couleurs.  He 
led  a  very  exemplary  life,  and  died  in  1757* 

CASTELAMARA,  a  town  of  Italy,  in  the  king- 
dom of  Naples,  and  the  Hither  Principatp,  with  a 
bishop^s  see,  and  a  good  harbonr.  £.  Long.  14.  15. 
N.  Lat.  41.  40. 

CASTEL-aragonese,  a  strong  town  of  Italy,  in 
tlie  island  of  Sardinia,  with  a  bishop's  see,  and  a  good 
-harbour.  It  is  seated  on  the  N.  W.  coast  of  the  island, 
in  E.  Long.  8.  57.  N.  Lat.  40.  j:6. 

CjSTEC'BrancOf  a  town  of  Portugal,  and  capital 
of  the  province  of  Beira }  seated  on  the  river  Lyra, 
35  miles  N.  W.  of  Alcantara.    W.  Long.  8.  o.  N. 

!-**•  39-  35- 

CdSTEL'Franco^  a  very  small,  but  well  fortified  fron- 
tier town  of  the  Bdognese,  in  Italy,  belonging  to  the 
pope. 

CdBTSL-de-Vide^  a  small  strong  town  of  Alentejo. 
Vol.  V,  Part  L 
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£.  Long.  1 8.  45.  N.  Lat.  42.  25. 
^  CjaTEL-Rodrigo^  a  town  of  Portugal,  b  the  pro* 
vince  of  Tra-los-Montes,  in  W.  Long.  7.  i.  N.  Lat. 
41.  o. 

CASTSL-Novo-de^CarfagnanOf  a  town  of  Italy,  in  tha 
Modenese,  with  a  strong  fortress.  It  is  the  capital  of 
the  valley  of  Carfagnana,  and  sealed  on  the  river  Ser« 
chio,  1 7  miles  above  Lucca. 

CdSTEL'del'OvOi  a  small  island  in  the  Tuscan  sea, 
in  the  gulf  of  Naples,  near  a  town  of  that  name,  to 
which  it  is  joined  by  a  stone  bridge.  The  fortress  is 
called  Castel-del-Ovo,  in  which  there  is  always  a  good 
{[arrbon. 

CASTLEBAR,  a  town  of  Ireland,  in  the  county 
of  Mayo,  and  province  of  Connaught,  35  miles  N.  of 
Gal  way.    W.  Long.  9.  25.  N.  Lat.  53.  45. 

CASTELL,  EOMUKD,  D.  D.  a  learned  English  di- 
vine of  the  17th  century,  distinguished  by  his  skill  in 
the  eastern  languages.  He  was  educated  at  Cam- 
bridge ;  where  he  was  master  of  Catharine  hall,  and 
Arabic  professor  \  and  was  at  length  canon  of  Canter- 
bury. He  had  the  greatest  share  in  the  Polyglott  Bible 
of  London  \  and  wrote  the  Heptagtotton  pro  septtm 
OnentalibuSf  &c.  On  this  excellent  work,  which  occu- 
pied a  great  part  of  his  life,  he  bestowed  incredible 
pains  and  expence,  even  to  the  breaking  of  his  consti- 
tution, and  exhausting  of  his  fortune,  having  expended 
no  less  than  i2,ooo1.  upon  that  work.  At  length| 
when  it  was  printed,  the  copies  remained  unsold  upon 
his  hands.  He  died  in  1685  ;  and  lies  buried  in  the 
churchyard  of  Higham  Gobyon  in  Bedfordshire,  of 
which  he  was  rector.  It  appears  from  the  inscription 
on  his  monument,  which  be  erected  in  his  lifetime,  that 
he  was  chaplain  to  Charles  II.  He  bequeathed  all  his 
oriental  manuscripts  to  the  university  of  Cambridge,  on 
condition  that  his  name  should  be  written  on  every  copy 
in  the  collection. 

CASTELLA,  a  town  of  the  Mantnan,  in  Italy, 
about  five  miles  north-east  of  the  city  of  Mantua. 
E.  Long.  II.  15.  N.  Lat.  45.  30. 

CASTELLAN,  the  name  of  a  dignity  or  charge 
in  Poland :  The  castellans  are  senators  of  the  kmg- 
dom,  but  senators  only  of  the  lower  class,  who,  in 
diets,  sit  on  low  seats,  behind  the  palatines,  er  great 
senators.  They  are  a  kind  of  lientenants  of  provinces, 
and  command  a  part  of  the  palatinate  under  the  palatine. 

CASTELL  Any,  the  territory  belonging  to  any 
city  or  town,  chieQy  used  in  France  and  Flanders: 
Thus  we  say,  the  castellany  of  Lisle,  Ypres,  &c. 

CASTEILARIUS,  the  keeper,  or  curator,  of  a 
caslellnm.  Oniter  gives  an  ancient  sepulchral  inscrip- 
tion in  memory  of  a  castellarms. 

H  h  CASTELLATIO, 
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Carteliatio      CA8TELLATI0,  in  mldaiMge  liters,  the  act 

U^       of  building  a  castte,   or   of  fortifying   a  house,   and 

Caiuglione.  rendering  it  a  castle. — ^By  the  ancfent  English  laivs, 

castellation  was  prohibited  nvithout  itbe  kitig^tt  special 

license. 

CA8TELLI,  Bernard,  an  Italian  painter,  was 
born  at  Genoa  in  1557  j  and  excelled  in  colouring  and 
in  portraits.  He  was  the  intimate  friend  of  Tasso,  and 
took  upon  himself  the  task  of  designing  and  etching 
the  figures  of  bis  Jerusalem  I>eliyered.  He  died  at 
Crenoa  in  l629« 

Valerio  Castelli,  one  of  his  sons.  Was  bom  at  Ge- 
noa in  1625,  and  surpassed  his  father.  He  particu* 
larly  excelled  in  painting  battles  }  which  he  composed 
with  spirit,  and  execoted  them  with  so  pleasing  a  va- 
riety, and  so  great,  freedom  of  hand,  as  gained  hidi 
universal  applause.  His  horses  are  admirably  drawn, 
thrown  into  attitudes  that  are  natural  and  becoming, 
full  of  motion,- action,  and  life.  In  that  style  of 
painting  he  showed  all  the  fire  of  Tintoretto,  united 
with  the  fine  taste  of  composition  of  Paolo  Verouese. 
He  died  in  1659.  '^^^  works  of  this  master  are  not 
very  frequent )  but  they  are  deservedly  held  in  very 
high  esteem.  A  greater  number  of  his  easel  pictures  are 
in  the  collections  of  the  nobility  and  gentry  of  England. 

CASTELLORUM  operatio,  castle  work,  or  ser- 
vice and  labour  done  by  inferior  tenants  for  tbe  build- 
ing and  upholding  of  castles  of  defence  ;  towards  which 
some  gave  personal  assistance,  and  others  paid  their 
contributions.  This  was  one  of  the  three  necessary 
charges  to  which  all  lands  among  the  Anglo-Saxons 
were  expressively  subject. 

CASTELVETRO,  Lewis,  a  native  of  Modena, 
of  the  1 6th  century,  famous  for  his  Comment  on  Aris- 
toilers  Poetics.  He  was  prosecuted  by  the  inquisition 
for  a  certain  book  of  Melancthon,  which  he  had  trans- 
lated intb  Italian.  He  retired  to  Basil,  where  he 
died. 

CASTI,    GiAMBATisTA,   a   modern   Italian   poet. 

See  SOPPLEMEMT. 

CASTIGATION,  among  the  Romans,  the  punish- 
ment of  an  offender  by  blows,  or  beating  with  a  wand 
or  switch.  Castigation  was  chiefly  a  military  punish- 
ment \  the  power  of  inflicting  of  which  on  the  soldiery 
was  given  to  the  tribunes.  Some  make  it  of  two  kinds  \ 
one  with  a  stick  or  cane,  called  fuztigatio :  the  other 
with  rods,  called  JhgeUatio :  the  latter  was  the  most 
dishonourable. 

►  CASTIGATORY,  for  Scolds.  A  woman  in- 
dicted for  being  a  common  scold,  if  convicted,  shall  be 
placed  in  a  certain  engine  of  correction,  called  the 
trebucket  castigatory^  or  cucking  stool;  which,  in  the 
Saxon  bnguage,  signifies  the  scolding  stool;  though 
now  it  is  frequently  corrupted  into  the  ducking  stool; 
because  the  residue  of  the  judgment  is,  that  when  she 
is  placed  therein,  she  shall  be  plunged  in  water  for  her 
punishment. 

CASTIGLIONE,  Giovakni  Benedetto,  a  ce- 
lebrated painter,  was  bom  at  Genoa  in  x6i6.  His 
first  master  was  Gio-Battista  Paggi.  Afterwards  he 
studied  under  Andrea  Ferrari;  and  lastly  perfected  liim- 
^self  from  the  instructions  of  Aoithony  Vandyck,  who 
at  that  time  resided  at  Genoa.  He  painted  portraits, 
historical  pieces,  landscapes,  and  castles }  in  the  latter  of 
which  he  is  said  chiefly  to  haTe  excelled )  as  also  infiurS| 
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markets,  and  all  ktnds  of  roral  scenes.     By  tlfis  nmiter  CattfsK<ine 
we  have  also  a  great  numuer  of  etchings,  which  are  ail        | 
spirited,  free,  and  full  of  taste.     Tbe  eflect  is,  in  ge-     Cattilc. 
lieral,  powerful  and  pleasing  ;  and  many  of  them  bkve 
a  more  harmonized    and  finished   appearance   than  is 
usual  from  the  point,  so  little  assisted  by  the  graver. 
His  drawing  of  tbe  naked  figure,  though  by  no  means 
correct,  is  notwithstanding  managed  in  a  style  that  in- 
tlicates  the  baud  of  the  master. 

His  son,  Francesco^  was  bred  under  himself,  and  eX' 
celled'  in  the  same  subjects  5  and  it  is  thought  that 
many  good  paintings  which  are  ascribed  to  Benedetto, 
and  are  frequently  seen  at  sales,  or  in  modern  collec- 
tions, are  copies  after  him  by  his  son  Francesco,  or 
perhaps  originals  of  the  younger  Castiglione. 

Castiglioke,  a  small  but  strong  town  of  Italy, 
in  Mantua,  with  a  castle.  It  was  taken  by  the  Ger- 
mans in  1 70 1,  and  the  French  defeated' the  Imperial- 
ists near  it  in  1706.     E.  Long.  lo.  29.  N.  Lat.  43. 

CASTIGLIONI,  Balthazar,  an  eminent  Italian 
nobleman,  descended  from  an  illustrious  and  ancient 
family,  and  born  at  his  own  villa  at  Casalico  in  the 
duchy  of  Milan  in  1478.  He  studied  painting,  sculp- 
ture, and  architecture,  as  appears  from  a  book  be 
wrote  .in  favour  of  these  arts  (  and  excelled  so  much 
in  them,  that  tlaphael  Urbino,  and  Buonaroti,  though 
incomparable  artists,  never  thought  their  works  eom- 
plete,  without  the  approbation  of  Count  Castiglioni* 
When  he  was  26  years  of  age,  Guido  Ubaldo,  duke 
of  Urbino,  sent  him  ambassador  to  Pope  Julius  II. 
He  was  sent  upon  a  second  embassy  to  Loots  XII.  of 
France,  and  upon  a  third  to  Henry  VIL  of  England. 
After  he  had  dispatched  his  business  here,  he  retnni- 
ed,  and  began  his  celebrated  work,  entitled  the  Cour- 
tier; which  he  completed  at  Rome  in  1516.  This 
work  is  full  of  moral  and  political  instruction :  and  if 
we  seek  for  the  Italian  tongue  in  perfection,  it  is  said 
to  he  nowhere  better  found  than  in  this  performance. 
A  version  of  this  work,  together  with  the  original  Ita- 
lian, was  published  at  London  in  17279  by  A.  P.  Ca- 
strglioni,  a  gentleman  of  the  same  family,  who  resided 
there  under  the  patronage  of  Dr  Gibson,  bishop  of  Lon- 
don. Count  Castiglioni  was  sent  by  Clement  VII,  to 
the  court  of  the  emperor  Charles  V.  in  quality  of 
legate,  and  died  at  Toledo  in  1529. 

CASTILE,  Neiv,  or  The  Kingdom  of  Toledo, 
a  province  of  Spain,  bounded  on  the  north  by  OM 
Castile,  on  the  east  by  the  kingdoms  of  Arragon  and 
Valencia,  on  the  south  by  those  of  Morcia  and  Anda- 
lusia, and  on  the  west  by  the  kingdom  of  Leon.  It 
in  divided  into  three  parts}  Argaria  to  the  north, 
Mancha  to  the 'east,  and  Sierra  to  the  south.  Madrid 
is  the  capital.  Both  these  provinces  are  very  well  wa- 
tered with  rivers,  and  the  air  is  generally  pure  and 
healthy  \  but  the  land  is  mountainous,  drvi  and  un- 
cultivated, through  the  laziness  of  the  inhabitants. 
The  north  part  produces  frnits  and  wine,  and  tbe  south 
good  pa$»tures  and  fine  wool.  The  population  of  New 
Castile  in  1 787  amounted  to  949^649  persons,  includ- 
ing 14,000  priests,  monks,  and  nuns. 

Castile,  Old^  a  province  of  Spain,  with  the  title 
of  a  kingdom.  It  is  about  192  miles  in  length,  and  1x5 
in  breadth;  bounded  on  tbe  south  by  New  Castile^ 
on  the  east  by  Arragon  and  Navarre,  on  the  north  by 
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Biscay  and  Astarias,  and  on  the  west  by  the  kingdom 
of  Leon.     Burgos  is  the  capital  town. 

CAST/LS-dei^Oro^  a  fertile  and  large  country  in 
Sooth  America,  lying  to  the  west  of  the  Oroonoko.  It 
comprehends  eight  governments ;  viz.  Terra  Firma, 
Proper  Carthagena,  St  Martha,  Rio  de  la  Hacha,  Ve- 
nexaela.  New  Andalasia,  Popayan,  and  the  kingdom  of 
New  Granada. 

CASTILLAN,  or  Castillane,  a  gold  coin  cur- 
rent in  Spain,  and  worth  fourteen  rials  and  sixteen 
deoters. 

Castillan,  is  al^o  a  weight  used  in  Spain  for  weigh- 
ii>9  S^l^-  I^  >*  *  hundredth  part  of  a  pound  Spanish 
weight.  What  they  commonly  call  a  weight  of  gold 
in  Spain  U  always  understood  of  the  caittillan. 

CASTILLARA,  a  town  of  the  Mantoan  in  Italy, 
situated  six  miles'^  north-east  of  the  city  of  Mantua. 
£.  Lon^-.  ir.  25.  N.  Lat.  45.  20. 

CASTILLON,  a  town  of  France,  in  the  depart- 
ment of  Gironde,  situated  on  t4ie  river  Dordogne,  16 
miles  east  of  Bourdeaux.  W.  Long.  2.  40.  N.  Lat. 
44.  50. 

CASTING,  in  foundry,  the  running  of  met:;!  into' 
a  mould,  prepared  for  that  purpose. 

Castitto  of  Metah^  <f  Letters^  Bells^  &c.  See  the 
article  Foundry. 

Castinq  in  Sand  or  Earthy  is  the  running  of  me- 
tals between  two  frames,  or  moulds,  filled  with  sand  or 
earth,  wherein  the  figure  that  the  metal  is  to  take  has 
been  impressed  en  crcux^  by  means  of  the  pattern. 

Casting,  among  sculptors,  implies  the  taking  of  casts 
and  impressions  of  figures,  busts,  medals,  leaves,  &c. 

The  method  of  taking  of  casts  of  figures  and  busta, 
IS  most  generally  by  the  use  of  plaster  of  Paris,  t.  e. 
alabaster  calcined  by  a  gentle  heat.  The  advantage  of 
using  this  substance  preferably  to  others  is,  that  not- 
withstanding  a  slight  calcination  reduces  it  to  a  pul- 
▼erine  state,  it  becomes  again  a  tenacious  and  cohering 
body,  by  being  moistened  with  watvr,  and  afterwaisd^ 
■offered  to  dry  ;  by  which  means  either  a  concave  or 
a  convex  figure  may  be  given  by  a  proper  mould  or 
model  to  it  when  wet,  and  retained  by  the  hardness 
it  acquires  when  dry :  and  from  these  qualities,  it  is 
fitted  for  the  double  purpose  of  making  both  casts,  and 
moulds  for  forming  those  casts.  The  particular  manner 
of  making  casts  depends  on  the  form  of  the  subject  to 
be  taken.  Where  there  are  no  projecting  parts,  it  is 
very  simple  and  easy ;  as  likewise  where  there  are 
socn  as  form  only  a  right  or  any  greater  angle  with 
the  principal  surface  of  the  body:  but  where  parts 
project  in  lesser  angles,^ or  form  a  curve  inclined  to- 
wards the  principal  surface  of  the  body,  the  work  is 
more  difficult. 

The  first  step  to  be  taken  is  the  forming  the  mould. 
In  order  to  thi^,  if  the  original  or  model  be  a  bass  re- 
lief, or  any  other  piece  of  a  flat  form,  having  its  sur^ 
face  first  well  greased,  it  must  be  placed  on  a  proper 
table,  and  surrounded  by  a  frame,  the  sides  of  which 
most  be  at  such  a  distance  from  it  as  will  allow  a  pro- 
per thickness  for  the  sides  of  the  mould.  As  much 
plaster  as  will  be  sufficient  to  cover  and  rise  to  snch  a 
thickness  as  may  give  sufficient  strength  to  the  moul^, 
as  also  to  fill  the  hollow  betwixt  the  frame  and  the 
model,  must  be  moistened  with  water,  till  it  be  just 
of  such  coosistence  as  will  allow  it  to  be  poured  upon 
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the  model*  This  roost  be  done  as  soon  as  possible}  CMtinr. 
or  the  plaster  would  concrete  or  set^  ao  as  to  become 
more  troublesome  in  the  working,  or  unfit  to  be  used* 
The  whole  must  then  be  sufiered  to  remain  in  this 
condition,  till  the  plaster  has  attained  its  hardness  \ 
and  then  the  frame  being  taken  away,  the  preparatory 
cast  or  mould  thus  formed  may  be  taken  cff  from  the 
subject  entire. 

Where  the  model  or  original  subject  is  of  a  round 
or  erect  form,  a  different  method  must  be  pursued } 
and  the  mould  must  be  divided  into  several  pieces :  or 
if  the  subject  consists  of  detached  and  projecting  parts, 
it  is  frequently  most  expedient  to  cast  such  parts  sepa- 
rately, and  afterwards  join  them  together. 

Where  the  original  subject  or  mould  forms  a  round, 
or  spheroid,  or  any  part  of  snch  round  or  spheroid, 
more  than  one  half  the  plaster  must  be  used  without 
any  frame  to  keep  it  round  the  model  \  and  must  be 
tempered  with  water  to  such  a  consistence,  that  it  may 
be  wrought  with  the  hand  like  very  soft  paste  ;  but 
though  it  must  not  be  so  fluid  as  when  prepared  for 
.flat- figured  models,  it  must  yet  be  as  moist  as  is  com- 
patible with  its  cohering  sufficiently  to  hold  together ; 
and  being  thus  prepared,  it  must  be  put  upon  the  mo- 
del, and  compressed  with  the  hand,  or  any  flat  instru- 
ment, that  the  parts  of  it  may  adapt  themselves,  in  the 
most  perfect  manner,  to  those  of  the  subject,  as  well 
as  to  be  compact  with  respect  to  themselves.  When 
the  model  is  so  covered  to  a  convenient  thickness,  the 
whole  must  be  left  at  rest  till  the  plaster  be  set  and 
firm,  so  as  to  bear  dividing  without  falling  to  fneces, 
or  being  liable  to  be  put  out  of  its  form  by  slight  vio- 
lence ;  and  it  must  then  be  divided  into  pieces,  in  or- 
der to  its  being  taken  off  from  the  model,  by  cutting 
it  with  a  knife  with  a  very  thin  blade :  and  being  di- 
vided, must  be  cautiously  taken  off,  and  kept  till  dry : 
but  it  must  be  always  carefully  observed,  before  the 
separation  of  tlie  parts  be  made,  to  notch  them  across 
the  joints  or  lines  of  the  division,  at  proper  distances, 
that  they  may  with  ease  and  certainty  be  properlj  con- 
joined again  \  which  would  be  much  more  precarious 
and  troublesome  without  such  directive  marks*  Tho 
art  of  properly  dividing  the  moulds,  in  order  to  make 
them  separate  from  the  model,  requires  more  dexterity 
and  skill  than  any  other  thing  in  the  art  of  casting ; 
and  does  not  admit  of  rules  for  the  most  advantageoua 
conduct  of  it  in  every  case.  Where  the  subject  is  of 
a  round  or  spheroidal  form,  it  is  best  to  divide  the 
mould  into  three  parts,  which  will  then  easily  come 
off  from  the  model :  and  the  same  will  hold  good  of 
a  cylinder  or  any  regular  curved  figure* 

The  mould  being  thus  formed,  and  dry,  and  the 
parts  put  together,  it  must  be  first  greased,  and  placed 
in  such  a  position  that  the  hollow  may  lie  upwards, 
and  then  filled  with  plaster  mixed  with  water,  in  the 
same  proportion  and  manner  as  was  directed  for  the 
casting  the  mould :  and  when  the  cast  is  perfectly  set 
and  dry,  it  must  be  taken  out  of  the  mould,  and  re- 
paired where  it  is  neeessilry  \  which  finbhea  the  ope« 
ration*  ^ 

This  is  all  that  is  required  with  respect  to  subjects 
where  tbe  surfaces  have  the  regularity  above  men- 
tioned :  but  where  they  form  curves  which  intersect 
each  other,  the  oondoct  of  tlie  operation  nnist  be  va- 
ried with  respect  to  tbe  manner  of  taking  the  cast  of 
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'thhii  m  torr^  prdjettltig  pirt«;  uticb  M  li^gi  or  arms^ 
tbey  ^hoold  bie  t^roagbtlh  Mparate  toasts.  *  The  opera* 
tbr  mkjr  easilj  jadge,  froitr  cTt^  orig^tial  ^iibjettt,  what 
parts  will  come  off  togefbery  and^  i^hit  retiuire  to  be 
•eparatedt  the  prthtrpfe  i6f  ihe  wbote  tondnts  tinly  \n 
this,  that  where  under-workingfty  as  itiey  are  dalled, 
occiiri  tbacisy  whenever  a  straight  line' drii^n  frofn  the 
basiv  'or  insertion  of  'aby  projectloti^  w^otild  be  ctit  or 
^oased  by  any  pait  of  sttcfa  projettionr,  aoeb  part  can- 
^t  be  taken  off  without  a  division  ;'>^hJeh  ranst  be 
made  either  in  the  pface  where  the  projection  wonid 
en^  the  straight  fine ;  ar^  as  that  is  iVei|ue<itly  difficnlt, 
the  whole  projection  must  be  separated  from  the  mahi 
body,  and  divided*  also  lengthwise  into  two  parts  j  and 
where  there  are  no  projectiohs  fh)m  the -'principal  sor- 
faces,  but  the  bbdy  fs  so  forhted  as  to  render  the  sor- 
fkce  a  composition  of  sncb  curves',^  that  a  straight  line 
being  drawn  parallel  to  the  sorface  of  one  part  would 
be  cat  by  tht;  dntHtte,  in  one  or  more  piaoes,  of  ano* 
Ufaer  part,  a  division  of  the  whole  should'  be  madei  so 
as*  to  reduce  the  parts  of  it  into  regular  corr^,  which 
Boost  then  be  treated  as  soth. 

In  larger  masses,  where  there  woold  otherwise  be  a 
great  thickness  of  the  plaster,  a  core  or  body  may  be 
pat  witfaia  the  mooTd,  m  order  to  produce  a  hollow  ia 
the  cast ;  which  both  saves  the  expence  of  thf6  plaster, 
and  nniders  the  east  liji^ter. 

This  core  may  be  of  wood,  where  the  forming  a 
hollow  of  a  straight  figure,  or  a  conical  one  with  the 
basis  outwarA,  will  answer  tb^  end  \  bat  if  the  cavity 
require  to  be  lound/  or  of  aiity  enrre  figure,  the  core 
cannot  be  then  drawn 'while  entfrb;  and  ctosequenCly 
should  ba  bf  sucb'  mutter  as  may  be  taken  out  pfece- 
meal.  In  thit  case^  the  c^ie  is  best  fonbdl  of  clay  j 
which  must  be  Worked  tipdn^rres  to  give  it  a  tenacity, 
and  suspended  in  the  boHow  of  the  mould  bj  cross 
wires  lying  over  the  mouth ;  and  when  the  plaster  ia 
suflicfently  set  to  bear  handling,  the  clay  ntnil  Ke  pick- 
ed .out  by  a  pri^r  instrtiment.  * 

Where  it  iv  desired  to  rcfidet  the  plaister  Baider^  the 
water  wfth  which  it  is  tempered  'Kboold  iie  nriite^  wi^ 
parchment  si£e  propeily  prepaid,  which  will  Make  it 
very  firm  and  tenkclotis. 

In  the  saino  manner,  figures,  busts,  &e.  tsay  be 
east  of  lead>,  or  any  other  metal,  in  the  moulds  of  pla* 
ster  *,  tiitly  thh  e«pewce  bf  plaster,  and  the  tiffiuusnesa 
of  its'^beconffotf'  soAetently  ^y,  when  in  a  very  large 
mass^  to'bear  tne^heiit^  Melted  metal,  render  the  use 
of  clay;  eoMpcMmdBd'wilh'Boirte  other  proper  Materials, 
prefetkbl^  where- lar^'siibjeofs  an  in  question.  The 
clay,  \it  this  case^-  sbottld  be  washed  over  till  it  be  per- 
fectty  faee  flMH  grti/ri\  or  seanes  $  and  then  mi«^  with 
a  third  h/t  more  ^"fihe  sand  to  prevent  tt  cracking; 
or,  insteiid  efsatid^  ebalasheo  sifted  fine  may  be  used. 
Whether  plaster  or  day  be  employed  for  the  easting  in 
metaf;'{t  ii'e)e«r6ii^y'7tfi(icesaiity  tohave  the  mould  per- 
ftetly  dl^.^  iftfy6lf«la^>tl)[e>  molstnre,  being  rarefied.  Will 
make  an'  «)^o^  that  <iM  blew:  the  metal  out  of  Hie 
mould,  arid  ertdlAige^  the  opeMor,  o«  at  least  cradc  the 
nibttid  ftt  saob  'a  arftannoF  as  to  frestrate  tire  operation. 
Where  the  parts  of  a  mould  are  larger,  of'  pMJcet 
BMohr  Att^^MiM^^^^M^y  y<^i^  *  greater  Itfnaciti  of 
tb^  aaattee^  ^be]r^  arfe  "ibrmed  of  t^  keep  them  ^teg^berf 
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per  hangings,  -^or  fine  cotton  plucked  or  ^t  tflt  St  it  rasdair: 
very  short,  should  be  mixed  with  the  asbes'or  sand  be** 
fore  they  are  add^d  to  the  clay  to  make  the  eompositiott 
for  the  mould.  Tbe  proportion  shoofd  be  eeoording  to 
the  degree  of  cohesion  required }  but  a  small  quantity 
will  answer  the  end,  if  the  ether  ingredient  of  tbe  com* 
position  be  good,  and  the  parts  of  the  mould  properfy 
linked  together  by  means  of  the  wires  above  directed. 

There  is  a  method  of  taking  casts  in  metala  from 
small  animals,  and  the  parts  of  vegetabtea,  which  asay 
be  practised  for  some  purposes  with  advantage :  par* 
ticularly  for  the  decorating  grottoes  or  rock  works^ 
where  nature  ia  imitated.  The  proper  kinds  of  animala 
are  lizards,  snakes,  frogs,  birds,  or  insects  *,'  the  caste 
of  which,  if  properly  coloured,  will  be  exact  represent 
tations  of  the  originals. 

This  is  to  be  performed  by  the  following  method  i 
A  coffin  or  proper  chest  for  fMining  tbe  mould  beiog 
prepared  of  clay,  or  four  pieoea  of  boards  fixed  toge« 
tber,  the  animal  or  parts  of  vegetables  most  be  saspeniU 
ed  in  it  by  a  strinjr :  and  tbe  leaves,  tendrils,  or  other 
detached  parts  of  the  vegetables,  or  tbe  legs,  winga, 
&c.  of  tbe  animals,  properly  separated,  and  adjusted 
in  their  right  position  by  a  small  pair  of  piaeera:  a 
duo  quantity  of  plaster  of  Paris  and  calcined  talkv 
in  equal  quantitiea,  with  some  alunen  plamosumt 
must  then  be  tempered  with  water  to  tbe  proper  coa« 
aiatenee  for  casting  j  and  the  subject  from  whence  the 
cast  is  to  be  taken,  also  the  sides  of  tbe  coffin,  moisten* 
ed  with  spirit  of  wine.  The  coffin  or  chest  must  then 
be  filled  with  the  tempered  composition  of  tbe  plaster 
and  talk,  putting  at  the  aame  time  a  piece  of  straight 
stick  or  wood  to  the  principal  part  of  the  body  of  the 
subject,  and  pieces  of  thick  wire  to  tbe  extremities  of 
the  other  parts,  in  order  that  they  may  form,  white 
drawn  out  after  the  matter  of  the  nsould  is  properly 
set  and  firm,  a  channel  for  pouring  in  the  melteo 
BMtalf  and  venta  for  the  air  >  which  otherwise  by  tbe 
rarefaction  it  would  undergo  from  tbe  beat  of  the  me- 
tal,  would  blow  it  out  or  burst  tbe  mould.  In  a  short 
time  tbe  plaster  and  talk  will  set  and  beeooM  bard» 
when  the  stick  and  wires  may  be  drawn  out,  and  the 
frame  or  coffia  in  which  tbe  mould  was  cast  taken  away: 
and  the  mould  most  then  be  put  first  into  a  moderate 
heat,  and  afterwards,  when  it  is  as  dry  as  it  can  be  ren<> 
dered  by  that  degree,  removed  into  a  greater  j  which 
may  be  gradually  increased  till  the  whole  be  red  hot. 
The  animal  or  part  of  any  vegetable,  which  was  in- 
cluded in  the  mould,  will  then  be  burnt  to  a  coal  j  and 
may  be  totally  calcined  to  ashes,  by  blowing  lor  aonse 
time  gently  into  the  channel  and  passages  made  for 
pouring  in  the  metal,  and  giving  vent  to  the  air,  which 
will,  at  the  same  time  that  it  destroys  the  remainder 
of  the  animal  or  vegetable  matter,  blow  out  tbe  ashes. 
The  mould  most  then  be  suffered  to  cool  gently  }  and 
will  be  perfect  ;  tbe  destruction  of  tbe  substance  of  tbe 
animal  or  vegetable  having  produced  a  hollow  of  a 
figure  correspondent  to  it  ^  but  it  may  be  neverthelesa 
proper  to  shake  the  mould,  and  torn  it  upside  down, 
as  also  to  blow  with  the  bellows  into  each  of  the  air- 
aento,  in  ordefr  to  free  it  wholly  from  any  remainder  of 
the  ashes  for  where  there  may  bo  an  opportoaity  of 
fitting  tbe  boNow  witb  qnicksilver  without  exptnce,  it 
wilt  be  f&o»4  a  very  effectual  method  of  clearing  tbe 
mAj^u  M  imU  lAf^  or  small  detached  bodice,  will 
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aeeesmrilj.  risf  tathe  surfuce  of  the  iguicksilver,  and  be 
^orvd  out  with  it.  •  The  moulil  boiog  thus  prejiared,  it 
n^»t  bn  Iiei|te4  v«rj  hot  when  used,  if  the  caU  be  made 
with  copper  or  brmss ;  but  a  lena  degree  will  serve  for 
lend  or  tiu.}  and  the  matter  being  poured  in,  the  mould 
most  be  gently  struck  >  and  then  suffered  to  rest  tlK  it 
be  cold  i  at  which  time  it  must  be  carefully  taken  from 
the  oast,  but  without  the  least  force  \  for  such  parts  of 
tjie  matter  as  appear  to  adhere  more  strongly  must  be 
lo&eoed  by  soaking  in  water  till  they  be  entirely  loos* 
fined,  that  none  of  the  more  delicate  parts  of  the  cast 
maybe  broken  off  or  bent. 

Where  the  alomen  plomosum,  or  talk,  cannot  easily 
be  procured,  the  plaster  may  be  used  alone  j  but  it  is 
apt  to  be  calcined  by  the  heat  used  in  burning  the  ani* 
mal  or  vegetable  from  whence  the  cast  is  taken,  and 
fo  become  of  toe  incohering  and  crambly  texture  j  or, 
for  cheapness,  Sturbridge  or  any  other  good  clay,  wash* 
cd  over,  till  it  be  perfectly  fine,  and  mixed  'with  an 
equal  part  of  sand,  and  some  flocks  cut  small,  may  be 
employed.  Pounded  pumice  stone  and  plaster  of  Paris, 
taken  in  equal  quantities,  and  mixed  with  washed  clay 
in  the  aame  proportion,  is  said  to  make  excellent  moulds 
for  this  and  parallel  uses. 

Casts  of  medals,  or  such  small  pieces  as  are  of  a  si* 
milar  form,  may  be  made  in  plaster  by  the  method  di* 
rected  for  bass  relievos. 

Indeed  there  is  nothing  more  required  than  to  form 
a  mould  by  laying  them  on  a  proper  board,  and  having 
surrounded  them  by  a  rim  made  by  the  piece  of  a  card 
or  any  other  pasteboard,  to  fill  the  rim  with  soft  tem- 
pered plaster  of  Paris  }  which  mould,  when  dry,  will 
serve  for  several  casts.  It  is  nevertheless  a  better  me<» 
tbod  to  form  the  mould  of  melted  sulphur  j  which  will 
produce  a  sharper  impression  in  the  cast,  and  be  mors 
durable  than  those  made  of  plaster. 

The  casts  are  likewise  frequently  made  of  sulphur, 
wbioh  being  melted  must  be  treated  exactly  ia  the  same 
manner  as  tbe  plaster. 

For  taking  cast^  from  medals,  Dr  Lewis  recom- 
mends a  mixture  of  flowers  of  brimstone  and  red 
lead :  e^ual  parts  of  these  are  to  be  put  over  the  fire 
in  a  ladle,  till  tbey  soften  to  tbe  consistence  of  pap  ; 
then  they  are  kindled  with  a  piece  of  paper,  and 
stirred  for  some  time.  The  vessel  being  afterwards 
covered  close,  and  continued  on  the  fire,  tbe  mrxtore 
grows  fluid  ia  a  few  minutes.  It  is  then  to  be  poured 
on  tbe  metal,  previously  oiled  and  wiped  clean.  Tlie 
easts  are  very  neat  ^  their  colours  sometimee  a  pretty 
deep  black,  sometimes  a  dark  grey  :  they  are  very  dn- 
jable ;  and  when  soiled,  may  be  washed  clean  in  spirit 
of  wine. 

Dr  Lettsem  recommends  tin  foil  for  taking  off  casts 
from  Bsedab.  The  thinnest  kind  is  to  be  used.  It 
should  be  laid  over  tbe  subject  from  which  the  impres- 
sion is  to  be  taken,  and  ilien  rubbed  with  a  brush,  the 
point  of  a  skewer,  or  a  pin,  till  it  has  perfectly  re- 
ceived the  impression.  Tlie  tin  foil  should  now  be 
pared  close  to  the  edge  of  the  medal,  till  it  is  brought 
to  the  same  circumference :  the  medal  must  then  hp 
rerersed,  and  tbe  tin  foil  will  drop  off  into  a  chip  box 
or  mould  placed  ready  to  receive  it«  Tbns  the  con- 
eave  side  of  the  foil  will  be  oppennost,  and  upon  this 
plaster  of  Paris,  prepared  in  the  usual  manner,  may 
he  poiaed*     When  dry,  the  wbide  is  to  be  taken 


out,  ;^nd  the  ti«  foil  sticking  oiil  the  pUst^  wUI  giy^  Cafiiag. 
a  perfect  representation  of  Uie  medal,  almost  equi^l  lii ,' 
beauty  to  silver*  If  the  box  or  mould  is  a  little  lar^^er 
than  the  medal,  the  plaster  running  round,  the  tin  foil 
will  give  the  appearance  of  a  white  frame  or  circular 
border;  whence  theoew  made  medal  will  appear  more 
neat  and  beautiful. 

Casts  may  be  made  like^i^  with  iron,  prepared 
In  the  follaf>Ting  manner;  ''..Take  any  iron  bar,  or 
piece  of  a  similar  fornn  ;  and  having  heated  it  rtA 
hot,  hold  it  over  a  vessel  containing  water,,  and 
touch  it  very  slightly  with  a  roll  of  sulphur,  whicb 
will  immediately  dissolve  it,  and  make  it  fall  in  drops 
into. the  water*  As  much  iron  as  may  be  wapted' 
beiog  thus  di^olved,  pour  tbe  water  out  of  the  yes^ 
sel  I  and  pick  out  the  dv^ps  formed  by  the  n^elted 
iron  from  those  of  the  sulphur,  which  contain  Uttle 
or  no  iron,  and  will  be  distinguishable  from  the  other 
by  their  colour  and  wfigbt.**  The  iron  will,,  by 
this  means,  be  rendered  so  fusible,  that  It  will  ru^ 
With  less  heat  than  is  required  to  melt  lead';  and  may 
be  employed  for  making  casts  of  medals,  and  many 
other  such  purposes,  with  great  convenience  and  ad- 
vantage* 

Impremions  of  medals  having  tbe  same  effect  as 
casts,  may  be  made  also  of  isioglass-glue,  by  the  fol- 
lowing means.  Melt  the  isinglass,  beaten,  as  when 
oommonlr  used,  in  an  earthen  pi|diin,  with  the  ad- 
dition of  as  much  water  as  will  cover  it,  stirring  it 
gently  till  the  whole  ia  dissolved ',  then  with  a  brush 
of  .camels  hair,  cover  tbe  medal,  which  should  be 
previously  well  cleansed  and  warmed,  and  then  laid 
horizontally  on  a  board  or  table,  greased  in  the  part 
aronnd  the  medal*  Let  them  rest  afterwards  till  tlie 
glue  be  properly  hardened  ;  and  then,  with  a  pin, 
raise  the  edge  of  it ;  and  separate  it  carefully  from 
the  medal:  the  cast  will  be  thus  formed  by  the  glue 
as  hard  as  bom ;  and  so  light,  that  a  thousand  will: 
scarcely  weigh  an  ounce.  In  order  to  render  the  re- 
lief of  the  medal  more  apparent,,  a.  small  quantity  of 
carmine  .may  be  mixed  with  tbe  melted  isinglaw  >  or 
the  medal  may  be  previously  coated  with  leaf  gold 
by  breathing  on  it,,  and'  then  laying  it  on  the  leaf|^ 
which  will  by  that  means  adhere  to  it }  but  the  use  of 
leaf  gold  is  apt  to  impair  a  little  tbe  sharpness  of  the 
impression. 

impressions  of  medals  may  be  likewise  taken  m 
potty  i  but  it  should  be  the  tme  kind  made  of  calx  of 
tin,  and  drying  oil.  These  may  be  formed  in  tbe 
moulds,  previously  taken  in  plaster  or  solpbur }  or 
moulds  may  be  made  in  its  own  substance,  in  tbe 
manner  directed  for  those  of  the  plaster.  These  iia- 
pressions  will  be  very  sharp  and  bard  ^  hot  the  great* 
est  disadvantage  that  attends  tbess»  is  their  ^ying 
very  slowly,  and  being  liable. ia  tbe  mean  time  to  be 
damaged*. 

Impressions  of  prints,  or  other  engravings,  may  be 
taken  from  copperplates,  by^Ieansiog  them  thoroughly, 
and  pouring  plaster  upon  tbcss^;) .  bet  Mie  effect  in  this 
way  is  not  strong  enongh  foe  tbe  .eye }  and  therefore  the 
following  method  is  preferable,. wWa  *ocb  Mupressioqa 
en  plaster  are  desired.  ,:i   ».   ;     v 

Take  vermilion,  oranyotiiei&eolonred  pigment|  finop 
Ij  powdered,  and  rub  it  over  the  plate :  tlien  pass  ft 
folded  pieci^  of  paper,  or  the  flnt.part  of  the  jband,  ovat 
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Custtng.  the  plate  to  take  off  the  colonr  from  the  lights  or  parts 
where  there  is  00  engraving  ^  the  proceeding  maiit  then 
he  the  Kama  as  where  no  colour  is  used.  This  last 
method  ia  also  applicable  to  the  making  of  impressions 
of  copperplates  on  paper  with  dry  colours  \  for  the 
'plate  being  prepaitd  as  here  directed,  and  laid  on  the 
paper  properly  moistened,  and  either  passed  under  the 
rolling  press,  or  any  other  way  strongly  forced  down 
on  the  paper^  an  impression  of  the  engraving  will  be 
obtained. 

Impressions  may  be  likewise  taken  from  cop* 
perplates,  either  on  plaster  or  paper,  by  means  of 
the  smoke  of  a  candle  or  lamp ;  if,  instead  of  rub- 
bing ^hem  with  any  colour,  the  plate  be  held  over 
the  candle  or  lamp  till  the  whole  surface  become 
'  black,  and  then  wiped  off  by  the  flat  of  the  band,  or 
paper* 

These  methods  are  not,  however,  of  great  use  in  the 
case  of  copperplates,  except  where  impressions  may 
be  desired  on  occasions  where  printing  ink  cannot  be 
procured :  but  as  they  may  be  applied  likewise  to  the 
taking  impressions  from  snuff-boxes,  or  other  engraved 
subjects,  by  which  means  designs  may  be  instantly  bor- 
rowed by  artists  or  curias  persons,  they  may  in  such 
instances  be  very  useful. 

The  expedient  of  taking  impressions  by  the  smoke 
of  a  candle  or  lamp  may  be  employed  also  for  botani- 
cal purposes  in  the  case  of  leaves,  as  a  perfect  and 
durable  representation  of  not  only  the  general  figure, 
but  the  contexture  and  disposition  of  the  larger  fibres,. 
may  be  extemporaneously  obtained  at  any  time.  The 
same  may  be  nevertheless  done  in  a  more  perfect  man- 
ner, by  the  use  of  linseed  oil,  either  alone  or  mixed 
with  •  a  small  proportion  of  colour,  where  the  oil  can 
be  conveniently  procured  :  but  the  other  method  is  va- 
luable on  account  of  its  being  practicable  at  almost  all 
seasons,  and  in  all  places,  within  the  time  that  tbe 
leaves  will  keep  fresh  and  plump.  In  taking  these  im- 
pressions it  is  proper  to  bruise  tbe  leaves,  so  as  to  take 
off  tbe  projections  of  the  large  ribs,  which  might  pre* 
vent  the  other  parts  from  plying  to  the  paper. 

Leaves,  as  also  the  petals,  or  flower  leaves,  of  plants, 
may  themselves  be  preserved  on  paper,  with  their  ori- 
ginal appearance,  for  a  considerable  length  of  time,  by 
tbe  following  means.— Take  a  piece  of  paper,  and  rub 
it  over  with  isinglass-glue  treated  as  above  directed  for 
taking  impressions  from  medals  ;  and  then  lay  the 
leaves  in  a  proper  position  on  the  paper.  The  glue 
laid  on  the  paper  being  set,  brush  over  the  leaves 
with  more  nf  ^he  same  ;  and  that  being  dry  likewise, 
tbe  operation  will  be  finished,  and  the  leaves  so  secured 
from  the  air  and  moisture,  that  they  will  retain  their 
figure  and  colour  much  longer  than  by  any  other  treat- 
ment. 

Butterflies,  or  other  small  animals  of  a  flat  figure, 
niay  also  be  preserved  in  the  same  manner. 

Castikg  is  also  sometimes  used  for  tbe  quitting, 
laying,  or  throwing  aside  any  thing ;  thus  deer  cast 
their  horns,  snakes  their  skins,  lobsters  their  shells, 
hawks  their  feathers,  &c.  annually. 

Casting  ojjeaihtrs  is  more  properly  called  moulting 
or  mewing, 

A  horse  casts  his  hair  or  coat,  at  least  once  a-year, 
viz.  in  the  spring,  when  he  casts  his  winter  coat  >  and 
aometimes,  at  tbe  close  of  autumn,  he  casta  his  sumiiier 


coat,  in  case  he  has  been  ill  kept.     Horses  also  some-    Ca&tiag, 
times  cast  their  hoofs,   which  happens    frequently  to     Castle, 
coach  horses  brought  from  Holland  ^  these  being  bred  *       ^      ■' 
in  a  moist  marshy  country,  have  their  hoofs  too  flabby  \ 
so  that  coming  into  a  drier  soil,  and  lees  juicy  proven- 
der, their  hoofs  fall  off,  and  others  that   are  firmer 
succeed. 

Cjstisg  a  Coltf  denotes  a  mare^s  proving  abor- 
tive. 

CdSTfsQ  Net^  a  sort  of  fishing  net,  so  called,  because 
it  is  to  be  cast*  or  thrown  out  ^  which  when  exactly 
done,  nothing  escapes  it,  but  weeds  and  every  thing 
within  its  extent  are  brought  away. 

CASTLE,  a  fortress  or  place  rendered  defensible 
either  by  nature  or  art.  It  frequently  signifies  with  us 
the  principal  mansion  of  neblemen.1  In  the  time  of 
Henry  II.  there  were  no  less  than  11 15  castles  in 
England,  each  of  which  contained  a  manor. 

Castles,  walled  with  stone,  and  designed  for  resi- 
dence as  well  as  defence,  are  for  the  most  part,  ac- 
cording to  Mr  Grose,  of  no  higher  antiquity  than  the 
Conquest ;  for  although  the  Saxons,  Romans,  and  even, 
according  to  some  writers  on  antiquity,  the  ancient 
Britons,  had  castles  built  with  stone }  yet  these  were 
both  few  in  number,  and  at  that  period,  through  ne- 
gleet  or  invasions,  either  destroyed  or  so  much  decayed, 
that  little  more  than  their  ruins  were  remaining.  This 
is  asserted  by  many  of  our  historians  and  antiqnaries, 
and  assigned  as  a  reason  for  the  facility  with  which 
William  made  himself  master  of  this  country. 

This  circumstance  was  not  overlooked  by  so  good 
a  general  as  the  Conqueror  \  who,  effectually  to  guard 
against  invasions  from  without,  as  well  as  to  awe  his 
newly  acquired  subjects,  immediately  began  to  erect 
castles  all  over  the  kingdom,  and  likewise  to  repair  and 
augment  the  old  ones.  Besides,  as  he  had  parcelled 
out  the  lands  of  the  English  amongst  his  followers, 
they,  to  protect  themselves  from  the  resentment  of 
those  so  despoiled,  bnilt  strong  holds  and  castles  oa 
their  estates.  This  likewise  caused  a  considerable  in- 
crease of  these  fortresses  ^  and  tbe  turbulent  and  un- 
settled state  of  the  kingdom  in  the  succeeding  reigns, 
served  to  multiply  them  prodigiously,  every  baron  or 
leader  of  a  p'lrty,  building  castles ;  insomuch  that 
towards  the  latter  end  of  the  reign  of  King  Stephen, 
they  amounted  to  the  almost  incredible  number  of 
1115. 

As  tbe  feudal  system  gathered  strength,  these  castles  {;,^ae'«ilit- 
became    the  heads  of  baronies.      Each   castle  was  ^tiquiUeimf 
manor  j  and  its  castelain,  owner,  or  governor,  the  lord  '*^*?|' 
of  that  manor.     Markets  and  fairs  were  directed  to^J^*"^ 
be  held  there  ^  not  only  to  prevent  frauds  in  the  king's ^^^ 
duties  or  customs,  but  also  as  they  were  esteemed  places 
where  the  laws  of  the  land  were  observed,  and  as  such 
had  a  very  particular  privilege.     But  this  good  order 
did  not  long  last ;  for  the  lords  of  castles  began  to  arro- 
gate to  themselves  a  royal  powers  not  only  within  their 
castles,  but  likewise  its  environs  ;  exercising  judicature. 
both  civil  and  criminal,  coining  of  money,  and  arbitra- 
rily seizing  forage  and  provision  for  the  subsistence  of 
their  garrisons,  which  they  afterwards  demanded  as  a 
right ;  at  length  their  insolence  and  oppression  grew  to 
such  a  pitch,  that,  according  to  William  of  Newbury, 
**  there  were    in  England  as  many  kings,  or  rather 
tyrauts,  as    lords   of  castles  3'^  and  Matthew  Paris 
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Ctttle.  stjles  tbem  Tery  nests  of  davil.«,  and  dens  orthiev^ii. 
Ca<:t))es  were  not  solely  in  the  possession  of  the  crown 
and  the  lay  barons,  but  even  bishops  had  these  fortresses; 
thoagh  It  seems  to  have  been  contrary  to  the  canons, 
from  a  ^lea  made  use  of  in  a  general  council,  in  favour 
of  King  Stephen,  who  had  seized  upon  ,the  strong 
castles  ofthe  bishops  of  Lincoln  and  Salisbury.  'This 
prohibition  (if  such  existed;  was,  however,  very  little 
regarded ;  as  in  the  following  reigns  Aiany  strong 
places  were  held,  and  even  defended,  by  the  ecclesias- 
tics :  neither  was  more  obedience  afterwards  paid  to  a 
decree  made  1>y  the  pope  at  Viterbo,  the  fifth  of  the 
kalends  of  J  one  1220,  wherein  it  was  ordained,  that  no 
person  in  England  should  keep  in  his  bands  more  than 
two 'ofthe  kiue*s  castles. 

The  licentious  Behaviour  of  the  garrisons  of  these 
places  becoming  intolerable,  in  the  treaty  between 
feng  Stephen  and  Henry  II.  when  only  duke  of 
Normandy,  it  was  agreed,  that  all  the  castles  built 
within  a  certain  period  shoufd  be  demolished  \  in  con- 
sequence of  which  many  were  actually  aased,  but  not 
the  number  stipulated. 

The  few  castles  in  being  xindtr  the  Saxon  govern* 
ment,  were  probably,  on  occasion  of  war  or  invasions, 
garrisoned  by  the  national  militia,  and  at  other  times 
slightly  guarded  by  the  domestics  of  the  princes  or 
great  personages  who  resided  therein ;  but  after  the 
Conquest,  when  all  the  estates  were  converted  into  ba- 
ronies held  by  knight's  service,  castle  guard  coming 
trader  that  denomination,  was  among  the  dutiea  to 
which  particular  tenants  were  liable.  From  these  ser- 
vices the  bishops  and  abbots,  who  till  the  time  of  the 
Normans  bad  held  their  lands  in  frank  almoign,  or  free 
alms,  were,  by  this  new  regulation,  not  exempted  ; 
they  were  not,  indeed,  like  the  laity,  obliged  to  personal 
service,  it  being  sufficient  that  they  provided  fit  and 
able  persons  to  officiate  in  their  stead*  This  was,  how- 
ever, at  first  stontly  opposed  by  Ansel m,  archbishop  of 
Canterbury ;  who  being  obliged  to  find  some  knights 
to  attend  King  William  Rufus  in  his  wars  in  Wales, 
complained  of  it  as  an  innovation  and  infringement  of 
the  rights  and  immuuities  of  the  church. 

It  was  no  uncommon  thing  for  the  Conqueror  and 
the  kings  of  those  days  to  grant  estates  to  men  of  ap- 
proved fidelity  and  valour,  on  condition  that  they 
should  perform  castle  guard  in  the  royal  castles,  with  a 
certain  number  of'  men,  for  some  specified  time  :  and 
sometimes  they  were  likewise  bound  by  their  tenures 
to  keep  in  repair  and  guard  some  particular  tower  or 
bulwark,  as  was  the  case  at  Dover  castle. 

In  process  of  time  these  services  were  commuted  for 
annual  rents,  sometimes  styled  wardpenny^  and  waytfee, 
bot  commonly  castleguard  rents,  payable  on  fixed  days, 
under  prodigious  penalties  called  sursi%e9.  At  Roches- 
ter, if  a  man  failed  in  the  payment  of  his  rent  of  castle, 
guard  on  the  feast  of  St  Andrew,  bis  debt  was  doubted 
every  tide  during  the  time  for  which  the  payment  was 
delayed.  These,  were  afterwards  restrained  bj  an  act  of 
parliament  made  in  the  reign  of  King  Henry  VIIL 
and  finally  annihilated,  with  the  tenures  by  knight's 
service  in  the  time  of  Charles  II.  Such  castles  as  were 
private  property  were  guarded  either  by  mercenary  sol* 
diers,  or  the  tenants  of  the  Ibrd  or  owner. 

Castles  which  belonged  to  the  crown,  or  fell  to  it 
either  by  forfettore  or  escbeat|  (circnmstances  that  frc- 


quently  happened  in  the  distracted  reigns  of  the  feudal  c«stle. 
times).  Were  generally  committed  to  the  custody  of-  h 
some  trusty  person,  who  seems  to  have  been  indifferent- 
ly styled  eoternor  and  constable.  Sometimes  also  they 
were  put  into  the  possession  of  the  sheriff  of  the  county, 
who  often  converted  them  into  prisons.  That  officer 
was  then  accountable  at  the  exchequer,  for'  the  farm 
or  produce  of  the  lands  belonging  to  the  places  intrust- 
ed to  his  care,  as  well  as  all  other  profits  \  he  was 
likewise,  in  case  of  war  or  invasion,  obliged  to  victual 
and  furnish  them  with  munition  out  of  the  issues  of 
his  county  \  to  which  be  was  directed  by  writ  of  ptivy 
seal. 

The  materials  of  which  castles  were  built,  varied 
according  to  the  places  of  their  'erection :  but  tbe 
manner  of  their  construction  seems  to  have  been  pretty 
uniform.  Tbe  outsides  of  the  walls  were  generally 
built  with  the  stones  nearest  at  hand  laid  as  regularly 
as  their  shapes  would  admit  \  the  insides  were  filled  up 
with  the  like  material,  mixed  with  a  great  quantity  of 
fluid  mortar,  which  was  called  by  the  workmen  grout- 
work. 

The  general  shape  or  plan  of  these  castles  depended 
entirely  on  the  caprice  of  the  architects,  or  the  form 
of  the  ground  intended  to  be  occupied  \  neither  do 
they  seem  to  have  confined  themselves  to  any  particular 
figure  in  their  towers  \  square,  round,  and  polygonal, 
oftentimes  occurring  in  the  original  parts  of  the  same 
building. 

The  situation  of  the  castles  of  the  Anglo-Norman 
kings  and  barons  was  most  commonly  on  an  eminence, 
and  near  a  river  \  a  situation  on  several  accounts  eli- 
gible. The  whole  site  of  the  castle  (which  was  fre- 
quently of  great  extent  and  irregular  figure)  was  sar- 
rouiided  by  a  deep  and  broad  ditch,  sometimes  filled 
with  water,  and  sometimes  dry,  called  the  fosse.  Be- 
fore the  great  gate  was  an  outwork,  called  a  barbacan^ 
or  antemural^  which  was  a  strong  and  high  wall,  with 
turrets  upon  it,  designed  for  the  defence  of  the  gate 
and  drawbridge.  On  the  inside  of  the  ditch  stood  the 
wall  of  the  castle,  about  eight  or  ten  feet  thick,  and 
between  20  and  30  feet  high,  with  a  parapet,  and-^a 
kind  of  embrasures  called  crenneis  on  the  top.  On 
this  wall,  at  proper  distances,  sqnare  towers  of  two  or 
three  stories  high  were  built,  which  served  for  lodging 
some  of  the  principal  officers  of  the  proprietor  of  tbe 
castle,  and  for  other  purposes :  and  on  the  inside  were 
erected  lodgings  for  the  common  servants  or  retainers, 
granaries,  storehouses,  and  other  necessary  offices.  On  . 
the  top  of  this  wall,  and  on  the  flat  roofs  of  these 
buildings,  stood  tbe  defenders  of  the  castle,  when  it . 
was  besieged,  and  from  thence  discharged  arrows,  darts, 
and  stonei*  on  the  besiegers.  The  great  gale  of  the 
castle  stood  in  the  course  of  this  wall,  and  was  strongly 
fortified  with  a  tower  on  each  side,  and  rooms  over  the 
passage,  which  was  closed  with  thick  folding  doors  of 
oak,  often  plated  with  iron,  and  wifh  an  iron  portcullis 
or  grate  let  down  from  above.  Witfaid  this  outward 
wait  was  a  large  open  space  or  court,  called,  in  (be 
largest  and  most  perfect  castles,  the  outer  bayk^  or  bal" 
lium^  in  which  stood  commonly  a  church  or  chapel. 
On  the  inside  of  this  odter  bayle  was  another  ditch, 
wall,  gate,  and  towers,  inclosing  the  inner  bayle  or 
court,  within  which  the  chief  tower  or  keep  was  built* 
This  WM  a  very  latge  square  fabric,  four  or  five  stories 
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€4sjc  iiiprh,  having  small  windows  in  prodigioos  tbick  walls, 
whicb  rendered  the  apartments  within  it  dark  and 
gloomj.  This  great  tower  was  the  palace  of  the 
prince,  prelate,  or  baron,  to  whom  the  castle  belonged, 
and  the  residence  of  the  constable  or  governor*  Under 
ground  were  dismal  dark  vaults,  for  the  confinement  of 
prisoners,  which  made  it  sometimes  be  called  ^kt 
dungeon.  In  this  building  also  was  the  great  hall,  in 
which  the  owner  displayed  his  hospitality,  by  entertain- 
ing  his  numerous  friends  -and  folio wersk  At  one  end 
of  the  great  halls  of  castles,  palaces,  and  monasteries, 
there  was  a  place  raised  a  little  above  the  rest  of  the 
floor,  called  the  deis^  where  the  chief  table  stood,  at 
which  persons  of  the  highest  rank  dined.  Thoogh  there 
were  nnquestionably  great  variations  in  the  structure  of 
castles,  yet  the  most  perfect  and  magnificent  of  them 
seem  to  have  been  constructed  nearly  on  the  above  plan. 
6uch,  to  give  one  example,  was  the  famous  castle  of 
Bedford,  as  appears  from  the  following  account  of  the 
manner  in  which  it  was  taken  by  Henry  III,  A.  D* 
1224.  '^^^  castle  was  taken  by  four  assaults.  **  In 
the  first  was  taken  the  barbacan  ;  in  the  second  the 
outer  ballia ;  at  the  third  attack,  the  wall  by  the  old 
tower  was  thrown  down  by  the  miners,  where,  with 

Seat  danger,  they  possessed  themselves  of  the  inner 
Ilia,  through  a  chink ;  at  the  fourth  assault  the 
miners  set  fire  to  the  tower,  so  that  the  smoke  burst 
out,  and  the  tower  itself  was  cloven  to  that  degree,  as 
to  show  vbibly  some  broad  chinks :  whereupon  the 
enemy  surrendered.''  See  a  representation  of  a  castle 
in  Plate  CXXXY.  where  x  is  the  barbacan,  2  the  ditch 
or  moat,  3  the  wall  of  the  outer  ballium,  4  the  outer 
balliom,  5  the  artificial  mount,  6  the  wall  of  the  in- 
ner ballium,  7  the  inner  balliom,  8  the  keep  or  dun- 
geon. 

Before  the  accession  of  James  VI.  to  tlie  throne  of 
England,  the  situation  of  Scotland  was  such,  that  every 
baron's  house  was  more  or  less  fortified,  according 
to  the  power  or  consequence  of  its  lord,  or  according 
to  the  situation  of  the  castle.  Near  Edinburgh  or 
Stirling,  where  the  inhabitants  were  more  polished  in 
their  manners,  and  overawed  by  the  seat  of  government, 
no  more  was  necessary  than  towers  capable  of  resisting 
the  cursory  attack  of  robbers  and  thieves,  who  never 
durst  stop  to  make  a  regular  investment,  but  plundered 
by  iiurprise,  and,  if  repulsed,  instantly  fled  away.  Such 
was  Melville  Castle.  It  anciently  consisted  of  a  strong 
hoih  tower  of  three  stories,  embattled  at  the  top,  and 
was  sufliciently  strong  to  resist  a  sudden  attack,  unaid- 
ed by  artillery,  or  other  engines  of  war.  But,  when 
further  removed,  as  in  Perthshire,  Invemess-vhire,  or 
Aberdeenshire,  then  it  was  necessary  tb  be  better  de- 
fended, and  the  aids  of  a  peel  or  dungeon,  with  outer 
walls,  moat,  and  wet  ditch,  bamakin,  &c.  added  to  en- 
able the  powerful  lord  to  resist  the  formidable  attack 
of  his  powerful  adversary.  The  history  of  Scotland, 
so  late  as  the  reign  of  the  Stuart  fiunily,  afibrds  a  num- 
ber of  melancholy  instances  of  inveterate  fends  among 
the  greater  and  lesser  barons  of  that  period  :  by  which- 
every  mode  of  fortification  then  in  use  was  seldom  ade- 
quate to  the  defence  of 'the  castle  against  tlie  storm 
or  blockade  of  the  enraged  chieftain.  Tlie  castle  of 
t)oune  seems  to  answer  this  description  of  fortification, 
and  has  made  several  gallant  defences,  in  the  annals  of 
Scotland.    The  third  kind  of  fortresses  we  meet  with 


in  Scotland  are  those  sitnated  on  the  borders  of  Eng- 
land, or  on  the  sea  coasts  of  the  kingdom,  and  in  the 
Western  isles,  and  very  remote  placet.  Many  of  tke 
old  castles  in  Scotland  were  sitnated  on  an  island,  in  » 
deep  lake,  or  on  a  peninsula,  uriiich  by  a  broad  deep  out 
was  made  an  island.  Of  this  kind  was  Lochmaben,  m 
the  stewartry  of  Annandale,  the  casUo  of  Closeboni  in 
the  shire  of  Nithsdale,  the  castle  of  the  Bive,  situated 
on  the  river  Dee  in  the  shire  of  Galloway,  Lochlevca 
castle,  and  many  others. 

This  kind  of  fortress  was  only  acoessiblo  in  a  hard 
frost,  or  by  boats,  which  were  not  easily  transported  by 
a  people  destitute  of  good  roads  and  wheel  carriages. 
In  fact,  they  could  only  be  taken  by  surprise  or  block- 
ade ;  the  first  very  difficult,  the  second  very  tedioos  ; 
so  that,  before  the  use  of  artillery,  they  might  be  deem- 
ed almost  impregnable.  On  that  acconnt,  their  sitOA- 
tion  was  very  desirable  in  the  inland  parts  of  Scotland. 

On  the  sea  coasts  of  Scotland  we  generally  find  the 
strongest  and  most  ancient,  as  well  as  the  most  impreg- 
nable castles.  These  had  to  defend  themselves  from 
the  invasioii  of  the  foreign  enemy,  as  well  as  the  at- 
tacks of  the  domestic  foe.  Thus  we  find  the  barone, 
whose  lands  extended  to  the  sea  coast,  perched,  like  the 
eagle,  on  the  most  inaccessible  rocks  that  lay  within 
their  possessions.  Of  this  kind  were  Slains  castle,  Taft- 
tallon  and  Dunottar,  on  the  east  coast,  and  Dnnvegan 
in  the  isle  of  Sky,  with  Dunolly  on  the  west  toast. 
These  most  have  been  most  uncomfortable  retreats,  ex- 
cept to  a  barbarous  people,  or  when  a  pressing  danger 
forced  the  baron  to  seek  his  safety  in  the  only  possible 
retreat  left  him. 

Castle,  in  ancient  writers,  denotes  a  town  or  vil- 
lage surrounded  with  a.  ditch  and  wall,  furnished  with 
towers  at  intervals,  and  guarded  by  a  body  of  troops. 
The  word  is  originally  Latin,  ca»Uilum^  a  diminutive 
from  castrum,  Casteilum  originally  seems  to  have  sig- 
nified a  smaller  fort  for  a  little  garrison  :  though  Sue- 
tonius uses  the  word  where  the  fortification  was  large 
enough  to  contain  a  cohort.  The  casteiia^  according 
to  Vegetius,  were  often  like  towns,  built  on  the  bor- 
ders of  the  empire,  and  where  there  were  constant 
guards  and  fences  against  the  enemy.  Horsley  takes 
them  for  much  the  same  with  what  were  otherwise  de- 
nominated stations. 

Castle,  or  Castle-steed^  is  also  an  appellation  given 
by  the  country  people  in  the  north  to  the  Boman  cirf- 
tellOf  as  distinguished  from  the  castra  stativa^  which 
they  usually  call  chesttrs,  Horsley  represents  this  as 
an  useful  criterion,  whereby  to  discover  or  distinguish 
a  Boman  camp  or  station.  There  are  several  of  these 
castella  on  Severus's  wall :  they  are  generally  60  feet 
square ;  their  north  side  is  formed  by  the  wall  itself, 
which  falls  in  with  them  \  the  intervals  between  them 
are  from  six  furlongs  and  a  half  to  seven  \  they  seem 
to  have  stood  closest  where  the  stations  are  widest.  The 
neighbouring  people  csll  them  castles^  or  castle^teeds^ 
by  which  it  seems  probable  that  their  ancient  Latin 
name  had  been  casteilum*  Some  modem  writers  call 
them  mile  castles^  or  militanr  castella  ;  Horsley  some- 
times exploratory  castles.  In  these  castella  the  artans 
had  their  station,  who  were  an  order  of  men  whose  bu- 
siness was  to  make  incursions  into  the  enemy's  country, 
and  give  intelligence  of  their  motions. 

Castle,  in  the  sea  language,  is  a  part  of  the  ship, 
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«ft  wbiclh  Aeve  are  two  ;•  ike  feracaatlet .  Mug  the  ele- 
VBtiMi  at  the  prow,  or  4he  «pporiiio8t  dock  towards  the 
mizeoy  the  plato  where  the  JutcbeDs  are*  HiodcasUe 
ie*the  efevalien-  which  nigoe  en  the  ftieni»  over  the  last 
'4eok|< whom  theoffioevo  cahms  and  places  of  asiemhly 
are.  • . , .  1  » 

£astlM9'  Eiktmmd,    See  Castix* 

•  C44rL»^fi0r,'.a-hoMigh  and  market -town,  capital 
ff .  the^  ceeoty  of  Majw  in  Ireland,  is  a  'well- io habited 
place,  and  carries  on  a  brisk  trade  :  it  has  a  barrack 
fiff  a  •troop  of  iheiee  j-  and  there  i»  here  a  charter  sohool 
eapable  ^of  aeceieiog  •50  children,  and  endowed  with 
twoi  acres  i  of  knd^  real  ftee,  by  the'  right  honourable 
Iiovdr  Jbocao,  who  has  "also  granted  m  lease  of  20  acres 
morerat'»ipeppe»  cor»  yearly. 

'  CdSTL^iCarty^  a  remarkable  Roman  ststion  about 
four  miles  west' from  Fkdkirk,  on. the  borders  ofStir- 
liiigshffe  in  'Scotland.  -  It  •  compraliendd  several  acres 
of  ground^  as  of  a^.  square  form;  'and  is  surrounded 
with  a  wall  of  stone  and  mortar  \  all  the  space. within 
the  walls-  has  been  occupied  by  buildings,  the  ruins  of 
whiohi'  havte  eaised>the  earth  eight  erten  feet  above  its 
natural  4iuriace;-  soubat  the  fort  wow  seems  liicbia* 
hill  top  surrounded  with  a  sunk  fence.  In  1770,  son>e 
workinew  einployed>-  ia-iidapchiog  for  stoues  for  the 
gceat  ohaal,  /which »  passes  very  near  it,  .discevered  se- 
eend  apmrtnamtst  of  siooe^  land  iaene  of  theni  a  great 
a«aihe&-of.8tonee<iabolit  two  feet  in  .length^  and  aiand- 
iflgt-ereot,  wdth  murks  of- Ere  upon'  them,  as  if  they 
had  -bamiiJeBiplQped  inrt  suppontiiig  some  -  vessel. under 
wfa&ok;fire»iwafii  put»>  *Ijr*a  .'hollow  of  the  rock  near  this 
place,  in  I77r,  a  considerable  quantity  of  wheat  <^ite 
Uabk.wilh:age.was«fouflfd,  with' some ' wedges  and  bam- 
■Mvs  iupposeid.te  he  Bomati.  / 

fiCAgix,BABuinffy  a  borebghf  town  of  Norfolk  in  £ng- 
lawd^vwliich'i  sends  two  (membeie  te:  parliaoMnC  £• 
lioag.  *CL  40.  N.  iLat^j  50. 46^  •  * «    '.  M 

^uCdswLS-Wiirkf  wtryitc  mr  lahoiordmieby' inferior  ten* 
aats^  fiwr  thoivhuildrng  and  upholding .  castles  of  de- 
&niie,<;  toward,  which"  some  gave  tbeic  persoaal  assist- 
ance^ .«nd  .athera  paid  >  their  coatrihutions.  This  was 
one  ef^.lheithreesieoossary  charges  to.;whiQh  the  Ao- 
glofSeaona  itisre  jsxpMssly  sohjoot^  :  ::  ' 
.1.  GASrXLETO  WN,  the^  oapiul  of  the  Isle  of  Man, 
sealed  on  the.  aouthnwest  part  of  the  island.:  It  has  a 
atroogicastki^tbut  of  no  great  I  imfairtaoeev' on.  account 
ofits.iUttance  from  ibaiharbour.  Tbenumbef  of  houses 
i^.ahouk^oofc'c'W.  IjQng.>i4.  39* 'Nw  ljMlk..ss»  3^ 

•  XjASTOB^  .the  BsATBRr,  is  Zoohgy^^  a  genus 'of 
^osdnap^s:.  ibelohgin^  .to  ..the  order  of:  gltrea.  .  .  See 
MA«fMiA|^rAjJ«d!m  .  .:   ) 

I  CjAexQB^  inAsiwnorm^  aimoiefty  of  the  constcUation 
QsMiNl^Tcallsd  AJsoi.  A»>JbU.  ^ Its  latitude  ; aorth- 
wasdKjfoTfthe.ywar  1700;''  accQrdiBg:to  Heveliu^,  was 
iqi«  4'  23'/<>  Aod  its  idngitode,  of  Cancer,  17^  ^^^"* 
It  is  idiw  oaliekl&azalgenae,JlpQUo,  Apliellan,  Avellar, 
aii4  Anelaft  « .  i    ,  .0  r*,,  .i 

\*  .CAAtoR,»td]SMux\  in  Ka9Mi'fl|ythology«  .'Jjtpiter 
haHHig.  ••A«amQii(..wiihfiLeda*.Mtbe.  aiife  of  Tyudarus 
V4nipef^$|iarta«ijin.ithR  focmt  efi:si  sw^tO,  she:  bcQugbt 
&rtkf'twe>eggs«)i.eacki  oebtaining.  twiji^«  I!rom:  that 
tiapregnated^hy.Jopitei^  proceeded  PqHox  and  S^Iena« 

ebo.  weitt  )both  imrooctoli  from  .tboi  other  pastor  and 
lytemnestra,.  who.  .beMg  ,hegpt  hy.TjAJarus.  were 
«  .YoIm  Vft  Part.JE»  .  >   .       .   ..^  ^  t 


both  mortal.  /  They  were  alV  howevecy  celled,  hy:  the    CsttAr. 
common   namewof  TymfarM^*     These  two  .hmtbers  Caitiuxam. 
entered  into  an  inviolable  friendship  j  they  went  with        ' 
the  other  noUe  jouths  of  Greece  in  the  expedition  to 
Colchis,  and  .00  several  occasions  sigi^iliied  themselves 
by  their  courage:  But.Castof  being  at  leagtb  killed, 
Pollux  obtained  leave  to  share   his  own  immortality 
with  him^  so  that,  they  are. said  to  ]ive4md  die  alter- 
aatsly  every  day :  for,.. being  .translated  into  the^skies, 
they  form  the  constellation  of  Gemini,  one  of'  which 
stars  rises  as  the  Qth«^  sets., 

.  A  martial  daiMBOy.  called,  the  PjfrrkicwiCasiarum 
dance,  was  in  vented,  in  honour  of  those  deities,  whom 
the  Cepheknses  placed  among  -the  D;i  Magoi,  and  of- 
fered to  theipi  white  lamlw.,  ^  The.  ftomans  al&o  paid 
them  .particular  honours  1  on  account  of-  the  assistaoce 
they  are  said  to  have  given  .them  .iiL»  an  engagement 
agiilnst  the  Latins)  in  which,  appearing- mounted  on 
white  horses,  they,  turned  .  the  .scale  of  v<iotory.  jn  <iheir 
favoor,  for. which  1^  temple  waa^eceoled  to  them  in  the 

Castor  and  PoUtutj  a  fiery -meteor,  which  at  sea  ap« 
pears  sometimes  sticking  to  apart  of  the  ship,  *  in  form 
of  one,  .two,  or  even  thiee  nr  four  ^fire-balls :  when 
oaeisseea  alone,  it  is  more  <  properly  called  lUbso; 
two  are  denominated  Castor  and  Polloxv  and  sometir^es 
Tyndaridas.  Castor  and  Pollux  are  called  by  the  Spa- 
niards, San  Elmo^  by  the.Frenph  St  £lme,  St  Ni^ 
oholas,  St  Clare,  St  Heleae$«by  >the  Jtaliaaa,  Hermo  $ 
by  the  Dutch,. Tree.  Vtturen..  .)...- 

.  Castor  and  Pollux  are  eommonly  judged  to  portend 
a  cessation  of  the. storm,  and  a  futuce'«calm<$  being 
rarely  seen  till  the  tempest  is .  nigh  spent.  Helena 
alone. portfends.ill,  andwitnessfil  theaeferest  part  of  the 
storm  yet  behind.  When  the  meteor  sticks  to  thcm^ts, 
yards,  &c«'they  conclude,  from  the  air^s  noihamng^  mo- 
tion enough  to  dissipate,  this. flame,. «.that  a  .profouad 
calm  is  at  handf  if  it  flatter, vabottt,  it  indicates  a 
storm.       .  .    .i         ..     i,    .».•.,....'  « 

CASTOBEUMi  in  the  Jlo/ena  Jfd&o,.  Castor  ; 
the  inguinal  .glands,  of  .the  beaver.> .  The.  ancients. had 
a  notion  that  it  was  lodged  In  .the.  testicles^  and  that 
the  .animal  ^Jien  hard  pressed.' would,  bite  theoi  oflF,  * 
and  leave  them  to  its  .pursuers,  aa  if  coosciAus  o£  what 
thejr. wanted. .to  destroy  htm  for..'  The. .best ..sort. of 
castor  is. what  comes  firbm^BCMsia.  ..So  mpoh.  is^Rus-^ 
sian  castor  superior  to  the  American,  that  two  Mtneas 
per  pound  are  paid>  for  theiijoii|aier«.japd;onljr.Ss*  iSd. 
for  the  latter.  The  Bussian  caetOT.vi«:  in  large ^.Iwd 
round,  lidds,  which  appear  wbon^cu^fiilltef  a.bffit^le, 
red,  JiVer-coloured  sabstaq^e^.iiitecspersed.with  mem- 
branes and  fibres  exquisitely  j^erwQi^JDUi ,  An.  iaferipr 
sort  is  brought  froin  Danl^iet  pPfl  is  gOOOically  fat.  upd 
moists  The  American  castor,.  THbich  is  the  )vorst  of 
all,  is  ip  loogisb  thif^  cods«.   Bu^siii  AiyiVQir  jbaa  A,8ifoog 

disagreeable  snielU  ^^i  ^^  acri4»  Vijtt^i^»^  iSRd,Beus^* 
ous   taste.      Water  extracts  the  nauseous  per^^iwith 

littte  of  the  fiper  Ijittie^f  5  wic^iji^jj.  ftpiot  extoctPvtliis 
hist'without;much  of  .the^ii»«9ec«p  #:.^IINf  ^filiibot|i : 
)i!atet  ekvatefi|>tbe  whole  ot.il^  4<^viiMr  in  tdi9till9Um  } 
rectified,  spirit  hring^  over  p^(higg.  pastor  is  .h>pked 
Opoo  as  one  of  the  capital, nervine  aod.  ei^tibysteric 
medicines  \  some  celebrated  practitioneis,  nevertheless, 
hVve  doubted  its  yii:tue«  *,,  ^nd  Neiunann  an4  Stahl,  do* 
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Cttttore am,  dare  it  insignificant.  Ex^ieoce,  liowcveXt  laa  shami' 
CMtiaiUn.  tbat  tbe  vivtues  of  castoE  ate  coDitderabley  though  let^ 
'  than  they  have  been  generally  supfMSed. 

CASTRATION,  in  Surgefy^  the  operation  oC  geld- 
in^y  u  e.  of  cutting  oflF  tlie  tetticles,  and  putting  a  male 
animal  out  of  the  capacity  of  generation. 

Caiitration  is  in  much  ute  in  Asia^  eapeeially  among 
tbe  Turksy  who  practice  it  on  their  tUves,  to  prevvut 
any  commerce  with  their  women.  The  Turks  oftea 
make  a  general  amputation. 

Castration  also  obtains  in  Italy,  where  it  is  used  with 
a  vietr  to  preserve  the  voice  for  singing.    See  EuKUCH. 

The  Persians,  and  other  eastern  nations,  have  divers 
methods  of  making  eunuchs,  difierent  from  those  which 
obtain  in  Europe  ^  we  sav^  of  making  eunvchs,  for  it  is^ 
not  always  done  among  them  by  cutting,  or  even  coU 
lision.  Cicuta  and  other  poisonous  herbs  do  the  same 
office,  as  is  shown  by  Paulus  ^gineta.  Those  eunuchis* 
«d  in  this  manner  are  called  thlihut*  Besides  which' 
there  is  another  sort,  called  Masia^  in  whom  the  geni- 
tals are  left  entire,  and  only  the  veins  which  should 
feed  them  are  cut  \  by  which  means  the  parts  do  in- 
^ed  remain,  but  so  lax  and  weak,  as  to  be  of  no  use. 

Castration  was  for  seme  time  the  punishment  of 
adultery.  By  the  laws  of  the  Visigoths,  sodomites  na* 
derwent  the  same  punishment. 

By  tbe  civil  kw  it  is  made  penal  in  physicians  and 
surgeons  to^  castrate,  even  with  consent  of  the  party, 
who  i»  himself  included  in  the  same  penalty,  and  bis 
effects  forfeited.  The  offence  of  mayhem  by  castra* 
tion  is,  according  to  all  our  old  writers^  felony  \  though 
committed  upon  the  highest  provocation*  See  a  re* 
oerd  to  this  purpose  of  Henry  III.  transcribed  by  Sir 
Edward  Coke,  3  Inst,  62.  or  Blackstone^s  Com.  voL 
ir.  p»  806* 

Castralion  is  sonetimaa  feund  neeesaavy  oiv  modiciaal^ 
oenaideratioiMi  as.  in  mottifications^  ami  some  other 
diseaseaof  the  testaelee,  espeeially  thtf  sanocele  and  vm^ 
rwoceie»    Some  have  also  used  it  in  maniac  casesi 

CASTBAXioir  is  also  in  some  sopt  practised  on  wo- 
inen.  Athenssus*  mentions  that  Ring  Andmmytes  was: 
tbe  fifsc  who  castrated  women.  Hesycbius  and  Suidas. 
say  Gyges  did  Che  same  thiiiff.  Galen  observes,  that 
women  cannot  be  castrated  without  danger  of  life ;  and 
Dalecbampios,  on  the  foreumentieiied  passage  of  Athe* 
■SMS,  holds,  that  it  is  only  to  bn  undentood  ot  simple* 
padleoking. 

CAsrnrATioir,  in  rsspect  of  btnteai  is  called  Gsu>- 
nrG  and  ^atiiio. 

Castratiok  also  denotes  the  art  of  retrenching,  or 
cutting  away  any  pnrt  of  a  things  from  its-  whcJeb^— 
Castrating  a  book,  among  booksellers,  is  the  taking^mt 
some  leaf,  sheet,  of  the  like^  which  renders  it  impcnn- 
ftct  and  unfit  for  sale*  Tbe  term  is  also  applied  tm 
the  taking  away  paiticolar  passages,  on  acconnt  of  their 
ohseenity,  too  great  fireedott  wMi  respect  to  govern*' 
inent,  okc» 

CAsmATiOH,  among  botanistsv  a  tem  derived  from 
the  fancied  analogy  b^wixt  |dants  and  aniaals*  Tbe 
castration  of  plants  censiets'  in  cutting  off  tbe  gmtkera^ 
er  tops  of  the  stamina,  before  they  have  atlained  m%* 
Mrity  and  dispersed  the  polite  or  fine  dust  contasned 
vriAin  their  substance.  This  operatf on  ha»  been  ivn* 
qneirtly  pnctiied  by  the  modeme,  with  n  view  to  eat»* 
bMror  oonfate  the  doctrine  oftheseses  of  plants }  the 
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antherss  or  tops  being  considered  bv  the  sebinaliaie  m  CsstiMiea 
%he  male  organs  of  generation.     The  experiment  ef        | 
castration  succeeds  principally  on  plants  which,  like  Caitmcc^o. 
the  melon^  have  their  nnle  ftiwers  detached  (tmn  the,        •     . ' 
female.     In  such  as  have  both  omIo  and  fbawk  Howers* 
contained  within  tbe  same  covers,  this  operation  can<' 
not  be  easily  performed  without  endangering  thr  neigh- 
bouring organsi     Tbe  result  of  experiments  on  this 
subject  by  Linnsous,  Alston,  and  othes  eminent  bot»'- 
ntsta,  nuiy  be  seen  under  the  article  Botaht* 

CASTREL,  a  kind  of  hawk  resemhlinip  the  lanner 
in  shape,  but  the  hobby  in  sine.  Tbe  cmttrel  is  alao> 
called  kestrel,  and  is  of  a  slew  and  cowardly  kind  ^  her 
game  n  the  grouse,  thonglr  she  will  kill  a  partridge. 

C ASTRES,  a  city  of  Langnedoe,  in  France-,,  about 
3.5  mtlce  east  of  Thoolouse,  oontaintng  1-2,400  inbahi* 
tents.    £.  Long.  2.  ao.  N.  Lot.  43.  40. 

CASTRO,  the  capital-  ef  tbe  island  of  ChihM,  ov 
the  coast  of  Chili  in  South  Ansenca«  W.  Long.  8a»  o* 
&  Lat.  43.  o. 

Castro  is  also  the  capital  of  m  dnchy  of  tka  samv 
name  in  tbe  pope's  territories  in  Italy,  situated  on  thw 
ooofines  ef  Tusenay.     £•  Long,  i^  35.  N.  Lat.  4s* 

30* 
CAfttRO,  Ptetro  de^  a  ceMinnted  painter^  who  flett»r 

pished  aibeot  the  middle  of  the  17th  centmy.  The  aob* 
JBcta  which  this  great  artist  chnse-  to  pnint,  were  what 
are  distinguished  by  the  name  of  still  life  \  vases,  shells,, 
musical  instmoents,  geme,  vessels  of  gold,  silver,  and' 
crystal,  books,  and  rich  bracelets :  and  in  those  sub* 
jeots  his  choice  and  disposilion  wen  elegant,  and  Us^  * 
execution  admirable. 

CASTRUCCIO  Castracaki,  arcdefarated  Italian^ 
general,  was  born  (nobody  knows  of  whom)  at  Locem 
in  Tusoany  in  1284,  and  left  in  n  vineyard  oovered 
with  leaves,  where  be  was  fisund  by  Dinnom  »  widow* 
lady,  tbe  sister  of  Antonio,  a  canon  of  St  Michael 
in  Lucca,  who  was  desoended  from  the  illnatrious 
familf  of  the  Caatneanii  The  lady  having  no  chit* 
dlvn^  ahe  resoled  to  bring  him  up,  and  edncateA 
him  as  carefully  as  he  had  been  her  owa.  She  an^ 
tended  him  for  a*  priest  j  hat  he  wan  scarcely  14  yeai» 
old  when  be  began  to  devote  himself  to  militarjf  sports,, 
and  those  violent  exercises  which  suited  his  great 
strength  of  body*  The  factions  named  the  GmtA?  and 
CMeSnes  then  sfauired  all  Italy  between  them  }  divided 
the  popes  and  the  emperors  j  and  engaged  in  their  dit* 
ferent  interest  not  only  tbe  members  of  the  same  towiv 
bat  even  those  of  the  same  family.  Francisco,  a  con- 
siderable person  on  the  side  of  the  GibeKncs,  obserV'* 
ing  Caitruccio's  uncommon  spirit  and  great  qualities, 
pievailed  with  Antonio  to  let  him  turn  soldiery  on 
wbidv  Castrsecio  soon  became  acquainted  with  every* 
thing  belonging  to  thnt  profession,  nnd  waa  made  m 
lieutenant  of  a  company  of  foot  by  Francisco  Guinigi* 
lo  his  first  campaiga'  be  gutm  soon  proofs  of  his  cott- 
raffS  and  conduct  as  spread  his  fame  all  over  Lomhardr^ 
aiM  Guinigi,  dfing  sons  after,  CMmnitted  to  him  the 
eare  of  bis  son  and  the  management  of  his  estate.  Still 
distingnishtnar  himself  by  hivespbits,  he  fifUed  his-ceni^ 
maadsv  in  chief  v^ith  such  jealousy  and  envy,  that  htf 
was  imprisened  by  stfatugew  in  Mder  to  be  put  to 
deatbw  But  the  people  of  Vawm  soeo  released  bim| 
nnd  «Aniwnrd»  chose  him  for  their  sovnreij^  priaee^— < 
The  Gihelinea  considesed  him  as  the  chief'  of  their 
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CMtniecio,  V^f^  9  itnd  those  who  htt^  breo  hanif hed  from  their 
Cattram  coiintr?  fled  to  biro  for  protection,  and  nnaniffloasly 
promised,  that  if  be  could  restore- them  to  their  estates, 
ihej  woald  serve  him  bo  effectually  that  the  soverefgn- 
ty  of  their  country  should  be  his  inward.  Flattered 
by  these  promises,  he  entered  into  a  league  with  the 
prtnce  of  Milan.  He  kept  his  army  constantly  on 
foot,  employing  it  as  best  suited  bis  own  designs*  For 
services  he  had  done  the  pope,  he  was  made  senator  ef 
Home  with  more  than  ordinary  ceremony ;  but  while 
there,  received  news  which  obliged  him  to  hasten  back 
to  Lucca.  The  Florentines  entered  into  a  war  with 
him,  but  Castruccio  fought  his  way  through  them  5 
and  the  supreme  authority  of  Tuscany  was  ready  to 
Aifl  into  bis  hands,  when  a  period  was  put  to  his  Kfe. 
In  May  1328  he  gained  a  complete  victory  over  his 
enemies,  who  amounted  to  30,000  foot  and  10,000 
horse  \  in  which  22,000  of  them  were  slain,  with  the 
loss  of  not  quite  1600  of  his  own  men  j  but  as  he  was 
returning  from  the  field  of  battle,  tired  with  the  action, 
and  covered  with  sweat,  he  halted  a  little,  in  order  to 
thank  and  caress  his  soldfer^  as  they  passed ;  when,  the 
north  wind  blowing  upon  him,  he  was  immediately 
leiied  with  an  ague,  which  he  at  first  neglected,  but  it 
carried  him  oiF  in  a  few  days,  in  the  44th  year  of  his 
age. 

Macliiavel,  who  has  written  tbe  life  of  Castruccio, 
says,  tiiat  he  was  not  only  an  extraordinary  man  in  his 
own  age,  but  he  would  have  been  so  in  any  other.  He 
was  of  a  noble  aspect,  and  of  the  most  winning  address. 
He  had  all  the  qualities  that  make  a  man  great }  was 
grateful  to  his  friends,  just  to  his  subjects,  tcrr%1e  t6 
his  enemies.  No  man  was  more  forward  to  encounter 
dangers;  no  man  more  careful  to  escape  them.  He 
had  an  uncommon  presence  of  mind,  and  often  made 
repartees  with  great  smartness.  Some  of  them  are 
recorded,  which  discover  a  sin^lar  turn  of  humour  > 
and,  for  a  specimen,  we  shall  mention  three  or  four  of 
them.— Passine  one  day  through  a  street  where  there 
was  a  house  of  bad  fame,  he  surprised  a  young  man, 
who  was  just  coming  out,  and  wlio,  upon  seeing  him, 
was  all  over  blushes  and  confusion  :  **  Friend,  yon 
i/hoold  not  be  a^amed  when  you  come  out,  but  when 
you  go  in.**— One  asking  a  fiivour  of  him  with  a  thou* 
sand  impertinent  and  superfluous  words :  **  Hark  you 
friend  ;  when  you  would  have  any  thing  with  me  for  the 
future,  send  another  man  to  ask  it.**<^-Another  great 
talker  having  tired  him  with  a  tedious  discourse,  ex- 
cused himself  at  last,  by  saying,  he  was  afraid  he  had 
been  troublesome.  **  No  indeed  (replied  h^),  for  I  did 
not  mind  one  word  you  said.**— He  was  forced  to  pot  a 
citizen  of  Lucca  to  death,  who  had  formerly  been  a 
great  instrument  of  his  advancement;  and  being  re- 
proached by  somebody  for  having  dealt  so  severely  with 
an  old  fnend,  replied,  **  No,  yon  are  mistaken,  it  was 
with  a  new  fbe.**— One  of  bis  courtiers,  desirous  to  re- 
gtle  him,  made  a  ball  and  invited  him  to  it.  Castruccio 
came,  entertained  himself  among  the  ladies,  danced, 
and  did  other  things,  which  did  not  seem  to  comport 
with  the  dignity  of  his  rank;  One  of  his  friends  inti* 
mating  that  such  freedoms  might  diminish  the  reverence 
fhat  ought  to  be  paid  him ;  ^  I  thank  you  fbr  your 
caution ;  but  be  who  is  reckoned  wise  all  tbe  day,  wilt 
never  beredLoned  a  fsol  at  night.** 
'  CASTHim  DOLO&I8,  in  middle  age  writtrs,  de- 


notes a  eatafaleo,  or  a  lofty  tomb  of  state,,  erected  in 
honour  of  some  person  of  eminence,  usually  in  tbe 
church  where  the  body  is  interred  }  and  decorated  with 
arms,  emblems,  lights,  and  the  like. 

Ecolesiastical  writers  speak  of  a  oeremony  of  conse- 
crating a  caiirmm  dohrit ;  the  edifice  was  to  be  made 
to  represent  the  body  of  the  deceased,  and  the  priest 
and  deacon  were  to  take  their  posts,  and  say  the  pray- 
ers after  the  same  manner  as  if  the  corpse  were  actually 
present. 

CASTS.    Sfee  Casting. 

CA8U  COHSIMILI,  in  Law^  a  writ  of  entry  granted 
where  a  tenant,  by  courtesy  or  for  life,  aliens  either 
in  fee,  in  tail,  or  for  the  term  of  another's  life.  It  is 
brought  by  him  in  reversioB  against  the  person  to  whom 
such  tenant  does  so  alien  to  the  prejudice  'of  the  rever- 
sioner in  the  tenant's  lifetime. 

Casu  ProwiOf  in  Lffw^  a  writ  of  entry  founded  on 
the  statute  of  Gloucester,  where  a  tenant  in  dower 
aliens  the  lands  she  so  holds  in  fee  or  for  life  ;  and  Kea 
for  the  pmrty  in  reversion  against  the  alliance. 

CASUAL,  something  that  happens  foftoitonsly, 
without  any  design,  or  may  measures  taken  to  bring  it 
to  pass. 

Casual  Rev€mit$^  are  those  which  arise  from  forfei- 
tures, confiscations,  deaths,  attainders,  &e. 

Casual  Theology^  a  denomination  given  to  what  is 
more  frequently  called  Casuistrt. 

CASUALTY,  in  a  general  sense,  denotes  an  acci- 
dent, or  a  thing  happening  by  chance,  not  design.  It 
is  particularly  used  for  an  accident  producing  imnat»* 
ral  death. 

Casualty,  in  Stvh  Law.  ikmtaiiiH  of  a  supermr^ 
are  those  duties  and  emoluments  which  a  snperior  has 
a  right  to  demand  out  of  his  vassal*ii  estate,  over  and  be- 
sides the  constant  yearly  duties  established  hy  the  red" 
dendo  of  his  charter  upon  certain  casual  events. 

CASUA1.TT,  in  MeiaUnrgy.    See  Causaltt. 

CASUIST,  a  person  who  proposes  to  resolve  cases 
of  conscience.  Escobar  has  made  a  collection  of  the 
opinions  of  all  the  casuists  before  him.  M.  le  Feore, 
preceptor  cf  Lonis  XIII.  called  the  books  of  the  ca- 
suists the  art  of  quibbling  with  God :  wfiioh  does  not 
seem  far  from  troth,  by  reason  of  Ae  moHimde  of  dis- 
tinctions and  subtleties  they  abound  withaS.  Mayer 
has  published  a  bibliotheca  of  casuists,  contuning  an 
account  of  all  the  writers  on  cases  of  conscience,  ranged 
under  three  heads  ;  the  first  cmnprehending  the  Luthe- 
ran, the  second  the  Calvinist,  «nd  the  third  the  Romish 
casuists.    

CASUISTRY,  the  doctrine  nnd  science  of  con- 
science and  its  cases,  with  flie  rules  and  principles  of 
restdving  the  same ;  drawn  pnitly  from  natural  reason 
or  equity;  pnrtly  from  mutbonty  cf  Scripture,  the 
canon  Yaw,  councils,  fathers.  Sec  To  casuistry  "belongs 
the  decision  of  all  difficulties  arising  about  what  a  ohhi 
may  lawfully  do  or  not  do ;  what  is  sin  or  not  sin  ; 
what  things  a  man  is  obliged  to  do  in  order  to  discharge 
his  duty,  and  what  be  may  let  alone  without  breach  of 
ft. 

CASUS  AH miowin,  in  Setnh  Law.  In  actioos  prov- 
ing the  tenor  of  obligations  tnextingniahable  by  the 
debtor's  retiring  or  caacelKng  thens,  it  is  necessary  f'Y 
Inc  pursuer,  before  no  is  allowed  n  proof  of  tne  tenor, 
tc  CQDdosctnd  uptasnoh  amsm  nwmnMwr,  or  accident 
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Cat.Headi. 


Amff%\wnii  lost  ivhiJe  in  the  ^nler's  pOMeMioiw- 

tt  CAnf\  io  Zoohg^.    See  Fei.18,  Mammalia  Iir^/ew. 

■Cat,  in  sea  flflViiri,  a 'skip  employed  -in  the .  ooul 

tfttdfs  formed  from  the- Noi^wegian.  model.*    It  is  d is- 

tinguisbed  by  a.  narrow  st^rn^*  firojecting  qiwrUis,  a 

.deep «MraAr^ 'and *byiMiNring ornameDtal  figures  on  the 

.pM»w.v$  Thcsf^' vessels -ar^  '^ue^liy  boiU  rcinaHcably 

fiV^ongf  andr^ftiry  from  foMr  to  six  bttBdred  toips,  or^  ip 


wbtck  catcifes  tba  riog.  «£  the  anofaos  wbea  k  is  tOiW  Oat-Bcadi 
drawn  op*  .•  .  *         i   '    .     . ,,  ^ 

CAT'MinU  '  See  MsmmA^  Botant  Jnde»..  .  CaUconlM. 

CaT'SuU^  a  <Danio  givon  by..oor.paU«imnibers«  to  a 
v^  b^autifally  granoUted  kiiid(of-ooini|ioii.g|alr*  Itie 
formed. put  of  the.  b<ltern^.;0i..l^acb  biiiivor  irKidi^riioa 
from* the  salt  whej^Jtakqn  0|it{oi{tfie  pan.;  /Wfaeo  tbcy 
4f«w  out  ^becoioip9|i,8i|it  fipm  JiJ^^^\ioA'm^  fMu»  Ibaf 
jyit  \i  into  long  %yooden  trougbs,  with  hoiea  bored  at 


the  language  of  their  own  mariners,  from  20  to .30  ke^ds    .the  bottom  foK^  tb^  brine,  tp  jdraio  oifl^  >uader  .these 

of  coals.  ^ '       .    *      troughs.  AFf  pli^d,;Ves^fJls  to  rf cc^vc^  tiii^  .,brij)e» .494 

Cat,  is-  ak6  a  #orl  of  skoRg  titckle,  or  oon»bMia|iqn  of    .a^sross  tjiem ,  smaU  stjcks  jtp  :\vhkh  ;;the.«|it-sai(  jiBxi»f 


puUf y Sy '  to  book  an4  draw  the  anchor  perpendiculwHy 
up  to  the  fcAA^fc^ow/.     See 'CAT'Hfodi. 

CA€^9-Eyei' w^Sun^siofie^^f  the>'Turk9f  a  kind  of  geip 
foutid  obtefly  to'  Siberi««*  <Cat^;d'eye  is  by  th^  LatifM 
culled  oculus  catt\  and  son)etim^6  ontfcopainBj  as  having 
wbite,.zones  or  rings  like  the  onyx,  and  Ms  coloup  va- 
riable like  OPAL,  Tro«i  which  last  it  differs  chiefly  by 
its  Miperior  hai'dnesw  Jt  is -very  hard,  and^  seroitransr 
parent,  aiid  has  different  points,  from  whence  the  light 
is  refleoted^with  a  kind  of  yellowisli  radiatioo  fipmewbat 
simjlflTi  to>  the  eyes  of  oats,  fvom  whence  it  had  its  liaroc. 
The  best  of  them  are  very  scarce,  and  jewellers  cot 
thefA  rppnd  to  the  ^greatest' advantage.  Qne  of  these 
stones,  an  iqeb.in  diameter,  was  in  the  possession  of  the 
duk^t^Tuff^ny. 

CAT-fish^  in  Jc/tiAyelogy,.  See  Sc^ualus,  Ichthto- 
IjOQT  ind^x.:     ^ 

C^r-tiW^' a  denomination,  given  to  small 'Strings  for 
fiddles^  and*' other  instruments,  made  qf  ..the'  intestines 
of  sheep  or  lambs,  dried  and  twisted  together,  either 
singly,  0f.i9fDV9{>al>Wgetf>ep«.  These'  ane  sometimerco- 
jbured-  red^  ffometitsesiblue,  but>  are  commonly  left 
whitish  -Qif  brownisbv'  the  natoral  colour  of  the  gut. 
They  ur%alaos,u9e<L  by  watchmakers,  cutlers,  turners, 
and  otbfif^Aitifipers.  Great  quantities  are  imported  into 
Englaqd,  i^nd^ljieE, northern  countries,  from  Lyons  and 
Italy.  ;.,..... 

CAT^arpings^  a  purchase  of  ropes  em|doyed  to 
bra<;e  in^  tlye  shrouds  of  the  lower  masts  behind  their 
yar4s,  for  the  double  purpose  ^f'^  making'' the  shrouds 
more  tigbt«,,#id  of  a&^iivg  rqom  to  draw  in  the  yards 
more  obJiHody^  to  ^rifii  the  sails  for  a  side-wind,  when 
they  are  stiid  tp  be  dos^bauled,    . 

CAT'&udff  ^wo  st^ng  diort  beamii  of  timber,  which 
project  jilmcnt.  horizontally  oy^r  the  sbip^B  hews  ou 
each  side  pftbe, bowsprit  j  being  like  two  radii  which 
ejctend  from'  a;cej)t|«  takea  in  the  direction  of  the 
bowsprit  That  part  of  the  cat-head  which  rests  upon 
the,ioreCH8|le  ie  securely  bolted  tp  the  beams |  the 
other  pa|t:projpc^  jike  a  pranei  as  above  described,  an4 
carries  ){\  ^.e;|l|:emity  two  or  three  amall  wheels  or 
sheaves  of  tbtMS  or  strong  wood,  aboot  wbi<^.a  xope, 
ealled  thp  cat'faH^  passes^  and  communicates  with  the 
cat*block,  which  alsu  coutaios  tbrefi.  sbefkves.  The 
nn^chine  formed  by;  this  combination  of  puUeyii  is. called 
the  Ga(,  irfaich  ^eipves  to  pull  the  anchor  up  to  tjbe  ^cat» 
bead^  without  tearing  the  sbipV  sides  with  its  fliikesj 
The  cat-head  also  serves  to  sCispend  the  anchor  clear  of 
tfce  bow,  i^en  It  is.  neeessa^r  to  let  it  go ;  jtis  sup- 
ported by  a  sort  of  knee,  which  is  generally  ornauwoted 
with  sculpture.  See  Plate  CXXXVl. 
,  The  o4t-Uock  is  filled  with.a  krge  and stnmg  bood^ 


itself  iu  very. targe  aod  bfsautif^L  ccystais.s  Tbisi^ll 
Joontaius  soii^e  portion,  of  ,(he  Jbki^fi;,puj(ging.||ahf  .is  very 
.sharp,  apd  pungent,  tind  4^.  wbite;,ivhefi..p<^w4<:red| 
.though  pf^\]Cfd  VD^  the  inas8«,,..It.is  used  by|  s^e  £^r 
the  table,  but  the  greatest  part  of  what  is  made  of.it  Im 

used  by  the  q^al^ers  of  liard^oapt   *, .  ...        ,^   * 

CAT'SUver.     ^ee  MiCA,, 


\  .^  '.I 


CA^'r4CApSX{p  CURVES^  \n  .tVj  higbe)^  .^pnif^ 
try,  that  species  of  cau^ic  serves  wbich  are  for^d  by 
reflection.     See  FuJX^o^s.^     .  .     ;    f.  j-  r  _.^ 

CATAC^HJBl^SlS,  ^n  Bk^f!»ncy  a;jU:ope  i^j^ichih^- 
row«  tbp  name  of  ou|e  tiling  ^^p^expisrssL^ipotber*  ,Thua 
Alilton,^  d^ribing  Kapbaers  decent  from  the  empjreal 
heaven  to  paradise,  says, 

"  Down  tWther  prone  in  ftight   *'      -^'      '      * 
"  He  speeds;^  and  throuj^h  tbe^  vast^fheiM  sky  • 

**  ^Siiifs  between  worlds  and  worlds." 
•  "     ■  ,'■'','»■.•»      >,••_<••     if^f.)      If 

.    CATACOMB,^  a3groU9,,.pr..6ubtei^rane9us,plfice  fof 
the  burial  of  the  dead.  ,    ,     ^    .,, 

Som^  derive;  the.  YordcA(aa};»offO[p  the  place  wbe^rq 
sb^ps  are  laid  up,  ^hich  t^e  modern  X^a^tips  ^d  .Qreeke 
called  eumbct^  Otherssay,  tb%t^alp.wa3Jised^  a^  at)d 
catacumbasfoz  aJtttmbas;  accord  i^gly^jD|idjp  ^aJSffiffiy 
anciently  wrote  catatun^bas.  Others  fetch  the  word 
from  the  Grpek,  ^7^  and  t»^C#^  a  jhoiio^,  cavity^  0^ 

the/uke.  ,  •   'v  •     •'    t      ^  1  •  -  r    »• 

Anci^ntly  tlie  word  caificon(b .  affis.  o^ly ,  under^too^ 
of  t^e  tombs  of  &  Pet^r  apd  St,Paul  ^.apd.M^CIia^te? 
lain  ob^ervesy  that,  amopg  ij^e  piore  know^g.tpf^e 
people  of  Ilome,  the  word  cutw^Jfi&  Acv/i^r  ajip^e^  tq 
the  subterraneous  burying;  ptaces  bei;eafter^rineptipi^^ 
but  only  to  a  chapel  in  l^t  SVbaatiani  one, of  the  Mve^ 
stiitional  churches^  where,  the  anc;ient  Soman. kaJen" 
dars  say  the  body  of  St  Peter,  was  deposited^  upd^r  1^ 
consulate  of  7us<2U9  and  Bassos,  in  2 jB.      ,       , 

Catacombs  of  Italy  j  a  vast  assemblage  of  subter- 
nmoDus  sepulchres  about  Rqn(ie,  chiefly  atabon^JJbr^ 
miles  from  that  city^  in.  the  .Vi^  Appift  ;  suj^osed.  to 
be  the  sepulchre  of  the  martyrs  \  and  which  are  .yisited 
accordingly  out  of  devotion^  and  relics  thence  takei| 
and  dispersed  throughout  the  catholic  countrifeS|  after 
having  been  first  baptized  by  the  pope  under  the  n^ipe 
of  some  si^int.  These  catacombs  areaaid  by,uA<|i\)r  to 
be  caves  or  cells  wherein,  the  primitive  Christiaps  .bid 
and  assembled  themselves  together,  and  where  thev 
interred  such  among  them  as  i|rere  martyfed.  £f^pa 
catacofnb  is  three  feet  broad,  and  eigkt  or  ^n  h^^^ 
running  in  form  of  an  alley  or  gallery,  and  CQ^ipiiiii- 
eating  with  others }  in  many  places  they  extend  with- 
in a  league  of  Rome.  There  is  no  masonry  or  vanltr 
iug  tberein^  but  eaob  supports  itself  ^  the  two  sideiiy 
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wbieh  we  muj  look  on  as  tlie  ptfrietes  or  walla^  were 
the  pUces  where  the  dead  were  deponited  )  which  were 
laid  laDgthwise,  thrae.or  four  rows  over  one  another,  io 
the  Mnie  coitmomh^  pRrallcl  to  the  alley.  They  wcr« 
cooiAopiy  close^d.with  Urge  tbic]^  tilps,  ,and  sometinief 
pieces  ^f  marhle,.  cemen^e^  in  a^jnaofi^rr  inimitable,  by 
the  moderns.  ..^oQietinieSv  though  very  rareiy,  the 
name  of  the  4^f^4<>^  ^.  ^o^n^^on  the  tile  :  frequently 
a  palqn  ia  f^e^n,  painted  or  en^rayen,  or  i\\e  cypher. .X^^, 
which  is  coinpoonly  read  jpro  CAn/sio..  The.  opinion  hel4 
by  many  Protestan.t  authors  is,  that  the  vataconibs  .ar^ 
heathen  siy>i|lcrea,  .anc|  the;  same*  with  the,puticoii 
mentioned  , by,  ^^^s^^Sf  Poflfp^ius^  .nuintainin^ti  that 
whereas  i|  ipas  the  praptioe  oC  ,the..anciei)t  Jl^iuans  tq 
burn  tbe^f  dead,  ^her  cu^iom^  i^as,  to  avoid  expeocc,  to 
throw  the  bodies  of  their  slaves  to  rot  in  holes  of  th^ 
groun^  ;  'and  that  the  Roman.  Christians,  observing  at 
length  thj9*  ^rcjat  yeneri^tion  p^jd  to  .relicks,  resolved 
to  have  a  stock  pf  their  own :  eifteripg  therefore  thf^ 
catacon^Sf'  thej  adde^  wha(,  cyphers  and .  inscriptions 
tliey. fdtased*  aod.tlvBo  shut  ..tb|i^m  .up  i^ain,  to  b^ 
opened  on  a  fv^Qorablqi.occasioQ.^, , Those  in.  the  secret, 
add  tlifjT,  dy.ing'or  reaving,  the.cont|*ivance  lyas  for-f 
got,  till.chaace  ppened^tl)en^  at  las^.  But  ^liis  opinion 
has  even  less  of  probability  than  the  (brmer.  Mr 
Monro,  in  .the  PhifoMpAi^/Tran^iions,  8uppos<^  the 
catacQjftbs  to  have  J^een^  9rigtna)ly  the  ,comn)pn,^epulr 
chres  of  the  first  Ji?*^^"?*  .^?^  ^^S  '^^.  consequence  of 
these  two  opinions,,  y.iz«, that  j^hadsf  bate  tbe^Ught  ^  and 
that  Uiev  love  to  hover  about  the  places .  where,*  the 
bodies  are  laid.  .1 

Though  the  jsa^acombs  9f  Bome  *have  mad^  the 
greatest  ^o^  of  any  in  the.  worlds  ih^re  fir£  such  be- 
longing to  many^ other  cities*.  /4h^^^.^^  IS4pW9^  ac* 
cording  (o  Bishop  Burnet,  are  much  more  noble  and 
spacious  •  than  the  catacombs  of  Rome.  .  Ca^icon^bs 
have  also  been  disppyered  at  ^yracii^e.aod  Catanea  in 
Sicilv,  and  in  the  island  of  Malta..  The  Roman  cata- 
combs  ia^e  particular  names  from  tlie  cbqrcbesjn  ^theic 
neifihbottdiood,  and  Sf^em.to  dividje,  ,the  circuqpference 
of  Uie  city^  without  ibe^  walls  b^tw^enthem^, extending 
their  g^leries  everywhere  undef,  aixd  a  vast  i^ay.frpm 
it ;  .so  that  all  ^e  ground  .under HQme^,, and  for  many, 
miles  ahout  it,  some  say  20,  is  hollow.  ,,  The  largesty 
and  those  coipmonly  shown  to.  stra.ngers^'  are  the  cata« 
combe  of  San  ^e  bast  iano^.  those  of  Saint  Agneae^|aq4 
the  others  iiv  the  l^f]ds\  little  off  Saint  ^^nesf.  Wo- 
men are  only  atlnwrd  to  go  into  the  qa^acombs  in  U^ 
churchyard  of  the  Vatican  op.  Wbitsun,  Mopday,  un- 
der pain  of  ercommonication.  ^Tdvre  i|rq  men.  kept 
constantly  at  work  in  the  catacomb^.  ^As  iU90n  as 
these  laboorers  discover,  a  grave  with  pnv  of  the  suppos- 
ed marks  of  a  sain^  upon  it,  iiuimation  ^is  |;ivtn  to  the 
cardinal  earner! Ingo,  who  immediately.  sen<is  i^i^n  oj: 
repatation  to  the  place,  where  findipg  the  fi^lni,  the 
monogram,  the  coloured  glass,  &c.  the  remains,  orf  tl^ 
liody  are  taken  up  with  great  respect^  and  translated  to 
Rome.  After  the ,  labourers  Have  examined  a  gallery, 
they  stop  up  the  entry  that  leads  to  ;t  j  so  that  mosi 
of  them  remain  thus  closed  up ;  only  a  few  being  left 
open  to  keep  qp  the  trade  of  sbo^wing  thexn  to  strangers* 
This,  they  say,  is  dpne  to  prevent  people  rrum  lor 
sing  tbemseives  in  these  subterraneous  labyrrntbs, 
which  indeed  has  often  happened  ^  but  more  probably 


Catalanai.- 


to  deprive  the  public  of  the.  jneana  pf  famwiog  irUther  Cstacomlii, 

and  hoiv  far  the  catacombs  are  cacrted*    . 

^    The  method  of  preserving)  Uie^4«Ml  io  .f^ataoombs 

seems  to  have  beeu  conmioo  to  a  number  pf  the  ancient 

patioo8.^   The  caucoo^bs  of  Egypt '«tfe  s(iU   extant 

abput  nipe  leagues  from  the .  city  ot  Grand  Cairo^  )iBd 

two  miles  from  the  city,  of  Zaccara.     They  .extend 

from  tjienoe  to  the  pyramids  of  Pl)aroah,.j which. af# 

ahout.eight  miles  .disUBt.   <  They  lie.in  ^ a,  field  4H>f(erc4 

vicitb  a £ne  running  sand«  o&. a  yellowish  colpustf   Th# 

pountry  is  dry  and  hilly  j  the  entrance  of  the  tombs  ie 

choked  np<wifeh  sand  ^  there  are  mMi^y  np^n,  but  mora 

that  are  still,  concealed.    .        ..  <      .1 

,  .The  bodies  found  io . caiiacombSf  especially  th9S9  of 

pjiypt,  arQ  xajled.  f»/t/;nmv;«  A  and  as  their  flesh,  was 

fotmerjy..  reckoned,  an  efficacious  medicine,  they  w^ro 

much  sought;  after,     la  jLbis  v{ork.  tlie  labourers  were 

often  obliged  to  clear   away  the,  sppd,  for  we^ks  to- 

gathers    without   finding  what   they  <  wanted;      Upon 

coming. to  a  little  square  opening  of  abqut  |8  f<^et  in 

depth,,  they  desoend  into  it  by  boles  for  the  feet  placed 

ati  proper  intervals  ^  and  there  they  are  ^ure  of  finding 

a  niummy»    These  caves,  or  wefl^  as  they  call  them 

t|i?re,  are  hollowed,  out  oE^a  white  firee-sioue,  which  if 

found  ii^«ll  this,  country  a  few. feet  below  the  covering 

pf.^and..    When  one  gets. to  tlie  bottona  of  these,  which 

are  sometimes  40  feet   below  the  surface,  there  are 

several- square  op^nipgaon  each  side  intopassagfstif  10 

pr  15  feet  widen)  and  these  lead  to  chambers  of  15  ov 

20  feet  square.     These  are  all  hewn  out  io  tlie  rock  f 

pnci  -innea^:of  ibe  .catacombs  are  to  be  found  several 

of  these  apartments  communicating  with  one  ^notherw 

They  extend  a  great  way  under  ground^  so  as  to  be 

under  tlie  city  of  Memphis^  and  in  a  meanner  to  under* 

mine  its  environs.     In  some  of  the  chambers  the.wallf 

are  .adorned  with  figures  and  hieroglyphics  |  in  otl|er8 

tbe  mummies  are  found  in  tombs,  rou^id  the  apartment^ 

bellowed  opt  in  the  rock« 

Tbe  Egyptians  seem  to  have,  excelled  in  the  art  of 
embalming  and  preserving  their  dead  bodies  ;  as  the 
mummies  found  in  the  Egyptian  catacombs  are  in  a 
better,  a^ato  tlian  tbe  bodies,  found  either  in  the  Italian 
catacombs  or  tliose  of  any  other  part  of.  the  world.  See 
tlMBALMiNG  and  Mummy. 

Laying  np  the  bodies  in  caves,  is  certainly  the  pri- 
ginal  way  of  disposing  of  the  dead-^  and  appears  to 
fiave,  been  propagated  by  the  Phoenicians  throughout 
the  countries  to  which  they  sent  colonies  :  their  inter- 
ring aa  we  now  do  in  the  open  air  or  in  temples  waa 
first  intrqduced  by  Uie  Christians.  When  an  ancient 
hero  died,  qr  was  killed  in  a  foreign  expedition,  as  his 
body  was  liable  to  corruption,  and  for  that  reason  un- 
fit to  be  transported  entire,  they  fell  on  ihe  expedient 
of  buping,,in,order  to  bring  home  the  ashes,  to  oblige 
the  manes  to  follow  j  that  so  his  country  might  not  be 
destitute  pf  the  hepcfii  of.  his  tutelage.  It  was  thus, 
burning  seems  to  have  liad  its  original.;  .and  by  degrees 
it  became  common  to  all  who  cpuld  bear  the  expencea^ 
of  it,  and  took  place  of  the  ancient  burying :  thus 
catacombs  became  .disused  .anyong  tbe  Romans^  after 
they  had  borro.wed  (be  mmnnqr  of  burning  from  the 
Greeks,  and.  thfta  none  but  slaves  wefe  Uid  in  the 
ground.     iSee  BuiUAL,  &c. 

C4TALAUNI,  called  also  IksrocataUttim\  a  town* 
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CfltolMint  of  CSftttu  Bi^lgica :  Cakdaum^  the  people.  A  name 
II  ratber  of  the  lower  age  than  of  classical  antiquity.  Novr 
<)«uiogiie.  Chakmt  ^r  Mmme^  in  Champagne.  E.  Long.  4.  35. 
N.  Lat.  48.  55. 

CATADROMUS,  from  mnifm  and  i^Lfut,  I  run,  in 
antiqciity,  a  stretched  sloping  rope  in  the  theatres, 
down  which  the  yvnom^irA' walked  to  show  their  skill. 
Some  have  taken  the  word  to  signify  the  hippodrome 
t»r  decorsoriimi,  wherein  the  Roman  knights  used  to 
exercise  themseWes  in  running  and  fightrag  on  horse- 
liack.  But  the  most  natural  meaning  is  that  of  a  rope 
fastened  at  one  and  to  the  top  of  the  theatre,  and  at 
the  other  to  the  bottom,  tb  walk  or  run  down,  which 
was  tbe  highest  glory  of  the  ancient  fcfuenf^tei,  or 
funamMu  Elephants  were  also  taught  to  run  down 
rise  catadromus,  Snetoiiius  speaks  of  the  exploit  of  a 
Roman  knight,  who  passed  down  the  eatadromus  mount- 
ed on  an  elephant*s  back. 

CATAGOGION,  a  heathen  festival  at  Ephesus, 
celebrated  on  the  22d. of  January,  in  which  the  devo- 
tees ran  about  the  streets,  dressed  in  divers  antic  and 
unseemly  manners,  with  huge  cudgels  in  their  hands, 
ftnd  carrying  with  them  the  images  of  their  gods  \  in 
which  guise  they  ravished  the  Women  they  met  with, 
abused  and  often  killed  the  men,  and  committed  many 
other  disorders,  to  which  the  religion  of  tbe  day  gave  a 
sanction. 

CATAGRAPHA,  in  antiquity,  denote  oblique  fi- 
gures or  views  of  men*tf  faces  \  answering  to  what  the 
moderns  call  pnfikt, 

Catagrapha  are  said  to  be  the  invention  of  Simon 
Cleonceos,  who  first  taught  painters  to  vary  the  looks 
of  their  figures,  and  sometimes  direct  them  upwards, 
sometimes  downwards,  and  sometimes  sidewards  or 
backwards. 

CATALEPSIS,  or  Cataupst,  in  Medicine,  a 
kind  of  apoplexy,  or  drowsy  disease,  wherein  the  pa- 
tient is  taken  speechless,  senseless,  and  fixed  in  the 
same  posture  wherein  tbe  disease  first  seized  him ;  his 
eyes  open,  without  seeing  or  understanding.  See  Bfs- 
DICINE  Index, 

CATALOGUE,  a  list  or  enumeration  of  the  names 
of  several  books,  men,  or  otbcr  things,  disposed  accord- 
ing to  a  certain  order. 

Catalogues  of  books  are  digested  in  different  man- 
ners,  some  according  to  the  order  of  the  times  when 
the  books  are  printed,  as  that  of  Maitaire  ;  others 
according  to  their  form  and  size,  as  the  common  book- 
sellers catalogues ;  others  according  to  the  alphabeti- 
cal order  of  the  autbors  names,  as  Hyde*s  catalogue 
of  tlie  Bodleian  library ;  others  according  to  the  al- 
phabetical order  of  matters  or  subjects,  which  are  call** 
ed  real  or  elamcal  catalogves,  as  those  of  Lipenius  and 
Draadfos ;  lastly,  others  are  digested  in  a  mixed  nie- 
thod,  partaking  of  several  of  the  former,  as  De 
Seine's  catalogue  of  Cardinal  Slusius's  library,  which 
is  first  divided  according  to  the  subjects  or  sciences, 
and  afterwards  the  books  in  each  are  recited  alphabeti- 
cally. 

The  nmst  applauded  of  all  catalogues  is  that  of  Thu- 
anosV  lil»rary,  in  which  are  united  the  advantages  of 
all  the  rest,  it  was  first  drawn  np  by  the  two  Poteani 
in  the  elphabetioal  order,  then  digested  according  to 
the  Bciences  and  subjeeti  by  Isbm.  Bnllialdus,  and  plib» 
fished  by  F«  Qaemei  At  taiiB  in  ifiypi  and  reprint- 
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ed,  though  incorrectly,  at  Hamburgh,  in  1704.  The  CataU^ne, 
books  are  here  ranged  with  justness  under  their  several  Catalogue 
sciences  and  subjects,  regard  being  still  had  tc  tbe  na-  ^^  ^^^ 
tion,  sect,  age,  &c.  of  every  writer.  Add,  that  only 
the  best  and  choicest  books  on  every  sobject  are  found 
here,  and  the  most  valuable  editions.  Yet  the  cata- 
logue of  M.  le  Telliers  archbishop  of  Rheim9*s  library, 
made  by  M.  Clement,  is  not  inferior  to  any  publtsbed 
in  our  age,  either  on  account  of  the  number  and 
choice  of  the  books,  or  the  method  of  its  disposition. 
One  advantage  peculiar  to  this  catalogue  is,  the  nid- 
titude  of  anonymous  and  pseudonymous  authors  de- 
tected in  it,  scarce  to  be  met  with  elsewhere.  Some 
even  prefer  it  to  Thnanus^s  catalogue,  as  containing  a 
greater  variety  of  classes  and  books  on  paiticidar  sob* 
jects. 

The  conditions  required  in  a  catalogue  are,  that  it 
indicate  at  the  same  time  the  order  of  the  authon  and 
of  the  matters,  the  form  of  the  book,  the  number  of 
volumes,  the 'chronological  order  of  the  editions,  the 
language  it  is  written'  in,  and  its  place  in  the  library  ; 
so  as  that  all  these  circumstances  may  appear  at  onon 
in  the  shortest,  clearest,  and  exactest  manner  possible. 
In  thb  view  all  the  catalogues  yet  made  will  be  found 
to  be  defective. 

An  anonymous  French  writer  has  laid  down  a  new 
plan  of  a  catalogue,  which  shall  unite  all  the  advan- 
tages, and  avoid  all  the  inconveniences  of  the  rest* 

The  Jesuits  of  Antwerp  have  given  us  a  catal^ne 
of  the  popes }  which  makes  what  they  call  their  Jrrv* 
pUeeum* 

Catalogue  ^  the  Stars,  is  a  list  of  the  fixed  stars, 
disposed  in  the^r  several  constellations ;  with  the  lon-> 
gitudes,  latitudes,  &c.  of  each  ;  or  according  to  their 
right  ascensions,  that  is,  the  order  of  their  passing  over 
tbe  meridian. 

The  first  who  undertook  to  reduce  the  fixed  stars 
into  a  catalogue  was  Hipparchus  Rbodius,  about  120 
years  before  Chnst  \  in  which  he  made  use  of  the  ob- 
servations of  Timocharis  and  Aristjllus  for  about  180 
years  before  him.  Ptolemy  retained  Hipparchos's  ca« 
talogue  containing  1026  fixed  stars  \  though  he  him« 
self  made  abundance  of  observations,  with  a  view  to  a 
new  catalogue,  A.  D.  140.  About  the  year  of  Christ 
880,  Albategni,  a  Syrian,  brought  down  the  same  to 
his  time.  Anno  1437,  Ulugh  Beigh,  king  of  Parthia 
and  India,  made  a  new  catalogue  of  102a  fixed  stats, 
since  translated  out  of  Persian  into  Latin  by  Dr  Hyde. 
The  third  who  made  a  catalogue  from  his  own  obser- 
vations was  Tycho  Brahe,  who  determined  the  places 
of  777  stars  for  the  year  z6oo,  which  Kepler  fironi 
other  observations  of  Tycho  afterwards  increased  to 
tbe  number  of  1000  in  the  Rudolphine  tables ;  adding 
those  of  Ptolemy  omitted  by  Tycho,  and  of  other  au- 
thors; so  that  his  catalogue  amounts  to  above  life. 
At  the  same  time,  William,  landf^rave  of  Hesse,  with 
his  mathematicians,  Christopher  Rotbmannus  and  Jus- 
tus Byrgius,  determined  tbe  places  of  400  fixed  stars 
by  bis  own  observations,  with  their  places  rectified  for 
the  year  1593  \  which  Hevelius  prefers  to  those  of 
Tytho^s.  Ricciolus,  in  his  Astronomia  Sefi)rmata,  de- 
termined the  places  of  lot  stars  for  tbe  year  1700, 
from  his  own  observations ;  for  tbe  rest  he  followed 
Tychb^  catalogue,  altering  it  where  he  tfaooght  fit. 
Anno  1661,  Dr  Halley,  in  the  island  of  St  Helena, 

observed 


CAT 


r  255  1 


CAT 


GOA^ogve  Qbnrred  350  sootkeni  lUn  not  vimble  in  our  liorixon. 
of  th€     XIm  tame  labour  was  repeated  by  F.  Noel  in  1710^ 
^'****   .  who  published  a  new  catalogue  of  the  same  stars  con- 
stvttcted  for  the  jear  1687. 

-Bayer,  in  fats  Uranomctria^  published  a  catalogue  of 
1 160  staw,  oempiled  chirliy  from  Ptolemy  and  Tycho, 
in  wbklfa^  every  star  is  nwrked  with  some  letter  of  the 
Greek  alphabet  j  the  biggest  star  in  any  constdtatio» 
being  denoted  hj  the  first  letter,  the  next  by  the  se- 
cond, &c.  and  if  the  number  exceeds  the  Greek  al- 
phabet, the  rsmatnirtg  stars  are  marked  by  letters  of 
Ae  Soman  alphabet,  which  letters  are  preserved  by 
FkuMHeed,  and  by  Senex  on  his  glpbes.  The  cele* 
braled  Hevelius  composed  a  catalogue  of  1888  stars, 
1553  of  wkich  were  observed  by  himself;  and  their 
ptocas  are  compnted  for  the  year  i66o. 

The  last  and  greatest  is  the  Britannic  catalogue, 
•ooipiled  from  the  observations  of  tlie  accurate  Mr 
FlaaMteed ;  who  for  a  long  series  of  yeava  devoted 
^inwelf  wholly  theretOk  Aa  there  was  nothing  want- 
ing either  in  the  observor  or  apparatus,  we  may  look 
•n  tkie  as  a  perfect  work  so  kr  as  k  goes*  It  i^  to 
W  regretted  the  impression  had  not  passed  through  his 
•WW  bauds :  that  now  ektant  was  published  by  autho-* 
ritf,  but  wfthout  the  antbor*s  consent:  it  oontasna 
S734  stnrs.  There  was  another  published  in  1725, 
fiifsnnit  to  bis  testament  j  containing  no  less  than  3000 
itnrs,  with  their  places  reettfied  for  the  year  1689 :  to 
which  is  added  Mr  Sliarp's  catalogoo  of  the  southern 
stars  not  visible  in  our  hemisphere,  adapted  to  the  yeav 

The  first  otftalogue,  we  believe,  that  was  printed  in 
the  new  or  second  form,  according  to  the  order  of  the 
fight  ascension^  is  that  of  De  la  Caille,  given  in  his 
Epheoserides  for  the  ten  years  between  1755  and  1765, 
and  printed  in  1755*  It  contains  the  right  nscenstons 
and  declinations  of  307  stnrs,  adapted  to  the  begin* 
ing  of  the  year  1750.  In  2757  I>e  la  Caille  publish* 
ed  his  AHronanua  Fundamental  containing  »  catalogue 
of  the  right  ascensions  and  dcclinsitions  of  39(8  stars, 
HLewtse  adapted  to  the  beginning  of  1750.  And  in 
1763,  the  year  after  his  death,  was  published  the  Ods* 
Ami  Au€irak  SteHifrrmn  of  tlie  same  author  ;  contain** 
ing  a  catalogue  of  the  places  of  194a  stars,  %ll  situated 
to  the  southward  of  the 'tropic  of  Gipricom,  and  oh* 
served  by  bin»,  while  he  was  at  the  Cape  of  Good 
Hope  in  i7JX*and  17;^;  their  places  being  also 
adapted  to  the  beginning  of  1750.  In  the  same  year 
Was  published  his  Ephemerides  for  the  ten  years  be^ 
tween  1765  and  1775)  in  the  introduction  to  which 
are  given  the  places  en  515  zodiacal  stars,  all  deduced 
firoB  the  observations  of  the  same  author  j  the  places 
sdMted  to  the  beginning  of  the  year  1765. 

In  the  Nautical  Almanack  for  1773,  is  given  a  ca- 
talogge  of  387  stars,  in  ripht  ascension,  declination, 
longitude  and  latitude,  derived  from  the  observations 
of  the  late  celebrated  Dr  Bradley,  and  adjusted  to  the 
beginning  of  the  year  1760.  This  small  catalogue, 
nod  the  results  of  about  200  observations  of  the  moon, 
are  all  that  the  public  have  yet  seen  of  the  multiplied 
labours  of  this  roost  aoeorate  and  indefatigable  obser^ 
ver,  although  he  has  now  (1798)  been  dead  upwards 
of  36  yens* 

for  1775  warpoUished  a  diin  vdonie,  entitled,  Operm 
Imiik^^  ooataining  sevemi  ppei«  of  the  Into  T^ins 


Mi^er,  And  among  them  a  catalogue  of  the  right  ascen*  Catalofse 
sions  and  decltnatioos  of  998  stars,  which  may  be  oc-     of  the 
culled  by  the    moon  and    planets  ^  the  places,  being     ^**^ 
adapted  to  the  beginning  of  the  year  1756,  * 

At  the  end  of  the  first  volume  of  **  Astronomiral  Ob- 
servations made  at  the  Boyal  Observatory  at  Given- 
wicb,**  published  in  1776,  Dr  Maskeljne,  the  present 
astronomer^  royal,  has  given  a  catalogue  of  the  places 
of  34  principal  stars,  in  right  ascension  and  north  polar 
distance,  adapted  to  the  beginoing  of  the  year  1770* 

These,  being  the  result  of  several  years  repeated 
observations,  made  with  the  utmost  care,  and  the.bc3t 
instruments,  it  may  be  presumed,  are  exceedingly  ac- 
curate. 

In  1 782  M.  Bode  of  Beiiin  published  a  very  extensive 
catalogue  of  5058  of  the  fixed  stara^  eollecled  fram  the 
observations  of  Flamsteed,  Bradirr,  Hevelius^  Mayer^ 
De  la  Caille,  Messier,  Monnier,  D'Arquier,  and  c^her 
astronomers  ;  all  adapted  to  the  beginning  of  the  year 
1780  \  and  accompanied  with  a  celestial  atlas  or  set  of 
maps  of  the  constellations,  engraved  in  a  most  delioatn 
and  beautiful  manner. 

To  these  may  be  added  Dr  HeischcPs  nnlal^|oe  o£ 
double  sUrs,  printed  in  the  Phil.  Trans,  for  1782  and 
1783.^  MesMier^s  nebnIsBand  clusters  of  start,  published 
in  die  CbnuoMtsMcs  de*  Tempe  for  1784;  and  Her- 
schePs  catalogue  of  the  same  kind  given  in  Uio  Phil. 
Trans,  for  1786. 

In  1789  Mr  Francis  Wollatton  published  ''  A  Spe- 
cimen of  a  General  Afttronomioal  Catalogue,  in  Zonea 
of  North-polar  Distance,  and  adapted  to  Januaiy  i. 
1 790.**  These  stars  are  collected  from  all  the  catalogoea 
beforc^mentioned,  from  that  of  Hevelins  downvmids. 
This  work  contains  five  distinct  eatalogfira  \  vix*  Dr 
Maskelyne^s  new  catalogue  of  36  principal  stars  ^  Is 
general  catalogue  of  all  the  stars,  in  xones  of  north, 
polar  distance  ;  an  index  to  the  general  catalogue  \  a 
catalogue  of  all  the  slais  in  the  order  in  which  they> 
pass  the  meridian  y  and  a  entelogiue  of  zodiacal  stars,  m 
longitoder  and  latitode. 

finally,  in  Z792,  Dr  Zach  published  at  Gotha,  Tsn 
htUeMetuumSoHei  to  which  is  annexed  anewctinlogna 
of  the  principal  fixed  stars,  from  his  own  observations 
made  in  the  years  1787,  1788,  1789,  1790^  This- ca- 
talogue contains  the  right  ascensions  and  declinsAinns 
of  381  principal  stars,  adapted  to  the  beginning  of  tho 
year  iSoo.     Hnmn^e  Math.  Dtci. 

Besides  these  two  methods  of  forming  catmkgttee  of. 
the  stam,  Dr  Herscbel  has  prpposed  a.  new  one,  in 
which  the  compmrntive  brightness  of  the  stars  is  aceni* 
rately  expressed.  It  is  long  since  astronoasesa  were  first 
led  to  arrange  the  stars  in  classes  of  different  inngnif* 
tndes  by  their  various  degrses  of  brillisincy  or  lostm. 
Brightness  and  size  have  at  all  times  been  conssderad  * 
as  synonymous  terms ;  so  that  the  bri^est.  stars  have 
been  referrr d  to  the  class  comprehending  those  of'  th* 
first  magnitude  >  and  as  the  sobsof  i*at  nrders  of  stem 
have  been  supposed  to  decrease  in-  lustne,  ihoir  amgni^ 
tude  has  been  determined  in  the  same  decreasing  pro* 
grtssitn  y  hut  the  what  of  s^mo  fixed  and  satklactory 
standard  of  lustre  has  been  the  sunccn  of  oonsiderahla 
confusion  and  nncertninty  in  settling  the  relative  mag- 
nitude of  the  stars.  A  atsr  marked  i.amk  is  supposed 
to  be  between/  the  'first  and'  ssrond  magnitude  )  but 
l.im»  iatiflantss^.tbat  the  slor  it  aemdy  of  thn  senoM 
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CiitHlA^^te  magnrtuile,  and  that  it  partakes  somewhat  of  the  Instre' 
or  the  of  a  frtar  of  the  first  order.  Such  subdivisions  may  be 
of  some  use  in  ascertaining  stars  of  the  first,  second,  and 
third  classes  ;  bot  the  expressions  5m.  5i6m.  6,§m,  6m» 
roost  be  very  vague  and  indefinite.  Dr  Herschel  ob- 
serves that  be  has  found  them  so  in  fact }  and  he  there* 
fore  considers  this  method  of  pointing  out  the  different 
lustre  of  stars  as  a  reference  to  an- imaginary  sUindard»< 
If  any  dependence  could  be  placed  on  this  method  of» 
magni^Mdes,  'fit  would  follow,  that- no  less  than  il* 
stars  in  the  constellation  of  the  Liony  namely,  j8,ry«r,{, 
A,  if  c,  df  54,  48,  72,  had  all  undergone  a  change  in< 
their  lustre  since  Flamsteed's  tjme :  .For  if  the  kiea  of 
magnitudes  had  been  a  clear  one,  our  author,  who^ 
msrfeed  /9  l.2m.  and  y  2m.  ought  to  be  understood  to 
mean  that  fi  is  larger  than  y ;  but  we  now  find  that 
actuafly  y  is  larger  than  /I.  Every  one  of  the  elcveiv- 
stars  ^ys  Dr  Herschel)  which  I  have  pointed  out 
may  be  reduced  to  the  same  contrfldiction.?' 

The  author  has  pointed  out  the  instanoes  oft  the  in« 
sufficiency  of  this >  method,  and  of  the  uncertain  con* 
elusions  that  are  deduced  from  it,  in  determining  the 
eomparative  brightness  of  stars  found  not  only  in  Mr 
Flamsteed^  tatalogue,  but  ^  also  in  the  catalogues  of 
other  astronomers.  It  is  'sufficiently  apparent  that  the 
present  method  of  expressing  the  brightness  of  the  stars: 
is  very  defective.  Dr  Herschel  therefore  proposes  m 
different  mode,  that  is  more  precise  and  satisfiictory. 
"  '*  I  place  each  star  (says  he,)  instead  of  giving  its 
magnitude,  into  a  short  series,  constructed  upon  the 
order  of  brightness  of  the  nearest  proper  stars.  Fod 
instance,'  to  express  the  lustreof  D^  I  say  CDE.  By 
this  short  notation,  instead  of  referring  the  star  D  to 
an  imaginary  uncertain  standard^  I  refe^Jt  to  a  precise 
and  determined  >  OK isttng  one.  C  is  a  star  that  has  a 
greater  lustre  than  J>,  and^E  is  another  of  less  boright- 
mess  than  D.  Both  C  and  £  are  neighbouring  stars, 
obosen  in  such  a  manner  that  I  may  see  them  at  the 
same  time  with  D,  and  therefore  may  be  able  to.com*' 
pare  them  properly.  The  lustre  of  C  is  in  the  same 
manner  ascertained  by  BCD  ;  that  of  B<  by  ABC ; 
and  also  the  brightnesB  of  £  by  D£F$  and  that  of  F 
byEFG. 

*^  That  this  is  the  most  natural,  as  well  as  the  roost 
effectual  way  to  express  the  brightness  of  a  star,  and 
by.  that  means  to  detect  any  change  that  may  Imppen 
in  its  lustre,  will  appear,  when  we  consider  what  is  re« 
liuisrte  to  ascertain  such  a  change.-  We  can'  certainly 
not. wish  for  a  more  decisive- evidence,  thai  to  be  as* 
sored,  by  actual  inspection,  that  a  certain  star  is  now 
no  longer  more  or  less  bright  than  such  other  stars  to 
which  it  has  been  formerly  compared  ^  provided  we  ard 
at  the  same  time  assured  that  those  other  stars  remain 
still  in  their  former  unaltered  lustre.  But  if  the  star  D 
will  no  longer  stand  in  its  former  order  CDE,  it  must 
h^ve  undergone  a  change ;  and  if  that  order  is  now  to 
be  expressed  by  CED,  the  star  has  lost  some  part  of  its 
lustre ;  if,  on  the  contrary,  it  ought  now  to  be.  der 
noted  by  DCE,  its  brightness  most  have  had  some 
additbn.  Then,  if  we  should  doubt  the  atabilityiiof  'C 
and.  £,  we  have  recourse  to  Ifae  ordevs  BCD  rand:  D£F, 
which  express  their  lustre  ;  or  even  to  ABC  and  EFG^ 
which  continue  the  series  both  ways.  Now  having 
before  us  the  series  BCDEF,  or  If  necessary  even  the 
more  extended  one  ABCDEFG,  it  will  be  impossible 
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to  mistake  a  chaOge  of  brigbtneM  in  D,  wbeii  CTery  catalMnio 
member  of  the  series  is  found  in  its  proper  order  ex-     of  the 
ceptD.*»  surt. 

In  the  author*s  journal  or  cakalogne^  in  whick  the 
order  of  the  lest  re  of  the  stars  is  fixed,  eacfai  alar  bears 
its  own  proper  name  or  number,  e,  g»  *'  the  brightness 
of  the*  star  )  Leonis  may  be  expressed  by  fii  t  JLooois, 
or  better  by  94— -^8-«-i7  Leonir>  these  being  the 
numbers  which  the  three  above  stars  bekr  ia  the  Bri- 
tish catalogue  of  fixed  stars.^' 

:  This  method  of  arrangement  ocodrred  to  Dr  Het- 
schel  so  early  as  the  year  178a  >  bat  he  was  diverted 
from*  the  regular  pUrsofit  of  it  by  Sr  variety -of  other  as* 
trooomibal  engagemeots^  After  many  trials,  ht  fro- 
posed, '  in  the-  Transactions  of  the  -Bpyal  Society  of 
London  for>  179^9  the- plan  which  4ppei|red  to  hijM  the 
moRt  eligible.  It  i«  as  -follows  >^Instead  of  denoting 
particolar  stars  by  letters,- hemakes  use  of  jmmberSy  and 
in  the  ^choice  of  the  stars  whith  are  to  express  the  lustre 
of  any  particular  oney  Jid  dir^ts  bis  first  view  to  )ierfeCt 
equality.  When' two  stars,  seem  to.  be.sinlilar  hoUi  in 
brightness  and  magnitude,  -he-putA  down  their  iHiOitiers 
together,  ^parated  merely  by  a'poiati  ^^36.!a4  Xeonis  ^ 
bot  if  two  *stars,  whioh^rat  first  seemed  alike, /n  their 
lustre,  appeared  00  » lotfger  inspectioo  to  .be  di^Jfereot, 
and  the  preference  should  be  alwaya  decidedly  in  favour 
of  the  same  star,  he  separates  these  sjtars^  by  a  pemma, 
thus,  4 1, 94  Leonis.  'Thi^  order  must  not  be' varied  ^ 
nor  can  thiH*e  such  stars^  as' 20,  '4b)  39;  Librae,  tfdtnit 
of  a  different  arrangement.-  If  the  s^ite.  of  the  bftavens 
should  be  such  as  to  require  a  different  order  in  these 
numbersv'we  may  certainly  infer  tbatja  cbangO  has  ta- 
ken place  in  tji^  lustre  bf  eee  or  mOr^.of  them.  When 
two  stars  differ  ver^  liltle  In'  brightness,  but  sq  that  the 
preference  of*  the  -one  te  the  other  is  ipdispotabk,  the 
nembers  that  express  tliem*afe  jBl^pa^ed  by  f  short  line, 
BB  .~l  7-^70'  LeOni^^  opr68— 17—-70  Lepni,B.' .  >Vben 
teFo  stars  difietf  so  mAch  in  br^htbess,  that  one  or  two 
other  stars  miglit  be  interposed  between  them,  and  still 
leave  sufficient  room -for  distioction,.they  are  distinguish* 
ed  by  a  Hue- and  commia^  thus,  *^,  oriiy  two.  lines,  v^ 
3.2.^  — 41'Lebnisv'  A  greater  difference  than  thi»^s 
denoted  by  a« broken  line,  thus,  -^•— r-^  BooUs;  On 
the  whole,  the  author  observes^  the  *n{iarks  and  distioc* 
tion^  which  be  has  adopted  oannot  possibly  be  mistaken  3 
*'  a  point  denoting^  equality- efllistr()!)i  a/Comma  indica- 
ting the  least  p^rceptil>le  difference  |  a  short  line  to 
mark  a  decided  but  sniallr  sOperiority  ;  'a.line  aad^com- 
ma,  or  double  line,  to  express  aiCoMidef able' 4od  stilk- 
ihg  excess  of  brightness ;.  and  a  hr^ktsn  line  to  luark 
any  other' -superiority  ^hich  is  to<^  IoCike4  upon  as,  of 
no  use  in  estin^ations  that  ate  iutendted  ibr  the  purpose 
of  directing  changes**^  '         '     '      * 

.  The  dimculties  ihat  attend  this  arraOgeniitnt  are  not 
disguised }  but  the  irapoftaocc  and  utility  of  it  more 
tlian  compensate  for^he  lalioufer  which  it  tnost  neeesfr4riiy 
require.  By  amethndiif  thiakiud^  many,  discoveries 
of  changeable  and  periodical' stars  might  probably  have 
beentmadd^  whidi  kave  escaped- the Xnoat  diligent  and 
aciunlte' observers.  -  -We  inigbt*  th^  as.  tbie  fiifijaox  sug- 
f^S|  be  enabled' to  resolve  a  problem  ia  which  we  are 
all  immediately  concerned. 

'*  Who,  for  instance,  would  not  wish  to  know  what 
degree  of  permanency  we  ought  to  ascribe -to  the  lusCte 
of  our  sun  if  Not  only  the  stabilitj  of  our  climates,  but 
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Cktilogie  ^^^  refiy' existence  of  the  whole  animal  and  vegetable 
•r  the  Creation  itfielf,  is  involved  in  the  question.  Where  can 
we  hope  to  receive  information  upon  this  subject  but 
from  astronomical  observations  i  If  it  be  allowed  to  ad- 
mit the  similarity  of  stars  with  our  sun  as  a  point  esta- 
biishedy  how  necessary  wilt  it  be  to  take  notice  of  the 
fate  of  6ur  neighbouring  suns^  in  order  to  guess  at  that 
of  oor  own !  That  star^  which  among  the  multitude  we 
llave  dignified  by  the  name  of  jf/o,  to-morrow  may  slow- 
ly begin  to  undergo  a  gradual  decay  of  brightness,  like 
0'  LeontH,  m  Ceti, «  Draconis,  }  Ursse  majoris,  and  many 
other  diminishing  stars  that  will  be  mentioned  in  my 
Catalognes.  It  may  suddenly  increase,  like  the  won- 
derful star  in  the  back  of  Cassiopeia's  chair,  and  the  no 
less  remarkable  one  in  the  foot  of  Serpentarius;  or  gra- 
dually come  on,  like  fi  Geminorum,  fi  Ceti,  (  Sagitta- 
III,  and  many  other  increasina;  stars,  for  which  I  also 
refer  to  my  catalogues-;  and,  lastly,  it  may  turn  into  a 
periodical  one  of  25  days  duration,  as  Algol  is  one  of 
three  days,  i  Cephei  of  five,  /3  Lyrae  of  six,  «  Anti- 
noi  of  seven  days,  and  as  many  others  as  are  of  various 
periods.'* 

Having  thtts  explained  the  general  principle  on  which 
this  catalogue  is  formed,  as  we  find  it  in  the  author's 
Crst  memoir  on  the  subject,  we  must  refer  the  reader  to 
the  doctor's    own  account  for  its  particular  arrange- 
ment, observing  only  that  the  catalogue  subjoined  com- 
prehends nine  constellations,  which  are  arranged  in  al- 
phabetical order,  with  the  comparative  brightness  of  the 
stars  accurately  stated.     In'  a  subsequent  paper  publish- 
ed in  the  same  volume,  he  has  completely  verified  the 
Utility  pf  his  method  by  experience,  and  shewn  that  there 
U  no  permanent  change  of  lustre  in  the  stars.     In  the 
Aotes  to  his  first  catalogue  he  mentioned  «  Herculis  as 
a  pericdical  s\ar.     By  a  series  of  obseVvations  on  this 
star,  compared  with  »  Ophiuchi,  which  was  most  con- 
veniently situated  for  his  purpose,  he  has  been  able  not 
6o1y  to  confirm  this  opinion,  but  to  ascertain  its  period. 
His  observations  are  arranged  in  a  table,  by  means  of 
which  he  determines  that  this  star  had  gone  through 
four  successive  changes  in  an  interval  of  241  days;  and 
therefore  the  duration  of  its  period  must  be  about  60 
days  and  a  quarter.     This  fact  concurs  with  other  cir- 
oomstances  in  evincing  the  rotatory  motion  of  the  stars 
00  their  axes.     **  Dark  spots,  or  large  portions  of  tbe 
surface  less  luminous  than  the  rest,  turned  alternately 
in  certain  directions,  either  towards  or  from  us,  will  ac- 
count for  the  phenomena  of  periodical  changes  in  the 
lustre  of  the  stars,  so  satisfactorily,  that  we  certainly 
ifeed  not  look  out  for  any  other  cause."     If  it  be  al- 
leged that  the  periods  in  the  change  of  lustre  of  some 
stars,  SDch  as  Algol,  fi  Lyrac,  i  Cephei,  and  «  Antinoi, 
are  short,  being  only  3,  5,  6,  and  7  days  respectively ; 
while  those  of  #  Ceti,    and  of  the  changeable  star  in 
Hydra,  and  that  in  the  neck  of  the  Swan,  are  long, 
amounting  to  331,  394,  and  497  days;  and  that  we 
cannot  ascribe  phenomena  so  dififerent  in  their  duration 
to  the  same  cause— it  may  be  answered  to  this  objec- 
tion, that  tbe  Ibrce  of  it  is  founded  on  our  limited  ac- 
qtmintance  whh  the  state  of  the  heavens.     To  the  seven 
stars,   the  periodical   changes    of   which  were  befi)re 
known,  we  may  now  add  m  Herculis,  which  performs 
a  rcvolotiofi-of  Its  changes  in  6d  days.  * 

••  The  step  from  the  rotation  of  «  Herculis  to  that  of 
•  Ceti  is  far  less  coilsiderable  than  that  from  the  period 
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of  Algol  to  the  rotation  of  «  Herculis ;  and  thus  a  link  Catalogae 
in  tbe  chain  is  now  supplied,  which  removes  the  objec-      of  the 
tion  that  arose  from  the  vacancy.'*     The  rotation  of  ■  ^'J*^ 
the  fifth  satellite  of  ^aturn  is  proved  by  the  change  pb-    caumM. 
servable  in  its  light ;  and  *'  this  variation  of^light,  ow-  <      \      J 
ing  to  the  alternate  exposition  of  a  more  or  less  bright 
hemrsphere  of  tliis  periodical  satellite,  plainly  indicate5, 
that  the  similar  phenomenon  of  a  changeable  star  arises 
from  the  various  lustre  of  the  different  parts  of  its  sur- 
face, successively  turned  to  us  by  its  rotatory  motion^^' 

Besides,  we  perceive  a  greater  similarity  between  the 
sun  and  the  stars,  by  means  of  the  spoUi  that  must  be 
admitted  to  ^ist  on  their  surfaces,  as  well  as  on  t}iat 
of  the  sun. 

Dr  Herschel  farther  observes,  that  the  stars,  besides 
a  rotatory  motion  on  their  axes,  may  have  other  move- 
ments ;  **  such  as  nutations  or  changes  in  the  inclina- 
tion of  their  axes ;  which,  added  to  bodies  much  flat- 
tened by  quick  rotatory  motions,  or  surrounded  by 
rings  like  Saturn,  will  easily  account  for  many  new 
phenomena  that  then  offer  themselves  to  our  extended 
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CATALONIA,  a  province  of  Spain,  bounded  on 
the  north  by  the  Pyrencan  mountains,  which  divide  it 
from  France ;   by  tbe  kingdom  of  Arragon  and  Va- 
lencia on  the  west ;  and  by  the  Mediterranean  sea  on 
the  south  and  east     It  is  155  miles  in  length,  and  100 
in  breadth.   It  is  watered  by  a  great  number  of  rivers ; 
the  principal  of  which  are  tbe  Lobregat,  the  Ter,  and 
the  Segra.     The  air  is   temperate   and  healthy ;   but 
the  land  is  mountainous,  except  in  a  few  places.     It 
produces,  however,  corn,  wine,  oil,  pulse,   flax,   and 
hemp,  sufficient  for  the  inhabitants.     The  mountains 
are  covered  with  large  forests  of  tall  trees,  such  as  the 
oak,  the  ever-green  oak,  the  beech,  the  pine,   tlie  fir, 
the  chesnnt,  and  many  others ;  with  cprk  trees,  shrubs, 
and  medicinal  plants.     There  are  several' quarries  of    , 
marble  of  all  colours,  crystal,  alabaster,  amethysts,  and 
lapis  laaiuli.     Gold   dust   has  been  found   among  the 
sands  of  one  or  two  of  tbe  nveis  ;  and  there  are  mines 
of  tin,  iron,  lead,  alum,  vitriol,  and  salt.     They  like- 
wise fish  for  coral  on  the  eastern  coast.     The  inhabi- 
tants are  hardy,  courageous,  active,  vigorous,  and  good 
soldiers.     Catalonia  is  the  most  industrious  province  in 
Spain.     It  has  considerable  manufactures  of  cottons, 
woollens,  and  silk,  and  carries  on  an  extensive  commerce. 
The  population  of  the  whole  province  in    1788  was 
814,000,  of  whom  12,400  were  ecclesiastics,  secular 
or  regular.     In  the  agriculture  of  the  country,  irriga- 
tion is  practised   to  a  great  extent.     There  are  in  tbe 
province,  one  university,  (^ne  archbishopric,  one  grand 
priory,  seven  bishoprics,  sixteen  commanderies  of  tbe 
order  of  Malta,  and  about  300  religious  establishments. 
The  principal  towns  are  Barcelona  the  capital,  Tarra- 
gona, Tortosa,  Lerida,  Solsonia,  Cardona  Vich,  Giro- 
na.  Sen  d'Urgel,  Pui  Cerda,  and  Cervera.     Catalonia 
was   the   last   province  in  Spain    which  submitted  to 
Philip  in 'the  $>uccess!on  war. 

CATAMENIA,   in  Medictne.     See  MENSts. 

CATAMITE,  a  boy  kept  for  sodomitical  practices. 

CATANA,  or  Catina,  in  Ancient  Geography^  a  town 
of  Sicily,  situated  opposite  to  i^tna,  to  the  sonlh-eabl  ^ 
one  of  the  five  Roman  colonifs :  anciently  built  by  U^e 
people  of  Naxus  seven  years  after  tbe  building  of  Ss- 
racuse,  728  years  before  Christ.     It  was  the  count  rv 
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of  Charoo^f s  the  fsroous  lawgiver.     The  to^rp  u  >tiU 
call^j  Catanea.     See  Catanea. 

CATANANCHE,  Candia  lions-foot.    See  Bo- 
tany Index. 

CATANEA,  or  Catania,  a  city  of  Sicily,  seated 
on  a  gulf  of  the  same  name,  near  the  foot  of  Mount 
^tna,  or  Qibel.  It  ^as  founded,  by  tbe  Cha|cidian9 
soon  after  t(ie  settlement  of  Syracuse,  and  epjoyed 
great  tranquillity  till  fiiero  I.  expelled  the  whole  body 
of  citizens  \  and  af\er  replenishing  the  town  with  a  new 
stock  of  inhabitants,  gave  it  the  name  of  JEtna :  im- 
m^ediately  ^fter  his  d^ecease,  it  regained  its  ancient 
name,  and  its  citizens  returned  to  their  abodes.  Ca- 
tania fell  into  the  hands  of  the  Romans,  among  their 
ear]ie8,t  acquisitions  in  Sicily,  and  becan^e  tbe  residence 
of  a  praetor.  To  make  it  worthy  of  such  an  honouri 
it  was  adorned  with  sumptuous  buildings  of  i^ll  kinds, 
and  every  convenience  was  procured  to  supply  the  na- 
tural and  artificial  wants  of  life.  It  was  destrvy^d  by 
Pompey's  son,  but  restored  with  superior  o^agniticence 
by  Augustus.  The  reign  of  Pecius  is  (amous  in  the 
history  of  this  city,  for  the  martyrdom  of  its  patroness 
St  Agatha.  On  every  emert^ency  her  iiHercessipn,  is 
implored,  ^t  is  piously  believed  to  have  preserved 
Catapea  from  being  overwhelmed  by  torrentb  of  lava, 
or  shaken  to  pieces  by  earthquakes ;  yet  its  ancient 
edifices  are  covered  by  repeated  streams  of  volcanic 
matter  \  and  almost  every  house,  even  her  own  church, 
has  been,  thrown  to  the  frround.  In  the  reign  of  Wil- 
liam the  Good,  20,000  Catanians,  with  tftt'ir  pastor  at 
their  head,  were  destroyed  before  the  sacred  veil  could 
be  properly  placed  to  chfck  the  flames.  In  the  last 
century'  the  eruptions  and  earthquak^es  raged  with  re- 
doubled violence,  and  Catania  was  twice  demolished 
See  ^TNA. 

The  present  prince  of  Biscari  has  been  at  infinite 
pains,  and  spent  a  large  sum  of  money,  in  working 
down  to  the  ancient  town,  which,  on  account  of  the  nu-' 
meroos  torrents  of  lava  that  have  flawed  out  of  Mount, 
^tna  for  these  last  thousand  years,  is  now  to  be  sought 
for  in  dark  caverns  many  feet  below  the  present  sur- 
face of  the  earth.  Mr  Swinburne  informs  us  that  he 
descended  into  baths,  sepulchres,  an  amphitheatre,  apd 
a  theatre,  all  very  much  injured  by  the  various  cata- 
strophes that  have  befallen  them.  They  were  erected 
upon  old  beds  of  lava,  and  even  built  with  square 
pieces  of  the  same  substance,  which  in  no  instance  ap- 
pears to  have  been  fused  by  the  contact  of  new  lavas : 
The  sciarra,  or  stones  of  cold  lava,  have  constantly 
proved  as  strong  a  barrier  against  the  flowing  torrent 
of  fire  as  any  other  stone  could  have  been,  though 
sonie  authors  were  of  opinion  that  the  hot  matter  would 
melt  the  old  mass  and  incorporate  with  it* 

This  city  has  been  frequently  defended  from  th^ 
horning  streams  by  tbe  solid  mass  of  its  own  ramparts, 
and  by  the  air  conipressed  between  them  and  the  lava  ; 
as  appears  by  the  torrent  having  stopt  within  si  small 
distance  ot  the  walls,  and  taken  another  direction. 
But  when  the  walls  were  broken  or  low,  the  lav/i  col- 
lected itself  till  it  rose  to  a  great  ^  height,  and  then 
poured  over  in  a  curve.  A  similar  instance  is  seen  at 
the  Torre  del  Greco  near  Naples,  where  the  strea^n  of 
liquid  fire  from  Vesuvius  divided  itself  into  two  branches^ 
and  left  a  church  optouched  in  the  middle.  There  is. 
a  i^el|  at  the  foot,  of  the  ol^  ifftU*  of  Ca^aiMf^  ivbffA. 


t|i^  lava^  after  ranning  along  th«  pfU1l{l^t|  and  theq    Catavea 
falling  forwards^  has  praduced  a.  v^  ogiiuplete  lofty         B 
frch  ovi-r  the  spring.  CatapW«« 

The  church  here  if  %  noble  fabrip.  X{  Is  accounted  '  ^ 
th?  largest  in  Sicily,  though  neither  %  porch  nor  W»JW- 
la  ha^s  beep  erected,  froi?  a^  dP.ubt  of  the  solidity  of  tbo 
foup€[Rtion8,  which  are  no  other  than  th«  bed  of  ^^^^ 
that  ran  out  of  ^tna  in  1669,  aj\d  ia  supp^osed  tgi  hie 
full  of  cavities.  Tbe  org^n  is  mqch  efUe^med  bj  900^ 
noisseurs  in  musical  instri^mepts, 

Catania,  according  to  Mr  SwinborfheV  %CQOont,  if 
reviving  with  great  splendour.  *'  It  kaa  already  (he 
says)  much  more  the  features  of  a  tnetro|olis  and  vqja( 
residence  than  Palermo :  the  principal  Ktreets  are  wid^^ 
straight,  and  well  paved  with  l^va,  Ao  obelisk  of  wi 
granite,  placed  on  the  b^ck  ot  an  antiquje  elephant  oC 
touclyitone,  stai^ds  ii\  tl>e  centre  of  the  great  square,^ 
which  is  formed  by  the  townball*  seinioaxy,  and  catba* 
dral.  The  cathedral  erected  by  the  abbot  Angarioa 
in  t(^e  year  X094,  ''«*  endowed  by  Evl  R^r  wUb 
the  territories  of  Catan.iq^  and.  ^Ina«  for  the  •mtH  «&« 
knowledgment  of  a  glass  of  wine  and  a  loaf  of  bnia4 
ofiV ced  once  a-year.  It  b«k9  suifei^d  so.  nuich  b^r  easCh- 
qjuak(^s,  thi^t  little  of  the  prigina)  structure  reoaioa, 
and  the  modern  parts  have  hardly  any  thing  e^ictiyl 
their  materials  to  recon>niend  them.  Tbe  other  rel^ 
gious  edifices  of  the  city  are  profusely  omajiienied,  bi^^ 
in  a  bad  taste.  The  spirit  of  building  seems  to  hiMr« 
seized  upon  the  people^  ajid  the  prini^e  of  Biscari^s  ex* 
ample  adds  fresh  vigour.  'It  were  natural  to  auppot^ 
men  would  be  backward  in  erecting  new  babilatjioney 
especially  with  any  degree  of  luxury*  on  ground  so  of«« 
ten  shaken  to  its  centre,  a^iid  so  often  buried  under  th^ 
ashea  of  a  volcanp  *,  but  such  is  their  attachment  Uk 
their  native  soil^and  their  contempt  of  dangers  tbey  ar« 
habituated  to,  that  they  rebuild  their  houses  00  tJiQ 
warm,  cinders  of  Vesuvius,  the  qpsiking.  plains  of  Gala* 
bria,^  and  the  black  mountains  of  Sciarra  at  Catania.: 
it  is,  however,  suprising  to  see  such  embellishments  \^m 
vished  in  so  dangerous  a  situation.  There  ii  a  great 
deal  of  activity  m  the  disposition  of  this  people:  tbey 
know  by  tradition  that  their  ancestors  carried  00  a 
flourishing  commerce ;  and  that  before  the  fiery  riven 
filled  it  up,  they  had  a  spacious  convenient  harbour 
where  they  now  have  scarce  a  creek  for  a  feiuocai.: 
they  therefore  wish  to  restore  those  advantages  to  €af» 
tenia,  and  have  often  applied  to  government  for  assia- 
tance  towards  forming  a  mole  and  port,  an  undertaking 
their  strength  alone  is  unequal  to  }  but  whether  the  re*. 
fosal  originates  in  the  deficiencies. of  the  public  treaanry 
or  the  jealousy  of  the  other  cities,  all  the  prejeota  have 
ended  in  fruitless  applications.  The  number  of  inha- 
bitants dwelling  in  Catania  has  been  estimated  at 
50,000 :  A  considerable  portion  of  this  number  ap|ier- 
tains  to  the  university,  the  only  one  in  tbe  island* .  and. 
the  nursc^ry  of  all  the  lawyers.^  £•  I^ong.  is*  X9» 
N.  Lat.  37- 3P. 

CATANZARO,  a  city  in  the  kingdoA  of  Naples 
the  capital  of  Calabria  Ulterior,  with  a  bishep^a  see* 
It  is  the  usual  residence  of  the  governor  of  the  pre*. 
vince,  and  i^  seated  en  a  mQantaiD,  i«  £•  Loi^.  i8* 
20.  N.  Lat.  38.  58. 

CATAFHONICS^  tbe  science  which  conuders  tbe 
l^roperties  of  reflected  sonndt.    See  Acoustics. 
CATAPUQIUi.ui  Mtdicme.  the  same  as  Coma. 

CATAriiRACrA» 
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eauplmc-  tATAPHRACTA,  (froiti  ««1*,  and  Ti'^nt,  Ifirtify 
In  or  atfn)^  in  the  ancient  military  art,  a  piece  of  heavy 
I  defensive  armour,  formr'd  of  cloth  or  leather,  fortified 
^*«5  ^'^^^  ^'***°  scales  or  links,  wherewith  sometimes  only 
the  breast,  sometimes  the  whole  body,  and  sometimes 
the  horse  too,  ^as  covered.  It  was  in  use  am<^ng 
the  Sarmatians,  Persians,  and  other  barbarians.  The 
Romans  abo  adopted  it  early  for  their  foot  \  and, 
according  to  Vegetios,  kept  to  it  till  the  time  of  Gra- 
tiao,  when  the  military  discipline  growing  remiss,  and 
field  exercises  and  labour  discontinued,  the  Homan  foot 
tbooght  the  cataphracta  as  well  as  the  helmet  too  great 
a  load  to  bear,  and  therefore  threw  both  by,  choosing 
rather  to  march  against  the  enemy  bare-breasted  j  by 
which,  in  the  i^ar  with  the  Goths,  multitudes  were 
destroyed. 

Cataphractjb  .Naves^  ships  armed  and  covered  in 
fight,  so  that  they  could  not  be  easily  daniaged  by  the 
^nemy.  They  were  covered  over  with  boards  or  planks, 
iMi  which  the  soldiers  were  placed  to  deft^nd  them  ^  the 
rowers  sitting  underneath,  thus  screened  from  the 
enemy's  weapons. 

CATAPHRACTUS,  denotes  a  thing  defended  or 
covered  on  all  sides  with  armoui*. 

Cataphractus,  or  Cataphracfdnus,  more  particu- 
larly denotes  a  horseman,  or  even  horse,  armed  with  a 
<£ataphracta.  The  cataphracti  equites  were  a  sort  of 
cuirassiers,  iiot  only  fortified  with  armour  themselves, 
bot  having  their  horses  guarded  with  solid  plates  of 
brass  or  other  metals,  usually  lined  with  skins,  and 
wrtoght  into  plumes  or  other  forms.  Their  pse  was 
to  bear  down  all  before  them,  to  break  in  upon  the 
enemy's  ranks,  and  spread  terror  and  havock  wherever 
they  came,  as  being  themselves  invulnerable  and  secure 
from  danger.  But  their  disadvantage  was  their  un- 
wieldiness,  by  which,  if  once  unhorsed,  or  on  tile 
ground,  they  were  unable  to  rise,  and  thus  fell  a  prey 
to  the  enemy. 

CATAPHRYGIANS,  a  sect  iii  the  second  century, 
80  called  as  being  of  the  country  of  Phrygia.  They 
were  orthodox  in  evcfry  thing,  setting  aside  this,  that 
they  took  Montanutf  for  a  prophet,  and  Friscilla  and 
Maximilla  for  true  prophetesses,  to  be  consulted  in  every 
thing  relating  to  religion  j  as  supposing  the  Holy  Spirit 
had  abandoned  the  church.     See  Moktakist. 

CATAPLASMA,  a  poultice  ;  from  iu»I«irA«r0-i»,  tl- 
Hno^  to  spread  like  a  plaster.  Cataplasms  take  their 
name  sometimes  from  the  part  to  which  they  are  ap- 
plied, or  effects  they  produce;  so  are  called  afiacol- 
kma^frontale^  eptcarpivm^  epispasticum^  vesicatonufn  ; 
and  when  mustard  is  an  ingredient,  they  are  called 
sinapisms. 

These  kinds  of  applications  are  softer  and  more  easy 
than  plasters  or  ointments.  They  are  formed  of  some 
vegetable  substances,  and  applied  of  such  a  consistence 
an  neither  to  adhere  nor  run  \  they  are  also  more  useful 
when  the  intention  is  effected  by  the  perpetuity  of  the 
beat  or  <;o1d  which  they  contain,  for  they  retain  them 
longer  than  any  other  kind  of  composition. 

When  designed  to  relax ,  or  to  promote  suppura- 
tion, they  should  be  applied  warm.  Their  warmth, 
moistare,  and  the  obstruction  .they  give  to  perspira- 
tion, is  the  method  of  their  answering  that  end*  The 
proper  heat,  when  applied  warm,  is  no  more  than  to- 
promota  a  kindly  pleasant  sensation  j  for  great  heat 
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prevents  the  design  for  which  they  are  used.     They  CatuptMi- 
should  he  renewed  as  often  as  they  cool.     For  relaxing       mu, 
and  suppurating,  none  excel  the  white  bread  poultice,  Catapuiu. 
made  with  the  crumb  of  an  old  loaf,  a  sufficient  quan- 
tity of  milk  to  boil  the  bread  in  until  it  is  soft,  and 
a  little  oil  \  which  last  ingredient,  besides  preventing 
the  poultice  from  drying   and   sticking   to  the   skin, 
also  retains  the  heat  longer  than  the  bread  and  milk 
alone  would  do.      To  preserve   the  heat  longer,  the 
poultice,  when  applied,  may  be  covered  with  a  strong 
ox^s  bladder. 

When  designed  to  repei^  they  should  be  applied  cold, 
and  ought  to  be  renewed  as  oft  as  they  become  warm. 
A  proper  composition  for  this  end  is  a  mixture  of  oat- 
meal and  vinegar. 

CATAPULTA,  in  antiquity,  a  military  engine 
contrived  for  the  throwing  of  arrows,  darts,  and  stones 
upon  the  enemy.-^ome  of  these  engines  were  of  such 
force  that  they  would  throw  stones  of  an  hundred 
weight.  Josephus  takes  notice  of  the  surprising  effects 
of  these  engines,  and  says,  that  the  stones  thrown  out 
of  them  beat  down  the  battlements,  knocked  off  the 
angles  of  the  towers,  and  would  level  a  whole  file  of 
men  from  one  end  to^the  other,  was  the  phalanx  ever 
so  deep.     This  was  called  the 

Battering  Catapulta,  and  is  represented  on  Plate 
CXXXV.  This  catapulta  is  supposed  to  carry  a 
stone,  &c.  of  an  hundred  weight ;  and  therefore  a 
description  of  it  will  be  sufficient  to  explain  the 
doctrine  of  all  the  restj  for  such  as  threw  stones  of 
500  and  upwards,  were  constructed' on  the  same  prin- 
ciples. 

The  base  is  composed  of  two  large  beams  2,  3.  The 
length  of  these  beams  is  fifteen  diameters  of  the  bore 
of  the  capitals  9.  At  the  two  extremities  of  each 
beam,  two  double  mortises  are  cut  to  receive  the  eight 
tenons  of  two  cross  beams,  each  of  them  four  of  the 
diameters  in  length.  In  the  centre  of  each  of  the 
beams  of  the  base,  and  near  two-thirds  of  their  length, 
a  hole,  perfectly  round,  and  16  inches  in  diameter, 
should  be  bored  }  these  holes  must  be  exactly  opposite 
to  each  other,  and  should  increase  gradually  to  the  in- 
side of  the  beams,  so  that  each  of  them,  being  16 
inches  on  the  outside  towards  the  capitals  9,  shonld  be 
l*j\  at  the  opening  on  the  inside,  and  the  edges  care- 
fully rounded  off.  The  capitals  9  are,  in  a  manner, 
the  soul  of  the  machine,  and  serve  to  twist  and  strain 
the  cordage,  which  forms  its  principle  or  power  of  mo- 
tion. 

The  capitals  are  either  of  cast  brass  or  iron  \  each 
consisting  of  a  wheel  with  teeth,  C  10,  of  2^  inches 
thick.  The  hollow  or  bone  of  these  wheels  should  be 
1I7  inches  in  diameter,  perfectly  round,  and  the  edges 
smoothed  down.  As  the  friction  would  be  too  great 
if  the  capitals  rubbed  against  the  beams  by  the  extreme 
straining  of  the  cordage,  which  draws  them  towards 
these  beams,  that  inconvenience  is  remedied  by  the 
means  of  eight  friction  wheels,  or  cylinders  of  brass, 
about  the  13th  of  an  inch  in  diameter,  and  an  inch  and 
one  sixth  in  length,  placed  circularly,  and  turning  upon 
axes,  as  represented  at  D  13,  B  I2.  One  of  these 
friction  wheels  at  large,  with  its  screw,  by  which  it  is 
fastened  into  the  beam,  is  represented  at  A. 

Upon  this  number  of  cylindrical  wheels  the  capitals 
9  must  he  placed  in  the  beams  2,  3,  so  that  the  cyliiH 
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CatApKlta.  den  io  not  extend  to  the  teeth  of  the  wheels,  which 
most  receive  a  strong  pinion  14.  By  means  of  this 
pinion  the  wheel  of  the  capital  is  made  to  turn  for 
straining  the  cdrdage  with  the  key  15.  The  capital 
wh«el  has  a  strong  catch  16,*  and  another  of  the  same 
kind  >nay  be  added,  to  prevent  any  thing  from  giving 
wav  tlirougfa  the  extreme'  and  violent  force  of  the 
strained  cordagf. 

The  capital  piece  of  the  machine  is  a  nut  or  cross 
pin  of  iron,  17,  seen  at  C,  and  hammered  cold  into 
its  form.  It  divides  the  bore  of  the  capitals  exactly  in 
two  equal  parts,  and  fixed  in  grooves  about  an  inch 


deep.  This  piece,  or  nut,  ought  to  be  about  two 
inches  and  one-third  thick  at  the  top  18,  as  represented 
in  the  section  at  B  ;  and  rounded  off  and  polished  as 
much  as  possible,  that  the  cords  foUfed  over  it  may 
not.  be  hurt  or  cut  by  the  roughness  or  edges  of  the 
iron.  Its  height  ought  to  be  eight  inches,  decreasing 
gradually  in  thickness  to  the  bottom,  where  it  ought  to 
be  only  one  inch.  It  mast  be  very  exactly  inserted  in 
the  capitals. 

Afler  placing  the  two  capitals  in  the  holes  of  the 
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put.     The  cord  ap  ia  then  reeved  through  the  pulley,  CaUpalta 

and  fastened  to  the  roll  30.     The  cock  or  trigger  31,         (j 

which    serves  as  a  stay,    is  then  brought  to  it,   and  ^i^^^i^c**** 

made  fast  by  its  hook  to  the  extremity  of  the  hand 

27,  in  which  the   body  iti  be   discharged   is   placed. 

The  pulley  at  the  neck  of  the  arm  is  then  unhooked  j 

and  when  the  (rigger  is  to  let  it  off,  a  stroke  must  be 

given  upon  it  with  an  iron  bar  or  crow  of  about  hb 

inch  in  diailieter }  on  which  the  arm  flies  up  with  a 

force  almost  equal  to  that  of  a  modem  mortar.     The 

cushion  or  stomacher  23,  placed  exactly  in  the  middle 

of  the  cross-beam  24,  should  be  cavered  with  tanned 

ox-hide,  and  stuffed  ^ith  hair,  the  arm  striking  against 

it  with  inconceivable  force.     It  is  to  be  observed,  that 

the  tree  or  arm  22  describes  an  angle  of  90  degrees, 

beginning  at  the  cock,  and  ending  at  the  stomacher  or 

cushion. 

CjTAPULTAjbr  Arr<nv$i  Spears^  or  Darts,  Some  of 
the  spears,  &c.  thrown  by  these  engines,  are  said  to 
have  been  x8  feet  long,  and  to  liave  been  thrown  with 
such  velocity  as  to  take  fire  in  their  course. 

ABCD  is  the  frame  that  holds  the  darts  or  arrows,  llg,  9. 


two  beams  in  a  right  line  with  each  other,  and  fixing  '  which  may  be  of  different  numbers,  and  placed  in  dif- 


the  two  cross  diametrical  nuts  or  pieces  over  which 
the  cordage  is  to  wind,  one  end  of  the  cord  is  reeved 
throogh  a  hole  in  one  of  the  capitals  in  the  base,  and 
made  fast  to  a  nail  withinside'  of  the  beam.  The 
other  side  of  the  cord  is  then  carried  through  the  hole 
in  the  opposite  beam  and  capital,  and  so  wound  over 
the  cross  pieces  of  iron  in  the  centre  of  the  two  capi- 
tals, fill  they  are  full,  the  tordage  forming  a  large 
skain.  Tlie  tension  or  straining  of  the  cordage  ought 
to  be  exactly  equal,  ^hat  is,  the  several  foldings  bf  the 
cord  over  the  capital  pieces  should  he  equally  strainedi 
and  so  near  each  other  as  nbt  to  leave  the  least  space 
between  them.  As  soon  as  the  first  folding  or  skain  of 
cord  has  filled  up  one  whole  space  or  breadth  of  the 
capital  pieces,  another  must  be  carried  over  it  j  and  so 
on,  alwaysequally  straining  the  end  till  no  more  will 
pass  through  the  capitals,  and  the  skain  of  cordage 
entirely  fills  them,  observing  to  rub  it  from  time  to 
tinae  with  )Boap. 

At  three  or  four  inches  behind  the  cordage,  thus 
wound  over  the  capital  pieces,  two  very  strong  upriglit 
beams  2t  are  raised  ;  these  are  posts  of  oak  14  inches 
thick,  crossed  over  at  top  by  another  of  the  same  soli- 
dity. The  height  of  the  upright  beams  is  7  J  diameters  \ 
each  supported  behind  with  very  strong  props  25,  fixed 
at  bottom  in  the  extremities  of  the  base  2,  3.  The  cross 
beam  24  is  supported  id  the  same  manner  by  a  prop  in 
the  centre. 

The  tree,  arm,  or  stylus  22,  should  be  of  sound  ash. 
Its  length  Is  from  15  to  16  diameters  of  the  bore  of 
the  capitals.  The  end  at  the  bottom,  or  that  fixed 
in  the  middle  of  the  skain,  is  lo  inches  thick,  and  14 
broad.  To  strengthein  the  arm  or  tree,  it  should  be 
wrapped  round  with  a  cloth  dipped  in  strong  glue  like 
the  tree  of  a  saddle,  and  bound  very  hard  with  waxed 
thread  of  the  sixth  of  an  inch  in  diameter,  from  the 
large  end  at  bottom,  almost  ta  the  top,  as  represented 
in  the  figure. 

At  the  top  of  the  arm,  just  under  the  iron  hiind  or' 
receiver  27,  a  strong  cord  is  fastened,  with'  two  loops 
twisted  one  within  another,  for  the  greater  strength. 
Into  these  two-  Kx^  th,e  book  of  a  brass  pulley  28.  is 


ferent  directions.  £F  is  a  large  and  strong  iron  spring, 
which  is  bent  by  a  rope  that  goes  over  three  pulleys, 
I,  K,  L,  and  is  drawn  by  one  or  several  men  }  this 
rope  may  be  fastened  to  a  pin  at  M.  The  rope,  there* 
fore,  being  set  at  liberty,  the  spring  must  strike  the 
darts  with  great  violence,  and  send  them,  with  surpri- 
sing velocity,  to  a  great  distance.  This  instrument 
differs  in  some  particulars  from  the  description  we  have 
of  that  of  the  ancients }  principally  in  the  throwing  of" 
several  darts  at  the  same  time,  one  only  being  throwa 
by  theirs. 

CATARACT,  in  Hydrography ^  a  precipice  in  the 
channel  of  a  river,  caused  by  rocks,  or  other  obstacles, 
stopping  the  course  of  the  stream,  from  whence,  the 
water  falls  with  greater  noise  and  impetuosity.  The 
word  comes  from  xMmt^^rvw,  **  I  tumble  down  with 
violence  '^^  compounded  of  ««r«,  ^  down,''  and  (im9m^ 
de/iciOf  **  I  throw  down."-— Such  are  the  cataracts  of 
the  Nile,  the  Danube,  Rhine,  &c.  In  that  of  Nia- 
gara, the  perpendicular  fall  of  the  water  is  137  feet; 
and  in  that  of  Pistil  Rhaiadr,  in  North  Wales,  the  fall 
of  water  Is  near  240  feet  from  the  mountain  to  the 
lower  pool. 

Strabo  calls  that  a  cataract  which  we  call  a  cascade  : 
and  what  we  call  a  cataract^  the  ancients  usually  called 
a  catadupa,  Hermioius  has  an  express  dissertation, 
**  De  admirandis  raundi  Cataractis  supra  et  subterra« 
neis  *,"  \vhere  he  uses  the  word  in  a  new  sense ;  sig- 
nifying by  cataract,  any  violent  motion  of  the  ele- 
ments. 

Cataract,  in  Medtcwe  and  Surgary^  a  disorder  of 
the  humours  of  the  eye,  by  which  the  pnpilla,  that 
ought  to  appear  transparent  and  black,  Icoks  opaque^ 
blue,  gray,  brown,  &c.  by  which  vision  is  variously 
impeded,  or  totally  destroyed.     See  Surgery. 

CATARA,  a  town  of  JDalmatia,  and  capital  of  the 
territory  of  the  same  nanie^  with  a  strong  castle,  and 
a  bishop's,  see.  It  is  subject  to  Venice,  and  is  seated 
dn  a  golf  of  the  same  name.  £•  Long.  19. 19.  N*  Lat. 
42.  25. 

CATARACTES,  the  trivial  name  of  a  species  of 

IiARU5.    See  Ornithology  Index. 

CATARRH^ 
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CATARRH,  in  Medtcwe^  a  diatlllation  or  defiuxion 
from  the  head  opon  the  mouth  and  aspera  arteria, 
and  through  them  upon  the  lungs.  See  Medicine 
Index, 

CATASTASIS,  10  Poetry,  the  third  part  of  the 
ancient  drama}  being  that  wherein  the  intrigue,  or 
action^  set  forth  in  the  epitasis,  is  supported,  carried 
on,  and  heightened,  till  it  be  ripe  for  the  unravelling  in 
the  catastrophe.  Scaliger  defines  it,  the  full  growth  of 
the  fahle,  while  things  are  at  a  stand  la  that  confusion 
to  which  the  poet  has  brought  them. 

CATASTROPHE,  in  Dramatic  Poetry,  the  fourth 
and  last  part  in  the  ancient  drama  ^  or  that  immediate-' 
)t  succeeding  the  catastasis :  or,  according  to  others, 


the  third  only  \  the  whole  drama  being  divided  into 
protasis,  epitasisj  and  catastrophe ;  or  in  the  terms  of 
Aristotle,  prologue,  epilogue,  and  ezode. 

The  catastrophe  clears  up  every  thing,  and  is  nothing 
else  but  the  discovery  or  winding  up  of  the  plot*  It 
has  its  peculiar  place  :  for  it  onght  entirely  to  be  con- 
tained, not  only  in  the  last  act,  but  in  the  very  conclu- 
fion  of  it:  and,  when  the  plot  is  finished,  the  play 
should  be  so  also.  The  catastrophe  ought  to  turn  upon 
a  single  point,  or  start  op  on  a  sudden. 

The  great  art  in  the  catastrophe  is,  that  the  clearing 
up  of  all  difficulties  way  appear  wonderful,  and  yet 
easy,  simple,  and  natural. 

It  is  a  very  preposterous  artifice  in  some  writers  to 
•how  the  catastrophe  in  the  very  title  of  the  play.  Mr 
Dryden  thinks  that  a  catastrophe  resulting  from  a  mere 
change  in  the  sentiments  and  resolutions  of  a  person, 
without  any  other  macliinery,  may  be  so  managed  as  to 
be  exceedingly  beautiful. 

It  is  a  dispute  among  the  critics,  whether  the  cata- 
strophe should  always  fall  out  favourably  on  the  side  of 
virtue  or  not.  The  reasons  on  the  negative  side  seem 
the  strongest.  Aristotle  prefers  a  shocking  catastrophe 
to  a  happy  one.— The  catastrophe  is  either  simple  or 
complex.  The  first  is  that  in  which  there  is  no  change 
in  the  state  of  the  principal  persons,  nor  any  discovery 
or  unravelling,  the  plot  being  only  a  mere  passage  out 
of  agitation  into  quiet  repase.  In  the  second,  the  prin- 
cipal persons  undergo  a  change  of  fortune,  in  the  man- 
ner already  defined. 

CATCH,  in  the  musical  sense  of  the  word,  a  fugue 
in  unison,  wherein,  to  humour  some  conceit  in  the 
words,  the  melody  is  broken,  and  the  sense  interrupted 
in  one  part,  and  caught  again  or  supported  by  another  ^ 
as  in  the  catch  in  Shakespeare^s  play  of  the  Twelfth 
Night,  where  there  is  a  catch  sung  by  three  persons,  in 
which  the  humour  is,  that  each  who  sings,  calls  and 
is  called  knave  in  turn :  Or,  as  defined  by  Mr  Jack- 
son, **  a  catch  is  a  piece  for  three  or  more  voices, 
one  of  which  leads,  and  the  others  follow  in  the  same 
notes.  It  most  be  so  contrived,  that  rests  (which 
are  made  for  the  purpose)  in  the  music  of  one  line 
be  filled  up  with  a  word  or  two  from  another  line  ^ 
these  form  a  cross  purpose,  or  catch,  from  whence  the 
name.** 

CATCff'Fhf.    See  Lychnis,  Botant  Index. 

CxTCH-Poie,  (quasi  one  that  catches  by  the  poIe\  a 
term  used,  by  way  of  reproach,  for  the  bailiflf^s  follower 
or  assistant. 

CdTCH^Word^  among  printers,  that  placed  at  the  hot- 
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torn  of  each  page,  being  always  the  firiC  word  of  the 
following  page. 

CATECHESIS,  in  a  general  sense,  denotes  an  in- 
struction given  any  person  in  the  first  rudiments  of  an 
art  or  science  \  but  more  particularly  of  Uie  Christian 
religion.  In  the  ancient  church,  catechesis  was  an 
instruction  given  viva  voce,  either  to  children  or  adult 
heathens,  preparatory  to  their  receiving  of  baptism.  In 
this  sense,  catecAesit  stands  contradiiitinguished  from 
mystago^ca,  which  were  a  higher  part  of  instruction 
given  to  those  already  initiated,  and  containing  the 
mysteries  of  faith.  I'hose  who  give  such  instructions 
are  called  catechiete  i  and  those  who  receive  them^ 
catechumens, 

CATECHETIC,  or  Catecheticai^  something 
that  relates  to  oral  instruction  in  the  rudiments  qf  Chri- 
stianity.-—Catechetic  schools  were  buildings  appointed- 
for  the  office  of  the  catechlst,  adjoining  to  the  ohurch, 
aud  called  catechumena :  suck  was  that  in  which  Origen 
and  many  other  famous  men  read  catechetical  lectures 
at  Alexandria.     See  CatECHUMEN. 

CATECHISM,  in  its  primary  sense,  an  instruc- 
tion, or  institution,  in  the  principles  of  the  Christian 
religion,  delivered  viva  voce,  and  so  as  to  require  fre- 
quent repetitions,  from  the  disciple  or  hearer,  of  what 
has  been  said.  The  word  is  formed  from  um/ntxi^,  a 
compound  of  mst«  and  t;^H,  q-  d.  circunuono  ;  alluding 
to  the  noise  or  din  made  in  this  sort  of  exercise,  or  to 
the  aieal  and  earnestness  wherewith  things  are  to  be  in- 
culcated over  and  over  on  the  learners.— Anciently  the 
candidates  for  baptbm  were  only  to  be  instructed  in 
the  secrets  of  their  religion  by  tradition,  viva  voce, 
without  writing  \  as  had  also  been  the  case  among  the 
Egyptian  priests, ''and  the  British  and  Gaulish  druids, 
who  only  communicated  the  mysteries  of  their  theo- 
logy by  word  of  mouth. 

Catechism  is  more  frequently  used  in  modem  times 
for  an  elementary  hook,  wherein  the  principal  articlea 
of  religion  are  summarily  delivered  in  the  way  of  ques- 
tion and  answer. 

CATECHIST,  (jumx^m^  catecheta\  he  that  cate- 
chises, t.  e.  he  that  instructs  novices  in  the  principles 
of  religion. 

Catechist  more  particularly  denotes  a  person  ap- 
pointed by  the  church  to  instruct  those  intended  for 
baptism,  by  word  of  mouth,  in  the  fundamental  arti- 
cles of  the  Christian  faith.  The  catechists  of  churches 
were  ministers  usually  distinct  from  the  bishops  and 
presbyters,  and  had  their  auditors  or  catechumena 
apart.  Their  business  was  to  instinct  the  catechu^ 
mens,  and  prepare  them  for  the  reception  of  baptism. 
But  the  catechists  did  not  constitute  any  distinct  or- 
der of  the  olergy,  but  were  chosen  out  of  any  other 
order.  The  bishop  himself  sometimes  performed  the 
office  \  at  other  times  presbyters,  or  even  readers  or 
deacons,  were  the  catechists.  Origen  seems  to  have 
had  no  higher  degree  in  the  church  than  reader,  whea 
he  was  made  catechist  at  Alexandria,  being  only  18 
years  of  age,  and  consequently  incapable  of  the  •  dea- 
conship. 

CATECHU,  in  the  Matertea  Medico,  a  name 
given  to  the  extract  otherwise  known  by  the  name 
of  Terra-'Japonica^  or  Japan.  earUu  See  Arsca  and 
Mimosa* 

CATECHUMEN, 
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CATECHUMEN,  u  ezniiAmtt  for  baptigm,  or  one 
who  prepares  himself  for  the  deceiving  thereof. 
^  The  catechumens,  in  chorcb  history,  were  the  tow- 

r  est  order  of  Christians  in  the  primitive  chnrch.  They 
had  some  title  to  the  common  name  of  Christian,  being 
a  degree  above  pagans  and  heretics,  though  not  con- 
summated by  baptism.  They  were  admitted  to  the 
state  of  catechumens  by  the  imposition  of  bands,  and 
the  sign  of  the  cross.  The  children  of  believing  pa- 
rents were  admitted  catechumens,  as  soon  as  ever 
they  were  capable  of  instruction:  but  at  what  age 
those  of  heathen  parents  might  be  admitted,  is  not  to 
clear.  As  to  the  time  of  their  continuance  in  this 
state,  there  were  no  general  rules  fixed  about  it  ^  but 
the  practice  varied  according  to  the  difference  of  times 
and  places,  and  the  readiness  and  proficiency  of  the 
catechumens  themselves. 

There  were  four  orders  or  degrees  of  catechumens  ; 
the  first  were  those  instructed  privately  without  the 
oburcb,  and  kept  at  a  distance  for  some  time,  from  the 
privilege  of  entering  the  church,  to  make  them  the 
move  eager  and  desirous  of  it.  The  next  degree  were 
the  Qudicntes^  so  called  from  their  being  admitted  to 
hear  sermons  and  the  Scriptures  read  in  the  church, 
but  were  not  allowed  to  partake  of  the  prayers.  The 
third  sort  of  catechumens  were  the  germ-^flectentes^  so 
called  because  they  received  imposition  of  hands  kneel- 
ing. The  fourth  order  was  the  competentes  ei  eiecti^  de- 
noting the  immediate  candidates  for  baptism,  or  such 
a»  were  appointed  to  be  baptized  the  next  approach- 
ing festival  \  before  which,  strict  examination  was 
made  into  their  proficiency  under  the  several  stages  of 
catechetical  exercises. 

After  examination,  they  were  exercised  for  twenty 
days  together,  and  were  obliged  to  fasting  and  con- 
fession :  some  days  before  baptism  they  went  veiled ; 
and  it  was  customary  to  touch  their  ears,  saying,  Epha' 
tkOf  f.  e.  be  opened }  as  also  to  anoint  their  eyes 
with  day  ^  both  ceremonies  being  in  imitation  of  our 
Saviour^s  practice,  and  intended  to  shadow  out  to  the 
catechumens  their  condition  both  before  and  after  their 
admission  into  the  Christian  church. 

CATEGORICAL,  in  a  general  sense,  is  applied 
to  those  things  ranged  under  a  Category. 

Categorical  also  imports  a  thing  to  be  absolnte,  - 
and  not  relative  ;  in  which  sense  it  stands  opposed  to 
fiypothettcal.  We  say,  a  categorical  proposition,  a  cate^ 
^ortW  syllogism,  &c. 

A  categorical  answer  denotes  an  express  and  per- 
tinent answer  made  to  any  question  or  objection  pro* 
posed. 

CATEGOBY,   in  Logic^  a  series  or  order  of  all 
the  predicates    or    attributes    contained    under  any 
^       genus. 

The  school  philosophers  distribute  all  the  objects  of 
our  thoughts  and  ideas  into  certain  genera  or  classes, 
not  so  Q)uch,  say  they,  to  learn  what  they  do  not 
knmv,  as  to  communicate  a  distinct  notion  of  what 
they  do  know ;  and  these  classes  the  Greeks  called 
categories^  and  the  Latins  predicaments. 

Aristotle  made  ten  categories,  viz,  substance,  quan- 
tity, quality,  relation^  action,  passion,  time,  place,  si- 
tuation)  and  habit,  which  are  usually  expressed  by  the 
folio  wing,  technical  distich : 
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Arbor ^  seXf  servos^  ardore^  refrigerate  ustos,' 
jRure  eras  stabo^  nee  iunicatus  ero* 

CATEK.    See  Bengal. 

CATENARIA,  in  the  higher  geometry,  the  name 
of  a  curve  line  formed  by  a  rope  hanging  freely  from 
two  points  of  suspension,  whether  the  points  be  hori- 
zontal or  not.     See  Fluxions. 

CATERPILLAR,  in  Zoology,  the  name  of  aU 
winged  insects  when  in  their  reptile  or  worm  state. 
See  Entomology  Index. 

Method  of  destroying  Cjtsrpillabs  on  Trees^<^ 
Take  a  chafing  dish  with  lighted  charcoal,  and  pla- 
cing it  under  the  branches  that  are  loaded  with  ca- 
terpillars, throw  some  pinches  of  brimstone  upon  the 
coals.  The  vapour  of  the  sulphur,  which  is  mortal 
to  these  insects;  will  not  only  destroy  all  that  are  on 
the  tree,  but  prevent  it  from  being  infested  with 
them  afterwards.  A  pound  of  sulphur  will  clear  as 
many  trees  as  grow  on  several  acres.  This  method 
has  been  successfully  tried  in  France.  In  the  Journal 
Oeconomiqtre,  the  following  is  said  to  be'  infallible 
against  the  caterpillars  feeding  on  cabbage,  and  per- 
haps may  be  equally  serviceable  against  those  that  in- 
fest other  vegetables.  Sow  with  hemp  all  the  borders 
of  the  ground  where  yon  mean  to  plant  your  cabbage  ^ 
and,  although  the  neighbourhood  is  infested  with 
caterpillars^  the  space  enclosed  with  the  hemp  will  be 
perfectly  firee,  not  one  of  the  vermine  will  approach 
it. 

CdTERPiLLAR-Eaters,  a  name  given  by  some  au- 
thors to  a  species  of  worms  bred  in  the  body  of  the  ca- 
terpillar, and  which  eat  its  flesh ;  these  are  owing  to  a 
certain  kind  of  fly  that  lodges  her  eggs  in  the  body  of 
this  animal,  and  they,  after  their  proper  changes,  be- 
come flies  like  their  parents. 

M.  Reaumur  has  given  us,  in  his  history  of  insects, 
some  very  curious  particulars  in  regard  to  these  little 
worms.  Every  one  of  them,  he  observes,  spins  itself 
a  very  beautiful  case  of  a  cylindric  figure,  made  of  a 
very  strong  sort  of  silk  \  these  are  the  cases  in  which 
this  animal  spends  its  state  of  chrysalis  \  and  they  have 
a  mark  by  which  they  may  be  known  from  all  other 
animal  productions  of  this  kind,  which  is,  that  they 
have  always  a  broad  stripe  or  band  surrounding  their 
middle,  which  is  black  when  the  rest  of  the  case  is 
white,  and  white  when  that  is  black.  M.  Reaumur 
has  had  the  pains  and  patience  to  find  out  the  reason 
of  this  singularity,  which  is  this :  the  whole  shell  ia 
spun  of  a  silk  produced  out  of  the  creatoress  l>ody  \ 
this  at  first  runs  all  vrhite,  and  towards  the  end  of 
the  spinning  turns  black.  The  outside  of  the  case 
most  necessarily  be  formed  first,  as  the  creature  works 
irom  within  :  consequently  this  is  truly  white  all  over, 
but  it  is  transparent,  and  shows  the  last  spun  or  black 
silk  through  it.  It  might  be  supposed  that  the  whole 
inside  of  the  shell  should  be  black  \  but  this  is  not  the 
case :  the  whole  is  fashioned  before  this  black  silk 
comes  \  and  ibis  is  employed  by  the  creature,  not  to 
line  the  whole,  but  to  fortify  certain  patts  only  \  and 
therefore  is  all  applied  either  to  the  middle,  or  to  the 
two  ends  omitting  the  middle  \  and  so  gives  either  a 
black  band  in  the  middle,  or  a  blackness  at  both  ends, 
leaving  the  white  in  the  middle  to  appear.     It  is  not 
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AterpilUr^uofreqvent  ta  find  a  sort  of  smal)  caseSy  lying  about 
CaUn  gardeo  walks,  whicb  move  of  theoraeWes  ',  i? hen  these 
are  opened,  they  are  foond  to  cootain  a  small  living 
WorcEU  This  is  ooe  of  the  species  of  those  caterpillar- 
eaters  1^  vbicht  aa  sooo  as  it  comes  out  of  the  body  of 
that  animaly  apiss  itself  a  case  for  its  traaslormatioa 
long  bebre  that  happens,  aod  Uvea  in  it  without  Aiod 
till  that  change  comes  on  }  aod  it  becomes  a  Ay  like 
that  to  which  it  owed  its  birlb« 

CATEBVA,  ia  ancient  military  writers,  a  term  used 
in  speaking  of  the  Gaulish  or  Cehiberiao  armies,  de- 
noting a  body  of  6000  armed  men.  The  word  cmterva^ 
or  catervmiu^  is  also  frequently  used  by  ancient  wri« 
ters  m  denote  a  party  or  corps  of  soldiers  in  disorder 
or  disarray  \  by  which  it  stands  distinguished  from  c»» 
bort  or  turma,  which  were  in  good  order* 
CAT£SBi£A«  the  Lijltthork.    See  Botany  J»- 

CATHiEBETICS,  ia  Pharmacy^  mi^diciiies  of  a 
caustic  nature,  senrio4|r  to  est  off  funi^oos  flesh. 

CATHABLNE.  KmgkurfSt  CAmAnguBofMtmffk 
Sinaif  an  aocit nt  military  order,  ereeted  for  the  assist* 
aaoe  and  protection  of  piJgFims  ^oiog  to  pay  their  de» 
VQtioD  to  the  body  of  St  Catharine,  a  iiirgki  of  Alex-^ 
aodria,  distinguished  &r  her  learning,  and  said  to  hove 
suffered  martyrdom  under  Maximin.  Tlie  body  of 
the  martyr  having  been  discovered  00  Mount  Sinsi, 
caused  a  |^at  aoncoorse  of  pilgrims  j  and  travelliag 
being  very  dao£^r<oos,  hy-Masoo  of  the  Arabs,  an  or* 
der  of  kaigbthood  was  erected,  in  1063,  ^^  ^^^  model 
of  that  of  tha  holy  sepulchre,  and  under  die  pstronaga 
of  Si  Catharine  ^  the  knights  of  whicb  obliged  themv 
selves  by  oath  to  guard  the  body  of  the  saint,  keep  the 
roada  secure,  observe  the  rule  of  St  Basil,  and  obey 
their  grand  master.  Tlieir  habit  was  while,  and  on  it 
were  represented  the  instruments  of  martyrdom  where* 
by  the  saint  had  sufierad  }  •  viz.  a  half  wheel  armed 
with  spikes,  and  traversed  with  a  sword  stained  wkh 
blood, 

CATBABim*  Fraternity^  4^  Si  Catharine  ai  SiwnnOf 
a  aoci  of  religions  society,  insritutod  in  that  city  in  ho* 
Qour  of  St  Catharine,  a  saint  famooo  for  her  revelations, 
and  for  her  marriage  with  JesuaChsist,  whoso  wedding 
ring  is  still  preserved  as  a  valuable  relink.  Thia  finu 
temity  yearly  endows  a  oeiitain> number  of  destitute  vir- 
gins, and.  has  the  privilege  of  redeeming  annually  two 
eriminals  condemned  for  murder,,  and  the  same  number 
of  debtors,  by  paying  their  debtSk 

CATHABT£C$,  in  Medicine^  remedieo  whicb  pro* 
mote  evacuation  by  stooU     See  Matsria  Medica. 

CATH£DBA,  in  a  general  sense,  a  chair.  The. 
word  is  move  particularly,  used  for  a  professor^s  chair, 
and  a  preacher*s  pulpit. 

Cathedra  is  also  used  for  the  bishop's  see,  or  throne 
in  a.chorcb. 

CATHEDBAL,  a  chnreh  wbeieln  Is  a  bisbopV 
tee  or  scAt:  See- Church  and  Buhop.  The  word 
copies  from  the  Greek  aalJ^ni  **  ohair,**  of  mmit^/tftm^ 
MdM,  **  I  sit/*  The  denooMnation  cathedral  seems  to 
have  takea  its  rise  from  the  manner  of  sitting  in  the 
aneient  chorobes,  or  assemblies  of;  primitive  Christi- 
ans :  in  these,  the  ceimoil,  u  e*  the  eldese  and'  priests,, 
weaoalled  Pre^terinm^  at.  their  head  was  the  btsfaop, 
wba  held  tbaplnce  of  obainiiMiy.Ca«A0dhalir,.or.Cis» 
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ikedraiicus  ;  ond  tUe  presbyters,  who  sat  on  either  side,  Cathsdfsl, 
were  also  called  by  the  anciertt  fathers,  A&eeseoree  Epit*  GethsHm. 
e<^M^tum»  The  episcopal  authority  did  not  reside  in  the 
bishop  alone }  but  ia  all  the  presbyters,  whereof  the 
bishop  was  president.  A  cathedral^  tberrfore,  original- 
ly, was  different  from  what  it  is  now  v  the  Christianfl, 
till  tlie  time  of  Constantine,  having  no  liberty  to  boild 
any  temple :  by  their  chorehes  they  only  meant  their 
assemblies  }  and-by  eathedralsf  netbtng  more  than  con* 
sistories. 

CATHEBINE  Parr.    See  Parii. 

Catherine  I.  Empress  of  Russia^  a  most  eslraor- 
dinary  personage,  whose  history  deserves  to  be  giYm 
in  detail.  She  was  the  natvral  daughter  of  a  country 
gill ;  and  was  born  at  Bingen,  a  small  viliaiie  upon  the 
lake  Virtcherve,  near  DorpI,  in  Livonia.  The  year 
of  her  birth  is  uncertain  y  but  according  to  ber  owii 
aeeouot,  she  came  into  the  world  on  the  5tb  of  April 
1687.  Her  original  name  was  Martha,  which  she 
changed  for  Catherine  wlien  she  embraced  the  Greek 
religion.  Count  Bosew,  a  lieutenant-colonel  in  the 
Swedish  service,  who  owned  the  village  of  Bingen^ 
sepported,  accetdieg  to  the  enstom  of  the  eoontry,. 
both  tkt  mokhrw  and  the  child  ;  and  was,  for  that  rea* 
see,  supposed  by  many  persons  lo  have  been  ber  fa- 
ther. She  lost  her  mother  when*  she  was  but  three 
years  ol«l ;  and,  aa  Coent  Besea  died  about  the  same 
time,  she  was  left  in  so  destittfte  a  sitnatien,  that  the 
parish-clerk  of  the  village  received  her  into  his  house. 
Soon  afterward*  Gkick,  Lutheran  miufster  of  Marien- 
bsM*gb»  happpniiig,  in  a  journey  through  those  parts, 
to  see  the  fonndlingy  took  her  under  his-  protectiod, 
biKHigbt  ber  up  in*  his  family,  and  employed  her  in  at- 
tending his  children.  In  1701,  and  about  tile  i^- 
jwar  of  her  age,  she  espoused  a  dragoon-  of  tbe  Swedish 
garrison  of  Masienborghw  Many  difllerent  accounts 
are  given  of  this  transaction :  one  author  of  great  cre- 
dit affirmS'  that  the  bride  and  bridegroom  remained  to* 
gather  eight  days  aftev  tbrir  marriage ;  another,  of  no 
less  authority,  asserts,  on  the  contrary,  that  on  tbe. 
morning  of  the  nuptials  her  hosband  being  sent  with  a 
detachment  for  Biga,  the  marriage  was  never  consom* 
mated.  This  much  is  certain,  that  the  dragoon  was 
absent  when  Marienborgh  surrendered  to  the  Busaiant, 
and.  Catherine,  who- was  reserved  for  a  higher  fortune, 
never  saw  him  more. 

Generul  Bauer,  upon  tbe  taking  of  Marienbmrgb, 
saw  Catherine  among  the  prisoners  ;  and,  being  smit- 
ten with  her  yonth  and  beauty,  took  her  to  his  house, 
where  she  superintended  his  domestic  affairs,  and  was' 
supposed  to  be  his  mistiesa.  Soon  afterwards  she  ^aa 
received  into  the  family  of  Prince  Menzikof,  who  was 
no  less  struck  with  the  attractions  of  the  fair  captive. 
With  biro  she  lived  until  1704 ;  when,  in  the  lytli 
year  of' her  age,  she  became  the  mistress  of  Peter  the 
Greets  and  won  so  ranch  upon*  bis  affections,  that  he 
espoused  heron  the  29tb  of  May  1711.  The  oeremo* 
ny  was  secretly  performed  at  Jawerof  in  Poland,  in  the 
presence  of  Geneml  Bruoe ;  and*  on  the  20th  of  Fe- 
bruary 171 2,.  it  was  pnbltdy  solemnized  with  great 
pomp  at  Petersborgh. 

Catherine,  bythe  mast  unwearied  assiduity  and  un* 
remitted  sittentioni  by  the  softnesr  and  complacency 
of.  her  disuBBition)  hot  above  all'  bfav  extrMrdinaiy 
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C»therln«'.  IiyelioeM  and  gaiety  of  temper,  acquired  a  Wonderfol 
'  ascendency  over  the  mind  of  Peter.  The  latter  was 
subject  to  occasional  borrorSy  which  at  times  rendered 
bim  gloomy  and  suspicioos,  and  raised  bis  passions  to 
snch  a  height  as  to  produce  a  temporary  madness.  In 
these  dreadful  moments  Catherine  was  the  only  person 
who  durst  venture  to  approach  bim  j  and  such  was  the 
kind  of  fascination  she  had  acquired  over  his  senses,  that 
her  presence  had  an  instantaneous  effect,  and  the  first 
sound  of  her  voice  composed  his  mind  and  calmed  his 
agonies.  From  these  circumstances  tibe  seemed  neces- 
sary not  only  to  bis  comfort,  but  even  to  his  very  exist- 
ence }  she  became  bis  inseparable  companion  on  his 
journeys  to  foreign  countries,  and  even  in  all  his  mili- 
tary expeditions. 

Xbe  peace  of  Pruth,  by  which  the  Bussian  army 
was  rescued  from  certain  destruction,  has  been  wholly 
attributed  to  Catherine,  though  sh^  was  little  more 
than  an  instrument  in  procuring  the  consent  of  Peter. 
Tbe  latter,  in  bis  campaign  of  171 1  against  the  Turks, 
having  imprudently  led  bis  troops  into  a  disadvantage- 
ouA  situation,  took  the  desperate  resolution  of  cutting 
Ills  way  through  the  Tdrktsh  army  in  tbe  night.  (^With 
this  resolution  he  retired  to  his  tent  in  an  agony  of 
despair,  and  gave  positive  orders  that  no  one  should  be 
admitted  under  pain  of  .death.  In  this  important 
juncture  the  principal  officers  and^  the  vice-chancellor 
Shassirof  assembled  in  the  presence  of  Catherine,  and 
drew  up  certain  preliminaries  in  order  to  obtain  a  trace 
from  tbe  grand  vizier.  In  conseqo^nc^  of  this  deter- 
mination, plenipotentiaries  were  Immediately  despatch* 
ed  without  the  knowledge  of  Peter,  to  the  grand  vi- 
zier, and  a  peace  obtained  upon  more  reasonable  con- 
ditions than  could  have  been  expected.  With  these 
conditions  Catherine,  notwithstanding  tbe  orders  issued 
by  Peter,  entered  his  tent,  and  prevailed  upon  bim  to 
sign  them.  Catherine,  by  her  conduct  on  this  occa- 
sion, acquired  great  popularity ;  and  the  emperor  par- 
ticularly specifies  her  behaviour  at  Pruth  as  one  of  tbe 
reasons  which  indnced  him  to  crown  her  publicly  at 
Moscow  with  his  own  hand.  This  ceremony  was  per* 
formed  in  1724  *,  and  although  designed  by  Peter  only 
as  a  proof  of  his  affection,  was  the  principal  cause  of 
her  subsequent  elevation. 

Her  Influence  continued  undiminished  until  a  short 
time  before  the  death  of  the  emperor,  when  some  cir- 
cumstances happened  which  occasioned  such  a  coldness 
between  them  as  would  probably  have  ended  in  a  total 
rupture,  if  his  death  had  not  fortunately  intervened. 
The  original  cause  of  this  misunderstanding  arose  from 
the  following  discovery  of  a  secret  connection  between 
Catherine  and  her  first  chamberlain,  whose  name  was 
Mons.  The  emperor,  who  was  suspicious  of  this  con- 
nection, quitted  Petersbtirgh  under  pretence  of  remov- 
ing to  a  vill^  for  a  few  days,  but  privately  returned  to 
his  winter  palace  in  the  capital.  From  thence  be  occa- 
sionally sent  one  of  his  confidential  page^,  with  a  com- 
pfimentai'y  message  to  the  empress,  as  if  he  bad  been 
in  the  country,  and  with  secret  otdets  (0  observe  her 
motions.  From  the  pagers  information  the  emperor, 
on  tbe  third  niebt,  surprised  Catherine  in  an  arbour  of 
the  garden  with  her  favoartte'Mons;  while  bis  sister, 
Madame  Balke,  who  Was  first  lady  of,  the  b^dchatnber 
to  .the  enl press,  was,  in  Company  with  a  page,  upon  the' 
watch  witlfout  tbe  arbonr. 


'  Teter,  wbose  violent  temper  was  inflamed  by  thiscatberiae. 
discovery,  struck  Catherine  with  his  cane,  as  well  as^  '^ 
the  page,  who  endeavoored  to  prevent  bim  from  en- 
tering the  arbour,  and  then  retired  without  uttering  a 
single  word  either  to  Mons  or  his  sister.  A  few  days 
after  this  transaction  these  persons  were  taken  into 
custody,  and  Mons  was  carried  to  tbe  winter  palace, 
^here  no  one  had  admission  to  him  but  Peter,  who 
himself  brought  him  his  provisions.  A  tepQVt  waff  at 
the  'same  time  circulated,  that  they  were  imprisoned 
for  having  received  bribes,  and  making  their  influence 
over  the  empress  subservient  to  their  own  lAeroenary 
'  views.  Mons  being  examined  by  P^er,  in  the  pre- 
sence of  Major-general  Uscfaacoflf,  and  threatened  wftb 
the  torture,  confessed  tbe  eorrnpdon  which  was  laid  (• 
his  charge.  He  was  beheaded j  bis  sister  received 
five  etrokes  of  the  knont,  and  was  banished  into  Si- 
'beria  ^  two  of  her  sons,  who  were  chamberlains,  were 
also  degraded,  and  sent  as  common  soldiers  among  the 
Bussian  troops  in  Persia.  On  tbe  day  snbseqnent  to 
the  execution  of  the  sentence,  Peter  conveyed  Cathe- 
rine in  an  open  carriage  nnde^  the  gallows  to  which 
was  nailed  the  head  of  Mons.  The  empress,  with'oot 
changing  colour  at  this  dreadful  sight,  exchiimed, 
^  What  a  pity  it  is  that  thete  ia  so  much  cofmption 
among  courtiers  !•• 

This  event  happened  in  the  latter  end  of  tbe  year 
1724 ',  and  as  it  was  soon  (bllowed  by  Petei^  deatb, 
and  Catherine  upon  her  accession  recalled  Madame 
Balke,  it  has  been  suspected  that  she  shortened  the 
days  of  her  husband  by  poison.  Buft  notwithstanding 
the  critical  situation  for  Catherine  in  which  be  died, 
and  her  snbseqnent  elevation,  this  charge  is  totally  de^ 
stitnte  of  the  least  shadow  of  proof;  for  the  ehrcnm- 
stances  of  Peter^s  disorder  were  too  well  known,  and 
the  peculiar  symptoms  of  his  last  illness  sufficiently 
account  for  his  deatb,  without  the  necessity  of  recorring 
to  poison. 

While  Peter  was  yet  lying  in  the  agonies  of  death, 
several  opposite  parties  were  caballing  to  dispel  oftlie 
At  n  considerable  meeting  of  many  among 
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the  principal  nobility,  it  was  setretly  determined,  on 
the  moment  of  his  discblntion,  to  arrest  Catherine,  and 
to  place  Peter  Alexievitch  upon  the  throne.  Bassevitz, 
apprised  of  tliis  resoHttSon,  repaired  tn  person  to  the 
empress,  although  it  was  already  night.  **  My  grief  and 
consternation,**  replJcd  Catherine,  ••render  me  Inca- 
pable of  acting  myself:  do  yon  and  Prince  Menukof 
consult  together,  and  I  will  embrace  tbe  measures 
which  you  shall  approve  in  my  name.^  Bassevitz,  find- 
ing Menzikof  asleep,  awakened  attd  informed  htm  of 
the  pressing  danger  which  threatened  the  impress  and 
her  party.  As  no  time  remained  for  lohg  deliberation, 
the  pinnce  instantly  seized  the  treatfore,  secimd  the 
fortress,  gained  the  officers  of  the  guards  by  bribes  anVI 
promises,  also  a  few  of  the  nobility,  and  the  principal 
clergy.  Thes<i  partiifians  being  cHitv^^A  in  the  palUce, 
Catherine  made  tier  appearance ;  the  daimed  the 
throne  in  right  of  her  coronation  at  Moscow;  she  ex- 
posed the  ill  effects  of  a  minority  {'and  )n^>mked,  that, 
**  so  far  from  deprtv^g  the  gr^at  dake  of  the  cfeWn, 
she  would  receive  it  only  as  a  sacred  deposit,  to  be  re- 
stored to  hhn  when  she  shoold  -  be  united,  in  another 
wotHI,  to  an  adored  bttsband,  whom  ahe  wa«  now' upon 
the  point  of  losing.'' 
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Caiherinet  Tb«  pAthetic  manner  with  wfaldi  the  uttered  tbitf  ad- 
dress, and  the  tears  which  accompanied  it,  added  to 
the  previous  distribution  of  large  sums  of  money  and 
jewels,  produced  the  desired  effect :  at  the  close  of  this 
meeting  the  remainder  of  the  night  was  employed  in 
making  the  necessary  preparations  to  insure  her  acces* 
sion  in  case  of  the  emperor^s  death. 

Peter  at  length  expired  on  the  morning  of  the  aSth 
of  January  1725-     This  erent  being  made  known,  the 
senate,  the  generals,  the  principal  nobility  and  clergy, 
hastened  to  the  palace  to  proclaim  the  new  sovereign. 
The  adherents  of  the  great  duke  seemed  secure  of  sue* 
eess,  and  the  friends  of  Catherine  were  avoided  as  per* 
sons  doomed  to  destruction.     At  this  juncture  Basse- 
viil  whispered  one  of  the  opposite  party,  **  The  em- 
press is  mistress  of  the  treasure  and  the  fortress }  she 
has  gained  over  the  guards  and  the  synod,  and  many 
of  the  chief  nobility  }  even  here  she  has  more  followers 
than  you  imagine  y  advise  therefore  your  friends  to 
make  no  opposition  as  they  value  their  head^/^     This 
information  being  rapidly  circulated,  Bassevitz  gave 
the  appointed  signal,  and  the  two  regiments  of  guards, 
who  bad  been  gained  by  a  largess  to  declare  for  Ca- 
therine, and  had  already  surrounded  the  palace,  beat 
to  arms*     **  Who  has  dared  (exclaimed  Prince  Rep- 
nrn,  the  commander  in  chief),  to  order  out  the  troops 
without   my  knowledge  ?**      **  L,  (returned   General 
Butterlin),  without  pretending  to  dispute  your  autho* 
riiy,  in  obedience  to  the  commands  of  my  most  gra- 
cious mistieas."     This  short  reply  was  followed  by  a 
dead  silence.     In  this  moment  of  suspense  and  anxiety 
Menzikof  entered,  preceding  Catherine,  supported  by 
the  duke  of  Holstein.     She  attempted  to  speak,  but 
was  prevented  by  sighs  and  tears  from  giving  utterance 
to  her  words :  at  length,  recovering  herself,  **  I  come 
(4ie  said,)  notwithstanding  the  grief  which  now  over- 
whelms me,  to  assure  you,  that,  submissive  to  the  will 
of  my  departed  husband,  whose  memory  will  be  ever 
dear  to  me,  I  am  ready  to  devote  my  days  to  the  pain- 
ful occupations  of  government,  until  Providence  shall 
•ummon   me  to  follow  him.**      Then,   after  a  short 
patise,   she  artfully  added,   ^  If  tlie  great  duke  will 
profit  by  my  instructions,  perhaps  1  shall  have  the  con- 
solation, during  my  wretched  widowhood,  of  forming 
for  yon  an  emperor  worthy  of  the  blood  and  the  name 
of  him  whom  yon  have  now  irretrievably  lost.'*     **  As 
this  crisis  (replied  Me.nzikof )  is  a  moment  of  such  im- 
portance to  the  good  of  the  empire,  and  requires  the 
most  mature  deliberation,  your  majesty  will  permit  us 
to  confer,  without  restraint,  that  this  whole  affair  may 
be  transacted  without  reproach,  as  well  in  the  opinion 
of  the  present  age  «s  in  that  of  posterity.**     '*  Acting 
as  i  do  (answered  Catherine)  more  for  the  public  good 
than  for  my  own  advantage,  I  am  not  afraid  to  sub- 
mit all  my  concerns  to  the  judgment  of  such  an  en- 
lightened assembly :  you  have  m>t  only  my  permission 
to  confer  with  freedom ;  but  I  lay  my  commands  upon 
YOB  all  to  deliberate  maturely  on  this  important  sub- 
ject, and  I  promise  to  adopt  whatever  may  l»e  the  re- 
sult of  your  decisions.**     At  tha  conclusion  of  these 
words  the  assembly  retired  into  another  apartment,  and 
the  doors  were  loc  ked. 

It  was  previously  settled  by  Meniikof  and  his  party 
that  Catherine  ahould  be  empress;  and  the  guards, 
who  stwroonded  the  palace  with  drums  beating  and 
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colours  flying,  effectaally  vanqoished  all  opposiliota*  Ca^hen'ne. 
The  only  circumstance,  therefore,  which  remained,  was  *  ^^  ^ 
to  give  a  just  colour  to  her  title,  by  persuading  the  as- 
sembly that  Peter  intended  to  have  named  her  his  suc^ 
cesser.  For  this  purpose  Menxikof  deinanded  of  that 
emperor*s  secretary,  whether  his  late  master  had  left 
any  written  declaration  of  his  intentions  ?  The  secre- 
tary replied,  "  Tliat  a  little  before  his  last  journey  to 
Moscow  he  had  destroyed  a  will ;  and  that  he  bad  fre- 
quently expressed  his  design  of  making  another,  but 
had  always  been  prevented  by  the  reflection,  that  if 
he  thought  his  people,  whom  he  had  raised  from  a  state 
of  barbarism  to  a  high  degree  of  power  and  glory ^ 
could  be  ungrateful,  he  would  not  expose  his  final  in- 
clinations to  the  insult  of  a  refusal ;  and  that  if  they 
recollected  what  they  owed  to  his  labours,  they  would 
regulate  their  conduct  by  his  intentions,  which  he  had 
disclosed  with  more  solemnity  than  could  be  manifest- 
ed by  anjr  writing.'*  An  altercation  now  began  in  the 
assembly,  and  some  of  the  nobles  having  the  courage 
to  oppose  the  accession  of  Catherine,  Theopbanes 
archbisihop  of  Plescoff  called  to  their  recollection  the 
oath  which  they  had  all  taken  in  1722  to  acknowledge 
the  successor  appointed  by  Peter,  and  added,  that  the 
sentiments  of  that  emperor  delivered  by  the  secretary 
were  in  effect  an  appointment  of  Catherine.  The  op- 
posite party,  however,  denied  these  sentiments  to  be 
so  clear  as  the  secretary  chose  to  insinuate  ^  and  innist- 
ed,  that  as  their  late  monarch  bad  failed  to  nominate 
his  heir,  the  election  of  the  new  sovereign  should  re- 
vert to  the  state.  Upon  this  the  archbishop  farther 
testified,  that  the  evening  before  the  coronation  of  the 
empress  at  Moscow,  Peter  had  declared,  in  the  house  of 
an  English  merchant,  that  he  should  place  the  crown 
upon  her  head  with  no  otiier  view  than  to  leave  her 
mistress  of  the  empire  after  his  decease.  This  attesta- 
tion being  confirmed  by  many  persons  present,  Men- 
zikof  cried  out,  **  What  need  have  we  of  any  testa- 
ment ?  A  refusal  to  conform  to  the  inclination  of  our 
great  sovereign,  thus  authenticated,  would  be  both  un- 
just and  criminal.  Long  live  the  Empress  Catherine  ?** 
These  words  being  instantaneously  repeated  by  the 
greatest  part  of  those  who  were  present,  Menzikof,  sa- 
luting Catherine  by  the  title  of  empress,  paid  his  first 
obeisance  by  kissing  her  hand ;  and  his  example  was 
followed  by  the  whole  assembly.  She  next  presented 
herself  at  the  window  to  the  guards  and  to  the  people, 
who  shouted  acclkmations  of,  ^*  Long  live  Catherine  !** 
while  Menzikof  scattered  among  them  handfuls  of 
money.  Thus  (says  a  contemporary)  the  empress  was 
raised  to  the  throne  by  the  guards,  in  the  same  man- 
ner as  the  Roman  emperors  by  the  prsstorian  cohorts, 
without  either  the  appointment  of  the  people  or  of  the 
legions. 

The  reign  of  Catherine  may  be  considered  as  the 
reign  of  Menzikof,  that  empress  having  neither  incli- 
nation or  Jollities  to  direct  the  helm  of  government  \ 
and  she  phiced  the  most  implicit  confidence  in  a  man 
who  hpn  been  the  original  author  of  her  good  for- 
tnnov^nd  the  sole  instrument  of  her  elevation  to  the 
thrope. 

During  her  short  reign  her  life  was  very  irregular  ; 
she  was  extremely  averse  to  business  j  would  frequent- 
ly, when  the  weather  was  fine,  pass  whole  nights  in 
the  open  air }  and  was  particularly  intemperate  aa  th« 
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Catherine.  086  of  tokay  wine.  These  irregularities,  Joined  to  a 
cancer  and  a  dropsy,  hastened  her  end  j  and  she  ex- 
pired on  the  17th  of  May  1727,  a  little  more  than  twQ 
years  after  her  accession  to  the  throne,  and  in  about 
the  40tli  year  of  her  age* 

As  the  deaths  of  sovereigns  in  despotic  countries  are 
seldom  imputed  to  natural  causes,  that  of  Catherine 
has  also  been  attributed  to  poison  >  as  if  the  disorders 
which  preyed  upon  her  frame  were  not  sufficient  to 
bring  her  to  her  grave.  Some  assert  that  she  was  poi* 
soned  in  a  glass  of  spirituous  liquor  ;  others  by  a  pear 
given  her  by  General  Diever.  Suspicions  also  fell 
upon  Prince  Menzikof,  who,  a  short  time  before  her 
decease,  had  a  trifling  misunderstanding  with  her,  and 
who  was  accused  of  hastening  her  death,  that  he  might 
reign  with  still  more  absolute  power  during  the  mino- 
rity of  Peter  JI.  But  these  reports  desetve  not  the 
least  credit,  and  were  merely  dictated  by  the  spirit  of 
party,  or  by  popular  rumour. 

Catherine  was  in  her  person  under  the  middle  size, 
and  in  her  youth  delicate  and  well  formed,  but  inclined 
to  corpulency  as  she  advanced  in  years.  She  had  a 
fair  complexion,  dark  eyes,  and  light  hair,  which  she 
was  always  accustomed  to  dye  with  a  black  colour. 
She  could  neither  read  nor  write  :  her  daughter  £li* 
zabeth  usually  signed  her  name  for  her,  and  particu- 
larly to  her  last  will  and  testanient  ^  and  Count  Oster- 
man  generally  put  her  signature  to  the  public  decrees 
and  dispatches.  Her  abilities  have  been  greatly  ex- 
aggerated by  her  panegyrists,  Gordon,  who  had  fre- 
quently seen  her,  seems  of  all  writers  to  have  represent- 
ed her  character  with  the  greatest  justness,  when  he 
says,  "  She  was  a  very  pretty  well-looked  woman,  of 
good  sense,  but  not  of  that  sublimity  of  wit,  or  rather 
that  quickness  of  imagination,  which  some  people  have 
believed.  The  great  reason  why  the  czar  was  so  fond 
of  her,  was  her  exceeding  good  temper;  she  never 
was  seen  peevish  or  out  of  humour ;  obliging  and  civil 
to  all,  and  never  forgetful  of  her  former  condition  ^ 
withal,  mighty  grateful.'^  Catherine  maintained  the 
pomp  of  majesty  with  an  air  of  ease  and  grandeur 
united ;  and  Peter  used  frequently  to  express  his  ad- 
miration at  the  propriety  with  which  she  supported  her 
high  station,  without  forgetting  that  she  was  not  born 
to  that  dignity. 

The  following  anecdotes  will  prove  that  she  hor« 
her  elevation  meekly ;  and,  as  Gordon  asserts,  was 
never  forgetful  of  her  former  ccmdition.  When 
Wurmb,  who  had  been  tutor  to  Gluck^s  children  at 
the  time  that  Catherine  was  a  domestic  in  that  clergy- 
man's family,  presented  himself  before  her  after  her 
marriage  with  Peter  bad  been  publicly  solemnized, 
she  recollected  and  addressed  him  with  great  compla- 
cency 'f  "  What,  thou  good  man,  art  thou  still  alive ! 
I  will  provide  for  thee.'^  And  she  accordingly  settled 
upon  him  a  pension.  She  was  no  less  attentive  to  the 
family  of  her  benefactor  Gluck,  who  died  a  prisoner 
at  Moscow ',  she  pensioned  his  widow ;  made  his  son 
a  page ;  portioned  the  two  eldest  daughters ;  and  ad- 
vanced the  youngest  to  be  one  of  her  maids  of  honour. 
If  we  may  believe  Weber,  she  frequently  inquired  af- 
ter her  first  husband ;  and,  when  she  lived  with  Prince 
Menzikof,  used  secretly  to  send  him  small  sums  of 
money,  until,  in  x  705,  be  was  killed  in  a  skirmish  with 
the  enemy. 


But  the  most  noble  part  of  her  character  was  her  Cathcrins. 
peculiar  humanity  and  compassion  for  the  unicrtunate. 
Motraye  has  paid  a  handsome  tribute  to  this  excel- 
lence^  *'  She  had,  in  some  sort,  the  government  of 
all  his  (Peter^s)  passions  ^  and  even  saved  the  lives  of 
a  great  many  more  persons  than  Le  Fort  was  able  to 
do :  she  inspired  him  with  that  humanity  which,  in  tlio 
opinion  of  his  subjects,  nature  seemed  to  have  denied 
him.  A  word  from  her  mouth  in  favour  of  a  wretch 
just  going  to  be  sacrificed  to  his  anger,  would  disarm 
him  ;  but  if  he  was  fully  resolved  to  satii^fy  that  pas- 
sion, he  would' give  orders  for  the  execution  when  she 
was  absent,  for  fear  she  should  plead  for  the  victim.** 
In. a  word,  to  use  the  expression  of  the  celebrated  Mo* 
nich,  Ei/e  etoit  proprement  la  mcdiatrice  entre  ie  mo^ 
narque  et  ses  sujetsy 

Catherine  II.  Empress  of  Bussia,  whose  original 
name  was  Sophia  Augusta  Frederica,  was  the  daugh- 
ter of  CBristian  Augustus  of  Anhalt  Zerbst,  a  small 
district  in  Upper  Saxony,  and  was  born  in  the  castle  of 
Zerbst,  on  the  23d  of  May  1 729.  She  was  educated 
under  the  eye  of  her  parents,  along  with  her  brother 
Prince  Frederic  Augustus,  and  at  an  early  period  dis- 
played a  masculine  spirit.  Elegant,  majestic,  and  hand- 
some in  her  person,  her  complexion  exhibited  the 
union  of  the  lily  and  the  rose,  while  a  native  dignity 
was  tempered  by  a  smile  of  beneficence.  But  it  waa 
early  observed,  that  she  concealed  under  this  a  certain 
austerity  of  disposition,  and  an  ambition,  which  was 
even  then  considered  as  excessive,  and  proved  afker* 
wards  to  be  insatiable. 

She  soon  learned  all  the  fashionable  accomplisbmenta 
of  that  day.  In  addition  fto  her  native  language,  she 
wrote  and  conversed  in  French ',  of  music  she  acquirei 
a  competent  knowledge,  and  excelled  particularly  in 
needlework,  which  she  did  not  disdain  to  practise  after 
her  elevation  to  the  throne. 

The  empress  Elizabeth,  who  had  pitched  upon  her 
nephew  the  duke  of  Holstein  Gottorp  Oldenbourg  for 
her  successor,  was  also  desirous  to  choose  a  consort  for 
him,  and  the  princess  of  Anhalt  Zerbst  was  selectedl 
upon  this  occasion,  when  only  fourteen  years  of  age* 
She  was  chiefly  indebted  for  so  unexpected  an  honour 
to  the  tender  regard  which  her  imperial  majesty  always 
entertained  for  the  memory  of  her  uncle,  who  hadl 
been  her  lover ;  and  in  an  evil  hour  she  united  the  fate 
of  the  prince,  better  known  afterwards  by  the  name  of 
Peter  III.  to  that  of  the  princess  of  Anhalt  Zerbst. 
In  consequence  of  a  special  invitation,  tlie  future  em- 
press repaired  to  St  Petersburgh,  accompanied  by  her 
mother,  and  being  admitted  into  the  bosom  of  the 
Greek  church,  the  ceremonial  of  marriage,  after  some 
delay,  took  place  ^  on  which  these  august  personages 
were  formally  acknowledged,  by  her  imperial  majesty 
and  the  senate,  as  grand  duke  and  duchess  of  Kussia. 
Elizabeth,  at  the  same  time,  presented  them  with  the 
palace  of  Oranienbaum,  delightfully  situated  oil  the 
gulf  of  Cronstadt,  as  a  summer  residence ;  this  bad 
formerly  belonged  to  Menzikof,  the  favourite  of  Peter 
the  Great,  who,  in  this  capricious  court,  had  been  by 
turns  a  pye-boy,  a  prince,  and  an  exile. 

The  grand  duke  was  far  from  being  handsome  ^  on 
the  central  y,  his  person  was  disagreeable,  and  almost 
disgusting.  His  education  bad  been  greatly  neglected, 
and  he  was  passionately  found  of  military  parade.  Fre^ 
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CAihcrtiie.  ^crick  of  Prussia  was  at  once  his  friend  and  bis  model  ^ 
he  kept  up  a  secret  correspondence  with  that  monarch 
at  the  time  when  Russia  was  at  open  war  with  him  ^ 
he  was  accustomed  in  his  cups  to  kneel  before  a  picture 
of  this  hero ;  and  after  quaffing  a  bumper,  he  would 
exclaim,  **  Mj  brother !  we  shall  conquer  the  world 
together.'* 

The  first  moments  of  this  union  seemed  to  be  peca- 
liarly  auspicious.  The  illustrious  pair  were  accustom- 
ed to  withdraw  themselves  daily,  as  if  desirous  to  en- 
joy the  pleasure  of  each  other's  company,  in  preference 
to  the  giddy  dissipation  of  a  court.  It  was  perceived 
at  last,  that  grandeur  was  not  incompatible  with  hap- 
piness, and  that  hymeneal  felicity  was  not  confined  to 
plebeian  life. 

The  empress  hoped  that  the  name  and  pretensions  of 
Prince  Iwan  would  be  obliterated  by  the  issue  qf  the 
grand  duke,  and  the  whole  empire  impatiently  wished 
for  and  now  expected  an  heir  to  the  throne  of  Peter 
the  Great,  It  has  since  been  discovered,  that  this 
young  couple  occupied  their  time  in  a  far  different 
manner  than  was  then  suspected  !  His  highness,  it 
seemf,  retired  from  society  on  purpose  to  perfect  him- 
self in  the  Prussian  exercise,  and  his  consort  on  these 
occasions  participated  in  his  diversions,  for  he  was  ac- 
customed to  make  her  stand  for  hours  together,  as  a 
centinel,  with  a  mosquet  at  her  shoulder.  This  species 
of  entertainment  did  not  altogether  suit  the  disposition 
of  a  young  princess  of  an  ardent  temperament,  and  her 
highness  accordingly  began,  in  her  own  language,  to 
think  '*  that  she  was  made  for  something  else."  Al- 
though she  did  not  love,  she  at  this  period  governed 
her  husband,  and  even  concealed  his  foibles  ^  imagin- 
ing at  first  that  she  could  not  reign  but  by  means  of 
him,  she  wisely  determined  to  make  him  appear  worthy 
of  a  throne. 

A  marriage  of  eight  years  was  not  productive  of  any 
issne,  and  strange  suspicions  began  to  be  entertained. 
This  alarmed  the  court,  for  a  formidable  rival,  who 
possessed  a  superior  claim  to  the  throne,  still  existed  ^  it 
18  true,  he  was  in  bondage,  bqt  in  a  country  likeKussia, 
the  interval  might  not  be  long  between  a  dungeon 
and  a  throne.  The  birth  of  a  son  and  daughter,  soon 
after  this,  pat  an  end  to  all  apprehensions  of  this  kind, 
and  tended  not  a  little  to  give  stability  to  the  .empire. 

The  grand  duke,  who  at  times  discovered  nobloi 
and  even  magnanimous  sentiments,  had  about  this  pe- 
riod formed  a  most  unfortunate  connection  with  Eliza- 
beth Voronsoff',  a  lady  of  high  rank,  but  neither  cele- 
brated for  her  beauty  nor  her  talents.  He  seldom  saw 
bis  consort  in  private,  and  all  the  hours  that  were  not 
occupied  either  by  military  exhibitions,  or  the  plea- 
sures of  the  table,  were  entirely  devoted  to  his  mistress. 

The  grand  duchess,  on  the  other  hand,  is  said  to  have 
spent  much  of  her  time  in  company  with  a  young  Pole, 
whose  history,  like  that  of  Catherine's,  has  since  been 
interwoven  with  the  annals  of  £urope.  This  was 
Count  Pooiatowski,  after^prards  known  as  Stanislaus 
AngastDS  king  of  Poland.  He  was  the  third  son  of  a 
grandee  of  the  same  name,  the  favourite  of  Charles  XII. 
of  Sweden,  by  the  princess  Ezatoryska,  who  boasted 
the  possession  of  the  noblest  blood  in  Poland,  as  she 
traced  her  descent  from  the  Jagellon,  the  ancient  so- 
vereigns of  Jjitfauania*  His  person  was  of  exquisite 
symoietryi  his  air  nobley  bis  manners  agreeable}  in 


short,  he  possessed  a  charming  exterior,  and  his  mind,  a  Ctfthcrinc. 
circumstance  extremely  rare,  was  no  less  graceful  than 
his  person.  At  this  period  he  was  in  no.higher  station, 
than  a  gentleman  in  the  suite  of  the  minister  plenipo- 
tentiary from  England,  who.  had  formed  an  intimacy 
with  his  family  during  a  former  mission  at  Warsaw. 
Being  now  taught  to  look  higher,  he  retomed  to  his 
native  country,  and  appeared  soon  after  at  Petersburgb, 
as  ambassador  from  the  king  of  Poland.  In  this  new 
capacity  he  did  not  forget  to  pay  his  respects  at  the 
little  court  of  Oranienbaum,  and  the  young  plenipo- 
tentiary, with  a  view  of  ingratiating  himself  with  the 
grand  duke,  smoked,  drank,  and  praised  the  king  of 
Prussia.  At  length  Paul  Petrowisch  received  the  Po- 
lish minister  with  coolness,  and  he  was  actually  forbid- 
den to  visit  at  the  palace.  This,  however,  it  is  said, 
did  not  deter  him  from  concealing  the  order  of  the 
white  eagle,  and  disguising  himself  as  a  mechanic, 
under  which  assumed  quality  he  repaired  one  summer's 
evening  to  the  gardens,  in  the  neighboarhood  of  the 
,gulf  of  Cronstadt  ^  but  he  was  discovered  by  his  high- 
ness, who  ordered  him  to  be  brought  before  him,  and, 
after  affecting  to  reprimand  the  captain  of  his  guard 
for  his  disrespect  to  the  representative  of  a  crowned' 
head,  told  him  he  was  at  liberty  to  depart. 

From  this  moment  the  grand  duchess  is  said  to  have 
changed  both  her  system  and  her  con'dnct.  She  had 
formerly  aspired  only  to  direct  the  counsels  of  the  fu- 
ture emperor ;  she  now  resolved,  if  possible,  to  obtain 
the  crown  for  her  son,  and  the  regency  for  herself. 
Such  a  task  would  have  discouraged  a  common  mind, 
for  it  was  impossible  to  achieve  this  without  prevailing 
on  the  empress  to  consent  to  dethrone  her  own  nephew. 
Bestuchef,  the  grand  chancellor,  who  hated  the  heir 
apparent,  joined  cordially  in  their  scheme  :  and  Eliza- 
beth, who  herself  had  obtained  the  crown  by  means  of 
a  revolution,  was  taught  to  tremble  for  her  life,  in 
consequence  of  the  designs  of  her  successor,  who  was 
represented  as  having  resolved  to  shorten  her  days  by 
poison.  But  a  sudden  and  unexpected  revolution  in 
the  ministry  put  an  end  to  these  intrigues  j  for  Bes- 
tuchef was  driven  into  exile,  and  Poniatowski  recalled. 

A  long  and  melancholy  interval  now  ensued,  dnring  ^ 
which  the  ambition  of  the  grand  duchess  was  rather, 
suspended  than  annihilated.  She,  however,  had  re- 
course to,  and  soothed  her  anguish  by  means  of  books  j 
it  was  in  her  study  that  she  laid  the  foundation  of  her 
future  greatness,  and  rendered  herself  in  some  mea^- 
sure  deserving  of  a  throne.  During  her  leisure  mo- 
ments she  found  means  to  gain  partisans,  and  she  ac- 
quired the  favonr  of  the  soldiery,  who  did  duty  aronnd 
her  person,  by  means  of  her  liberality  and  condescen- 
sion. Peter,  on  the  other  hand,  to  the  personal  exertions 
of  a  common  soldier,  added  the  orgies  of  a  debaudieew 
Surrounded  by  his  male  and  female  favourites,  he  con- 
sumed whole  days  and  nights  in  intoxication,  and 
forgot  that  he  was  a  prince.  There  were  some  few  mo- 
ments, however,  when  he  appeared  great,  and  even 
magnanimous,  but  unfortunately  they  were  of  short 
duration  $  and  it  was  his  misibrtime  to  have  a  weak 
woman  fur  his  mistress,  and  aa  able  and  ambitions  one 
for  his  wife. 

Such  was  the  sitoation  of  the  court  when  Elizabeth 
died,  on  the  5th  of  January  1762.  This  event,  to 
productive  of  inten^ting  eflfects,  bad  been  long  foreseen 
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Cfttlkcrlff«'  b;jr  Cutherin^,  who  now  bugan  to  set  n  mAre  eonsjpfeooiis 
ptktt  on  the  titeatnr  of  pnWo  nfiiiirs,  H«t  aoiTMr,* 
which  appeared  uubottiided^  «ni0  only  equalled  by  her 
dlsVoUoiit  She  WM'  eonJ^MUiy^enipUyed  either  at  her 
prtiyera  in  the  csthednili  or  ooeupted  io  pnUio  procea* 
Hfonii,  during  which  she  acrupdouBly  -ftdhmd  to  all  the 
cev^emoiTiouA  praeticea-  of  the  Greek  ehurch*  The 
cocntlers  were  aatonished  ml  the  •  sudden  ebaBgo,  and 
afiHsred  to  survey  it  trkli  contempt)  but  it  imposed  on 
tho  populace,  and  the  prrieits  were  highly  gratified  with 
the  %ee)  of  the  empress,  niore  especially  as  her  eonsorc 
bftd  always  treated  their  mysteries  whh  indignity* 
'  Another  ilesign,  meditated  with  no  less  art,  proTed 
nnswsGessful.  She  is  aaid  to  have  made  use  of  all  her 
eloqoonce  to  persuade  Peter,  that  he  ooght  to  leave 
off  the  barbarous  custom  of  being  proclaimed  ^^i^ieror 
by  the  army,  in  the  same  manner  as  his  prndecessors  : 
in^itead  of  this,  she  proposed  that  hisdtle  should  be  re< 
«Mgnised  by  the  senate  aUme,  and  produced  a  speech 
wh^eh  she  herself  had  composed  for  the  occasion  ;  but 
Oddowitz,  one  of  the  favourites,  and  the  only  friend  of 
the  new  sovereign,  perceived  the  snare,  and,  partly  ow- 
ing to  his  entreafies,  and  partly  from  an  attachment  to 
every  thing  military,  the  soldiery  were  as  nsoal  gratis 
fiped  with  the  ceremony  of  saluting  the  czar. 

Tlie  grand  duke  now  ascended  the  throne,  by  the 
DHme  of  Peter  IIL  and  the  commencement  of  the  new 
s^gn  appeared  to  be  peculiarly  auspicious*  The  ca* 
iikKtrophe,  which  terminated  a  short  reign  of  six  months, 
may  be  attributed  to  three  apparently  trifling,  but,  in 
neality,  irretrievable  errors ;  tor  it  is  allowed  on  all 
hands,  that  if  th#y  did  not  constitute  the  original  cause, 
they  at  least  afforded  the  pretext  for  bis  dethronement 
and  mnrdert  Tlie  first  of  thett  was,  the  sudden  peace 
with,  aad  maxked  predilection  for,  the  king  of  Prussia, 
certainly  the  greatest  monarch  of  bis  age  ;  the  second, 
3»n  attempt  to  reform  a  barbarous  and  fanatical  clergy, 
vliose  power  Peter  I.  had  curbed,  but  whose  persmis 
he  still  a&cted  to  consider  as  sacred  \  the  third  was^ 
the  war  againit  Denmark. 

'  Let  k  be  recollected,  howiever,  in  honour  to  his 
nmnory,  that  the  yoong  montrch,  immediately  after 
hift  elevation,  threw  npen  the  state  prisons,  recalled 
Monich,  Biren^  Lestock^  and  several  others,  who  had 
ofl^nded  him  dnring  the  late  reign,  from  Siberia  \  that 
he  limited  the  despotism  of  his  officers,  abridged  his 
•wn  power,  by  abolishiug  a  state  inquisition,  exercised 
under  the  name  of  t/ie  Secret  Counnl  of  Chancery  ; 
^nd  that-  he  framed  tJle  memorable  decree  which  en* 
franahised  the  noblea  froon  compulsive  service  in  the 
Hrmf«  md  pormiUtd  them  to  travel  without  .the  royal 
peroHSsioA. 

The  followii^  answer  to  a  letter  fcom  the  king  of 
Pru4siay  .who  h^dtr quested  him  to  be  on  bis  guard 
egkiibsC  the  plot  then  meditating,  conveys  no  unfavauiv 
nble  bpiaion.o£  his  beart. 

I  ^'^Touchiog  the  interest  you  express  for  my  safety, 
lortqndst  yon  wiU  rest,  nonteotedi<  I  am  called  the 
father  of  my  saldiers^i^fstjiey  prefer  a  msle  to  a  female 
goi^snunent.  *  I  walk  alone  conslantly  in  St  Petexsbutgh 
wnif' an^.imigehief  is«  meditated,  it  would  lu^v^  been 
effected  long  since ;-  hot  X  am  a  general  benefactor*  I 
lepes^Dmyadf ^m  the  protection  «f  heavcU  \  trusting,  to 
1^,  I  hsivn  nothing  to.fter.^'  . 
^.Thifl.£ilM  soBMfitj.priMr^d  bis  niin«..^'hikliisi»tod 
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WM  ocenpied  with  phtns  of  reform,  audi  he  nspired  tn  CbtHeHae. 
rival,  and  eyen  to  fexeel,  his  illustrious  prcdeQessor»:' 
whose  name  he  had  assumed,  a  person  who  Imd  swam. 
Sdelity  to  him  at  the  altar^  and  who  owed  aliegiaoce 
by  the  double  tins  of  a  wife  and  a  subjifct,  was  actually 
employed  in  planning  a  conspiracy,  and  nrganixing  a 
revolt,  against  him.  It  has  been  said  that  he  inteided 
to  have  shut  up  his  consort  and  son  in  a  convent.  But 
did  a  meditated  tmprisonroent  justify  treachery^  trea-» 
son,  and  murder?  On  the  other  hand,  it  is  known 
that,  80  far  from  this  beiHg  the  intention  of  Peter,  he 
was  preparing  for  a  journey  to  Hoi  stein,  and  had  ac« 
tually  empowered  his  consort  to  act  as  regeut  dnring 
bis  absence. 

The  mistakes  of  the  emperor  did  not  escape  the  eagle 
eyes  of  his  enemies.  He  purposed  to  carry  his  guards 
into  HoUtein,  with  a  view  to  recover  the  possessions 
wrested  from  his  ancestors.  The  regiments  that  had^ 
hitherto  done  duty  at  the  palace,  and  were  inured  to 
the  indulgences  of  the  capital,  revolted  at  the  idea  of 
a  foreign  war :  they  had  been  accustomed  to  be  govern* 
ed  by  women,  and  they  were  taught  to  fix  their  eyes 
on  the  consort  of  thr  czar. 

It  is  not  the  least  wonderful  part  of  her  conduct, 
that  previously  to  the  great  catastrophe  now  meditat* 
ing,  Catherine  contrived  to  appear  abandoned  by  all 
the  world.  She  knew  how  interesting  a  female,  and. 
more  especially  an  empress,  appeared  while  in  distress : 
and  she  took  care  to  heighten  the  sensibility  of  the 
public,  by  bursting  at  times  into  a  flood  of  tears.  This 
artful  woman  bad  found  means  to  attach  many  persons 
to  her  destiny : .  it  must  be  owned,  however,  that  her 
adherents  were  neither  so  powerful,  nor  so  numerous. 
as  to  afford  her  any  well-founded  hopes  of  success.  She 
bad  gained  several  subalterns,  and  some  privates,  of 
the  guards :  but  her  principal  partisans  consisted  of  the 
Princess  D^Aschekof,  niece  to  the  new  chancellor: 
Prince  Bozamooski,  who  had  risen  from  obscurity, 
having  been  originally  a  peasant }  Odart,  an  intriguing 
Italian  \  and  Panio,  governor  to  the  ^mod  duke.  The 
arrest  of  Passtck,  one  of  the  conspirators,  seemed  to 
lead  to  a  discovery,  which  would  have  proved  fatal  to 
the  malcontents  ^  but  this  very  circumstance  induced 
them  to  declare  instantly,  and  in  the  end  crowned  an 
apparently  rash  attempt  with  success. 

The  empress,  who  was  nsleep  at  the  castle  of  Peters- 
hoff,  received  intimation  of  their  design  by  a  common 
soldier,  who  soon  after  returned  with  a  carriage  and 
eight  horses*  On  the  faith  of  this  man,  and  accompa- 
nied only  by  a  few  peassnt^,  a  German  female  domes* 
tic,  and  a  French  valet  de  chambre,  she  arrived  at 
eight  oVlock  in  the  morning  in  the  capital,  and  stop- 
ped opposite  the  barracks  of  the  regiment  of  Ismailofi*. 
There  she  addrested  tbe  soldiers  io  an  eloquent  speech, 
intermingled  with  sighs  and  tears,  and  actually,  found 
means  to  persuade  them  that  she  and  her  son  had  but 
tlut  moment  escaped  from  the  bands  of  assassins,  sen! 
by  the  emperor  to  murder  them.  This  story,  by  agi- 
tating the  passions  of  the  troops,  bad  a  wonderful  ef- 
fect on  them,  nnd  they  all  swore,  with  the  exception 
of  only  one  regiment,  to  die  in  defence  of  her  and  the. 
young  archduke.  On  this  tbe  empress  ordered  a  criH 
cifix.to  be  brought,  and  commaoded  the  priests  ta-nd- 
minister  n  new  oath  of  allegiance*  She  afterwards  re* 
j^sired.to.one.of  the  princi]^  chu.i:pb€s,^  where  she  wa^ 
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«»tV]f!ilie  bthlt^  of  Nowgorod  and  AetHngf^'^mA^ 
hamikg  nrtvfned  thaokii  to  Almglity  God^  iiM»oded  m 
baleoay^  mad  prmiutcii  her  son  to  ibe  people.  In  n 
frw  Imm  9km  wm  agmNi  «eeD»  dneaaed  in  the  uttform  •( 
tbe  ftaffd*!  riding  «t  the  hmttd  of  a  naoMrous  nlMlfrcll* 
appotnteil  nrmj  ngmiiiii  her  Iradbaod. 

Ikl  anforluiiate  prtnee  firtt  made  a  shew  o£  re^ial* 
aoctt,  and  oMUiiied  hiH  LiUiiNitiaa  liatteries^  at  Oan^ 
•nbanoii  with  bu  HoUtein  guards^  m  order  to  opp<M« 
what  appeared  to  him  to  be  a  oootemptible  acditioo. 
Whco  k  was  too  late,  be  atlompted  to  get  poMOMioB 
of  Croostadt.  He  might  otill  faHire  etcaped  to  Refel, 
hilt  tbc  womea  in  his  galley  were  apprehentive  of  daor 
ger,  and  the  coartien  shuddered  at  the  proposition  of 
old  Mmucb,  who  wished  tbom  to  assist  the  sailors  in 
rowing. 

On  the  first  intelltgenee  of  the  plot,  this  intrepid 
warrior  had  repaired  to  bis  benefactor,  and  advised 
bim  to  march  directly  to  the  capital,  at  the  head  of  his 
German  troops.**  **  I  shall  precede  yon,  (said  the  go* 
ncroBs  veteran),  and  my  dfsid  body  shall  be  a  rampart 
to  yoor  sacred  person.*'  Bot,  on  the  other  band,  the 
emissaries  of  the  empress,  bathing  his  hands  in  theur 
crooodiie  tears,  deprecated  resistance,  magnified  the 
daageTi  and  inrited  him  to  repose  in  the  inviolable  fi« 
delity  of  bis  consort.  In  short,  on  the  X4tb  of  July 
X761,  be  Was  taken  prisoner  by  the  ordere  of  his  own 
wife,  to  whom  he  bad  been  married  14  years,  prevail 


of  wbidb  have  bttbrrto  been,  info);^  iu  th»  mott;^!^ 
foood  obscurity,  the  onli^ppy  prince  experieneed  the 
same  fattens  iiis  gcnvnHis  protector. 

Catbefioe  betai^. now. fimdy- seated  on  the  throne, 
wisely  dtsterminvd.  .to^  divert  the  tbmights  of  the  oa* 
tidn  from  the  iate  horriid'  scenes,  and  fix  them  ao 
mote  agnrCHble  oljjmtJi.  Having  (ooihsfl  Prussia,.;^^ 
fiiired  a  poeponderaoen  m  the  cabinet  of.  Daamark» 
lisag  become  an  absolute  monarchv,  and  ^nteved  inle 
a  .it«gue  wstb  ^the  popuhir  party  in  Sweden,  not  yet 
bcfeftof  sts  ii  beetles,  she  cast  her  eyea  On .  ()oi»rUlid» 
then  governed  by  Prince  Charles  of  &kaony,  Ahtf  'M* 
CDod  son  v£  Angastns  III.  king  of  Poland ;  and^.  iod* 
ing  tliat  connlry  adnimbly  situated  for  the  iacvcMe  ^f 
her  present,  and  the  extension  of  btr  futiife -powery 
ske,  in  1762,  expelled  the  btwfol  sovere-igfD,  and  in- 
vested Btron,  a  creature  of  her  own,  with  tbe  ducal 
cap.  Not  content  with  this,  tbe  new  duke,  soon  r^ 
dueed  to.  tbe  most  abject  depeodeuoe,  was  pteeeoted 
from  resigning  bis  precarious  poifer,  and  tbe  stistea  as- 
sembled at  Mittau  were  actually  interdicted  from  no« 
minating  a  successor.  This,  however,  was  only  a  pre« 
lude  to  fiir  greater  scenes^  for  she  had  hardly  detkreH' 
ed  one  sovereign  before  she  undertook  to  create  «ae~ 
ther.  Augustus  IF.  or,  as  he  b  called  by  some^  Am* 
gnstusIIL  ofPoiandy  having  died  at  Dresden,  i«i  1763, 
bee  imperhd  majesty  did  not  let  slip  so  fair  an  opportu* 
nity  hr  interfering  ia  the  appointment  to. tbe  vacant 
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ed  on  by  tbe  threats  and  intreattes  uf  C)ount  Panin  to^    thronis  and  even  placing  «ao  of  her  depetulents  on  it. 


renounce  bis  crown,  conveyed  to  the  castle  of.  Rob<- 
scha,  ami  Uiree  days  afterwards  put  to  death.  Of  tbe 
titled  minions,  who  perpetrated  this  daring  murder,  one 
carried  the  guilty  mark&  of  the  <^ftar*8  scymitar  oa  bia 
ferehead  to  the  grave,  and  auotlier,  tortnred  for  years 
by  the  remembrance  of  the  last  bloody  scene  in  the 
tragedy  of  bis  expiring  sovereign,  exhibited  e  shocking, 
spectacle  oriesanity  and  remorae.. 

Tbe  empress,  on  her  awnmption  of  the  new  vacant 
crown,  notified  tbe  event  to  all  tbe  coMts  of  Europe, 
under  her  new  name  of  Catherine  Alexiewna  II.  But 
there  was  still  a  competitor  for  tbe  empire,  and  s«spi« 
cion  never  slumbers  near  a.  throne.  Tbie  was  Prince 
Iwan,  son  to  tbe  princess  of  Mecklenborgb,  and  grand 
nephew  to  Peter  the  Great,  and  the  empress  Anna 
Iwanowna,  who  Imd  destined  him  for  her  successor  ^ 
bot  in  consequence  of  a  former  revolution,  be  was 
seized  while  yet  an  infant,  and  doomed  to  lead  a  life  of 
captivity.  During  18  years  of  precarious  eacistenee, 
he  bad  been  shut  up  in  the  castle  of  Schlusselbonrg,  and 
never  in  all  that  time  did  be  breathe  tlie  open  air,  or 
beheld  tbe  sky,  bot  once.  This  prince  was  visited  by 
Peter  III.  who  finding  htm  in  an  arched  room,  20 
feet  square,  determined  to  set  him  at  liberty  ;  but, 
aUs !  the  youth,  in  Consequence  of  his  long  and  soli- 
tary confinement  bad  been  deprived  of  bis  senses.  In 
tbii  situation,  the  emperor  determined  to  build  a  htmse 
for  him,  with  a  convenieet  terrace,  wliere  he  might 
take  tbe  air  daily  within  the  fortress.  Such,  hewevefy 
are  tbe  changes  of  fortnne,  that,  in  three  weeks,  he 
himself  was  alM  precipitated  from  a  tbrooe,  and  ox*' 
posed,  ie  a  violent  deatfi.  This  event  was  bot  the  pre- 
kide  ta  tliat  of  iwan.;  for,  as  orders  had  been  given,  i^ 
case  of  aa  attempt  to  rescue  binv  that  an  end  should  be 
pot  to  bis  life  ^  and  a  real  or  pretended  plot  hating 
been  Hatched  for  this  purpose,  the  motives  and  detaib 


Count  Pouiatowski,  onthe  elevation  of  Catlierine,  bad 
sent  a  friend  to  Petersbuigh,  to  sound  the  disposition 
of  tbe  empress  about  bis  return  to  that  capital,  wbcra 
be"  naturally  hoped  to  participate  in  her  power,  and 
baak  in  the  suasbine  of  tbe  royal  smiles.  But  tbe  more 
prudent  German,  who  was  at  tins  very  moment-  med»* 
tatang  a  splendid  provision  ior  ham  ekewbere,  probibil- 
ed  the  journey  from  political  motives.  Aocerdingly^ 
notwithstanding  tbe  opposition  of  the|^ndehancellor' 
Bestucbeff,  and  iadeed  of  ail  her  minbteca,  she  detesu 
mined  to  invest  him  with  the  ensigns  of  ropalty*.  The 
bead  of  tbe  hoaee  of  Brandenburgh,  swayed  by  liis 
hatred  to  Saxmif  and  Austria,  or,  wbat  isiatillmore 
Itbely,  tbe  Prussian  eagle  having  perhaps*  <  even  now, 
scented  hi»  fntore  prey,  Catherine  wab  ewabled  to  send 
X  0,000  men  into  Poland,  who,  encamping'  on  tbe 
banks  of  the  Vistula,  overawed  the  deliberatiooa  of 
tbe  diet,  assembled  on  theptb  of  May  1764,  asdplaeed 
Stanislaus  Augustus  on  the  throne.  Tbus,:i)y  tbe 
appearance  ef  a  camp  filled  with  Bossian  mercenaries^ 
was  viobMed  one  of  the  fundamental  laws  of 'tbe  com- 
monwealth,  established  ever  since-  tbe  time  ef  Sigts- 
mund  Augustus,  two  centuries  before,  in  coaseqnenee 
of  which  tbe  election  of  a  king  .is.  deeoMd  void  *  while 
there  are  any  foreign  troops  witliio  the  territories  of  tbe~ 
republic }  and  so  justly  jealoui  weiw  tbe  ancient  Poles 
of  their  national  iudependence,.4bait'tbe  marshal  of  the 
diet,  en  those  occasions^  vms  aeoualonitll  ^^^qwest  all 
ambassadors  to  absent  themselves^  as  hecould>eot  be 
answerable  for  the  safety  of  their-peiBoas. 

Having  conferred  the  cm ww* of  P4daad,  September 
7»  1764,  on  an  amiable  and' aceontplisbed  prince,  who,, 
on  aoooant  of  hb  TOOth,  bis  poverty,  and  even  bis  di*^ 
pendence  on  Russia,  would  bav^  bden'«etclfuled  feonv 
that  painful  pre-eminence  bad. tbe  feed 'anfiragfe bf  tbe 
nation  been  collected  j. and  who  wxs,  m  eon^que^ce 
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Citb'*iine.  of  tbe  hatred  of  his  conotrymen,  still  more  subjected 
to  the  dominion  of  the  empress,  she  began  to  prepare 
for  a  war  against  the  Turks,  whlah  was  accordingly 
declared  in  1768.  During  this  contest  the  Greek 
cross  was  triumphant  both  by  sea  and  land.  On  the 
first  of  these  elements  her  fleet,  under  Count  Orloff, 
entered  the  straits  of  Gibraltar,  and  carried  terror  aod 
desolation  among  the  islands  in  the  Archipelago,  and 
throughout  the  defenceless  shores  of  Asia  Minor  }  oa 
the  second,  her  armies,  under  Galitzen  and  Roman- 
zoflf,  achieved  many  important  victories,  seized  on  the 
fortress  of  Choczim,  and  prevailed  on  the  Greek  inha- 
bitants of  Wallachia  and  Moldavia  to  acknowledge  her 
as  their  sovereign. 

In  the  mean  time,  however,  a  dangerous  insorrec- 
tion  broke  out  in  the  heart  of  her  dominions,  instigat- 
ed by  a  Cossack  of  the  name  of  Pugatsdieff,  who  pre- 
.  tended  .to  be  Peter  IIL  After  displaying  great  valour 
and  considerable  talents,  which  had  enabled  him,  at 
the  head  of  raw  and  undisciplined  levies,  to  contend 
against  veteran  troops  and  experienced  generals,  this 
unfortunate  man  was  at  length  seized,  inclosed  in  an 
iron  cage,  and  beheaded  at  Moscow  on  the  2i8t  of  Ja- 
nuary 1775. 

A  peace  had  been  concluded  on  the  2i8t  of  July,  an 
the  preceding  year,  with  the  Forte,  which  proved 
highly  honourable  to  Russia  ^  but  it  was  productive  of 
little  benefit,  for  the  liberty  of  navigating  the  Black 
sea,  and  a  free  trade  with  all  the  ports  of  the  Turkish 
empire,  which  would  have  afforded  inestimable  advan- 
tages to  a  civilized  people,  was  scarcely  of  any  conse- 
quence to  a  nation  unacquainted  alike  with  commerce 
and  manufactures. 

Accordingly,  we  find  hec  imperial  majesty  still  nn^ 
Ratisfied.     Ambition,  which  in  a  female  bosom  is  ever 
insatiable,  stimulated  her  to  attempt  new  aci|oisiUoD8, 
and  we  learn  with  astonishment  that  her  diplomatic 
artifices  proved  infinitely  more  hostile  to  the  Turkish 
crescent,  than  even  her  victorious  arms.    Scarcely  had 
four  years  elapsed,  when,  after  an  armed  negotiation, 
a  new  treaty  of  pacification  was  agreed  to  by  the  re- 
luctant saltan,  on  the  2xst  of  March  1^89,  in  conse- 
quence of  which  the  Crimea  was  dedarea  independent : 
an  event  not  calculated  to  close  ancient  jealousies,  but 
on  the  contrary  to  pr(5duce  fresh  dissensions,  as  it  af- 
forded an  opening  into  the  very  heart  of  the  Turkish 
empire,  and  a  ready  pretext  for  future  interference. 
New  claims  and  new  concessions  immediately  followed. 
Russia  insisted  on  establishing  consuls  in  the  three  pro- 
vinces of  Moldavia,^  Wallachia,  and  Bessarabia,  which 
slie  was  accordingly  permitted  to  do  by  the  treaty  of 
178 1.     Mortifying  as  this  compliance   was,  it  pro- 
duced but  a -short  respite.     The  emperor  Joseph  was 
now  brought  upon  the  political  stage,  and  the  Roman 
and  Russian  eagles,  after  hovering  over  the  carcase  of 
the  Turkish  empire,  and  meditating  to  devour  the  whole, 
were  at  last  content  with  a  part  of  the  prey.     The  em- 
press, as  it  may  be  readily  believed,  was  not  inatten- 
tive to  her  own  interests^  and  by  the  treaty  of  Con- 
stantinople, signed  January  9.  1784,  to  Russia  was 
ceded  the  entire  sovereignty  of  the  Crimea,  which  then 
.    received  its  ancient  name  of  Taurica,  the  isle  of  Taman, 
and  part  of  (Cuban. 
It  was  now  in  the  58th  year  of  her  age,  and  the 
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25th  of  her  reign,  tbiil  Catberipe  may  be  takl  to  have  Catherine, 
attained  the  very  summit  of  her  wishes.  There  was  no 
one  who  pretended  to  the  throne,  unless  her  son  Paul 
Petrowitz,  an  amiable  prinee,  who  had  attained  his 
33d  year,  without  displaying  the  leaet  symptom  of  am* 
bition,  and  who  besides  was  superintended  with  the 
most  watchful  jealousy.  She  had  triumphed  over  a 
nation,  supposed  to  be  the  natural  enemy  of  Russia, 
both  by  arms  and  negotiations,  and  she  dazzled  her 
barbaroQS  subjects  with  the  blaze  of  her  glory)  for  they 
were  eager  to  forget  her  errors,  in  order  to  contemplate 
a  grandeur  which  soothed  their  national  vanity.  Know- 
ing the  eEeet  of  splendour  upon  ignorance,  she  ushered 
in  the  year  1787  with  a  brilliant  journey  to  Cherson. 
Accompanied  thither  at  onoe  by  a  court  and  an  army, 
with  foreign  ambassadors,  an  emperor  and  a  king  m 
her  train,  she  intended  to  have  assumed  the  high-sound- 
ing titles  of  Empress  of  the  East,  and  Liberator  of 
Greece.  At  Kiow,  where  she  reniained  during  three 
months,  she  was  received  under  triumphal  arches^  and, 
having  heard  the  petitions  of  the  deputies  from  distant 
nations,  and  extended  the  walls  of  that  city,  she  in- 
scribed, with  an  arrogant  anticipation,  the  fdlowing 
motto,  in  Greek  characters,  on  the  qvarter  next  to 
Constantinople :  '*  Throngh  this  gate  lie*  the  road  to 
Byzantium.^ 

Scarcely,  however,  had  the  empress,  after  visttiAg 
Moscow,  returned  to  her  capital,  ^an  the  Tbtk 
thought  proper  to  declare  war.  Her  majesty,  long 
since  prepared  for  an  event  which  was  far  from  being* 
displeasing,  called  forth  the  stipulated  succours  of  her 
ally  the  emperor  \  and  the  oomhined  army  under  the 
prince  de  Cobonrg  made  itself  master  of  Cboozim,  at 
the  end  of  a'siege  of  three  months.  Oozakow,  after 
a  still  more  obstinate  resistance,  was  taken  by  storm, 
by  the  Russians  alone.  A  diversion,  however,  was 
made  by  the  king  of  Sweden,  who,  subsidized  with 
Turkish  gold,  and  directed  by  Prussian  counsels,  fought 
his  own  battles  at  the  expenoe  of  his  ally.  But  the 
exertions  of  this  monarch  were  principally  confined  to 
the  indecisive  naval  actions  of  Stoogland,  in  whidh  both 
parties  elaiaaed  the  victory,  and  this  was  iNmn  after 
followed  by  a  convention  lor  peace. 

Disembarrassed  from  an  active,  if  not  a  powerful 
enemy,  the  empress  no  longer  confined  her  conquests 
to  Uie  course  of  the  Danube,  but  crowned  the  cam- 
paign with  the  captnre  of  Ismael,  which  was  taken  by 
storm  on  the  2ad  of  Deeembor.  On  this  occasion 
Suwarrow,  one  of  her  favourite  generals,  displayed  a 
horrid  mixture  of  courage  and  cruelty,  aitd  thus  proved, 
to  a  demonstration,  that  personal  bravery  is  far  from 
being  incompatible  with  the  deadliest  revenge.  Incensed 
at  the  gallant  resistance  of  the  Turks,  like  Csesar,  he 
snatched  a  standard  from  a  snbahem,  and  planted  it 
with  his  own  hand  on  the  walls  of  tlie  city  \  like  Sylla, 
he  doomed  the  vanquished  to  experience  a  bloody 
proscription^  and  upwards  of  30,000  men,  women,  and 
children,  if  we  are  to  credit  the  boastful  account  of 
the  barbariatis  diemselves,  perished  by  the  sword  and 
bayonet  of  the  unsparing  Russians. 

Instead  of  recaining  the  Crimea,  as  bad  been  ex* 
pected  by  the  sultan,  the  fortress  of  Oczakow,  and  all 
the  territories  between  the  rivers  Bog  and  Dniester, 
wese  assigned  to  the  empress,  who  ilow  {bund  htarself 
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Catlieitaff.  tiMrer  to  that  Byzaotiom,  on  wfaich  slie  lisd  so  eageriy 
fixed  her  eye,  by  a  wliole  campaign,  than  at  the  com- 
neneement  of  hosttlittes. 

Having  concladed  a  final  treaty  of  peace  vrixh  the 
Turk,  on  the  9th  of  January  1792,  by  which  the  river 
Dniester  beaame  the  boundary  of  the  two  empires, 
and  was  to  be  navigated  by  both,  the  empress  had 
more  time  to  apply  her  attention  to  European  politics. 
Part  of  Poland  had  been  dismembered  and  partitioned 
doHng  the  year  1772,  not  only  in  contravention  to  the 
general  rights  of  nations,  bat  in  direct  opposition  to 
the  most  solemn  treaties  on  the  part  of  Cassia,  Prussia, 
and  Austria,  The  revolution  which  took  place  in  that 
ill-fated  country  on  May  3.  1791,  and  which  afforded 
the  prospect  of  a  happy  and  stable  government  to  the 
remains  of  the  republic,  was  the  signal  of  its  annihila- 
tion. The  imperial  and  royal  spoilers  seized  this  op- 
portunity to  fall  once  more  in  concert  on  their  prey, 
which  they  forced  to  expire  under  their  talons  j  and 
they  have  since  cot  it  into  shares,  and  attempted  to 
disfigure  it  by  new  names,  lest  it  should  one  day  be 
reclaimed  by  the  lawful  owners.  After  this  insult  to 
humanity,  Stanislaus,  whom  posterity  may  acknow- 
ledge as  an  unfortunate,  but  surely  not  as  a  great 
king,  was  forced  soon  after  to  abdicate,  and  allowed  to 
retire  into  obscurity  with  his  mistress,  his  children,  and 
a  pension. 

Another  great  object  had  for  some  time  engaged 
the  attention  of  Catherine  and  her  cabinet.  This  was 
the  French  revolution  ;  an  event  pregnant  with  conse« 
^uences  that  involved  the  claims,  or,  more  properly 
8peakin|^  the  existence  of  all  the  sovereigns  of  Europe. 
With  a  treasury  nearly  exhausted  by  the  war  with  the 
Ottoman  Porte,  which  was  not  then  terminated,  and 
at  a  distance  from  the  scene  of  action,  the  empress  could 
not  well  engage  in  the  contest ;  but  she  readily  entered 
into  the  coalition,  and  soon  after  subsidized  her  late 
enemy  the  king  of  Sweden  ^  but  that  enterprising  prince 
met  his  fate,  on  the  night  of  the  j6tJi  of  March  17921 
by  the  hand  of  an  assassin. 

Notwithstanding  this  sinister  event,  the  head  of  the 
Greek  church,  compassionating  the  fate  of  the  pretend- 
ed father  of  the  Christian  world,  promised  to  exert  her- 
self for  the  restoration  of  Avignon  to  the  holy  see. 
She  also  launched  forth  a  menacing  manifesto  agarost 
France,  and  prepared  for  a  new  war. 

The  empress  has  hitherto  been  contemplated  in  her 
public  character.  It  may  not  be  amiss  now  to  fix  our 
eyes  on  the  individual  \  to  pay  some  attention  to  th^ 
sex  of  the  sovereign,  and,  viewing  majesty  as  it  were 
in  an  undressi  behold  the  woman  lurking  behind  the 
princess. 

It  might  have  been  supposed,  that  in  the  neighbour- 
hood of  the  Hyperborean  regions,  the  passions,  if  not 
dormant,  would  be  at  least  moderate,  and  that  the  men 
would  consequently  be  temperate,  and  the  women 
chaste, '  The  contrary,  however,  is  the  case ;  and  it 
is  left  to  the  philosopher  to  determine,  whether  the 
double  windows  and  heated  rooms  of  St  Petersburgh, 
added  to  an  affectation  ^f  oriental  manners,  be  not  to 
the  full  as  critical,  in  respect  to  female  virtue,  as  the 
climate  of  Naples  and  Turin.  Certain  it  is,  however, 
that,  during  the  reign  of  Catherine  II.  no  remarkable 
increase  of  indecorum  took  place,  and  that  any  occasion- 


I     3  CAT 

sal  indiscretions  appear  to  have  made  but  little  impres-  Catherine"^ 
sion  on  the  public  mind. 

Count  Gregory  Orloff,  distinguished  in  Russia  by 
th^  appellation  of  Gregorevitsch,  was  \>ne  of  the  hand* 
somest  men  in  the  north.  Gratitude  and  affection  both 
conspired  to  procure  him  a  favourable  reception  at 
court :  and  from  an  obscure  condition  he  soon  rose  to 
the  highest  offices  of  the  state,  which  he,  in  fact,  go* 
verned.  His  opinion  in  the  cabinet  was  listened  to 
with  deference,  and  he  was  invested  with  the  supreme 
military  command.  Still  higher  honours  awaited  him. 
The  enipress-^uern  was  solicited'  to  grant  him  a  diplo* 
ma  of  prince  of  the  empire  ;  it  was  next  in  contempla- 
tion to  decorate  him  with  the  titles  of  Duke  of  Ingria 
and  Carelia,  and  the'chancellor  Bestucheff  actually  pro« 
posed  to  the  empress  that  he  should  be  admitted  as  the 
partner  of  her  bed  and  throne.  But  this  scheme  was 
blasted  by  the  interference  of  Count  Panin  ^  who,  not 
content  with  his  own  ri^monstrances,  invoked  the  in- 
terposition of  Razumoflsky  and  Vorontzoff,  and  found 
means  to  divert  Catharine  from  her  purpose. 

Soon  after  this  the  conduct  of  Orloff  be^an  to  give 
dissatisfaction^  for  he  absented  himself  mm  courts 
went  but  seldom  to  the  palace ;  resided  principally  in 
the  country }  and,  being  extremely  addicted  to  hunt- 
ing, dedicated  whole  weeks  to  the  chace  of  the  bear 
Panin,  who  had  frequently  experienced  his  arrogance,, 
deemed  this  a  happy  opportuni^  to  procure  his  dis- 
grace. He  accordingly  introduced  a  young  officer 
named  Vissensky,  who,  being  directed  by  the  artful 
minister,  behaved  in  such  a  manner  as  to  give  reason 
to  believe  that  he  would  soon  reign  uncontrolled. 
Pride,  however,  on  this  occasion  supplied  the  place  of 
affection,  and  Orloff  suddenly  alteiring  his  conduct,  his 
rival  was  dismissed  with  superb  presents,  and  invested 
with  an  employment  that  required  his  residence  in  a  re- 
mote province. 

A  new  favourite  soon  after  made  his  appearance  in 
the  person  of  Vassiltschtkoff,  a  subaltern  in  the  guards, 
and  advantage  was  taken  of  the  absence  of  Orloff  to 
introduce  him  at  the  hermitage.  This  officer  was 
young  and  handsome ;  but  nature,  which  had  been  la- 
vish to  his  person,  seems  to  have  been  at  no  pains  with 
bis  mind.  He  was  immediately  appointed  chamber- 
lain to  the  empress,  enriched  with  splendid  presents, 
and  treated  with  the  most  flattering  attention.  In  the 
mean  time  Gregorevitsch,  who  had  been  appointed  to 
treat  with  the  Turkish  plenipotentiaries  relative  to  a 
peace,  on  hearing  of  this  unexpected  event,  instantly 
returned  to  the  capital  from  Fokshiani,  but  was  arrest- 
ed at  the  gates  of  Petersburgh^  and  stripped  of  all  his^ 
employments.^  He,  however,  experienced  the  impe- 
rial bounty,  and  received,  as  a  recompense  for  his  sub- 
mission, the  sum  of  100,000  rubles  in  hand,  a  pension 
of  150,000  more,  a  magnificent  service  of  plate  3  and, 
to  crown  the  whole,  an  estate,  with  6000  peasants  upon 
it,  was  made  over  to  him. 

Vassiltschikoff,  during  22  months,  enjoyed  all  tbe- 
distinction  belonging  to  the  reigning  favourite  3  but 
at  the  end  of  that  period  he  also  found  occasion  to  la- 
ment the  inconstancy  of  fortune.  This  young  man  had 
condncted  himself  with  great  prudence,  for  he  bad  ne- 
ver abused  his  influence.  He  possessed  none  of  that 
haughtiness  so  common  to  upstarts  3  and  he  did  not  ap- 
pear 
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Cfetherine.  pttr  eager  to  fnorease  bis  own  fertinir,'or  to  iimimah 
*  V  — '  that  of  his  rivals.  Such  was  bis  rooderatiooi  that,  as 
bis  elevatioQ  excited  no  envj,  so  bis  disgrace  was  «i»- 
accompanied  by  exultation.  His  faults  are  still  aa> 
known  ;  and  most  probably  be  bad  ceased  to  please. 
Jfiis  retreat,  however,  was  accompanied  by  every  mark 
of  respect ;  and,  as  be  repaired  to  Moscow,  the  place 
of  his  destined  exile,  he  reoeivcd  presents,  on  his  joor^ 
ney,  which  might  be  styled  impcriaf  on  account  of 
their  magnificence. 

No  sooner  was  this  change  made  public  than  Orloff 
appeared  once  more  on  the  scene,  and  was  readmitted 
to  all  his  former  inflnence.  Supposing  Panin  to  be  the 
i»use  of  his  late  exile,  he  extorted  a  promise  from  his 
royal  mistroM  to  dismiss  him  from  his  employmeots. 
Her  assent  was  given  with  reluctance  ;  and  the  prayers 
of  the  grand  duke,  who  was  too  generous  to  sufler  his 
preceptor  to  fall  a  prey  to  the  suspicions  of  a  man  bo 
did  not  love,  induced  hrr  to  revoke  her  intentions. 

In  the  mean  time  the  manly  air  and  elegant  appear- 
ance of  Potemkin  miide  a  great  impression  on  an  illus- 
trious pettfonage.  This  officer  had  been  bred  in  the 
guards ;  and,  percotving  on  that  memorable  day  when 
the  empress,  mounted  on  a  fine  charger  and  dressed  in 
regimentals,  exhibited  herself  at  the  bead  of  the  troops, 
that  she  had  forgotten  to  place  a  pinme  in  her  hat,  he 
snatched  this  decoration  from  bis  own,  and  presented  it 
to  the  new  sovereign.  Neither  this  action^  nor  the 
grace  with  which  it  was  performed,  had  escaped  unno- 
ticed ;  and  the  time  was  now  arrived  when  bis  attach- 
ment  was  to  receive  an  ample  remuneration. 

The  post  of  favourite  is  almost  peculiar  to  Bussia, 
and  was  doring  many  years  considered  an  official  em- 
pkynienU  Ever  since  1730  the  nation  had  been  go- 
verned by  women,  except  doring  the  short  and  anfor- 
tnnate  reign  of  Peter  III.  In  fine,  it  seemed  to  be 
sanctioned,  if  not  by  a  fundamental  law  of  tlie  empire, 
at  least  by  prescription  \  as  foor  empresses  had  micoes- 
aively  consecrated  it  by  their  practice,  and  the  age  of 
the  last  Elixabetb  made  it  be  considered  in  some  mea- 
sure as  a  mere  appendage  to  imperial  grandeur. 

Potemkin  soon  ^ew  giddy  •  with  success,  and  bis 
pride  and  presumption. keeping  pace  with  bis  elevation, 
lie  accordingly  exposed  himself  to  a  number  of  dis- 
agreeable events.  Boasting  one  day  of  the  cxtent^of 
bis  power  in  presence  of  Count  Alexis  OrloflF,  the 
brother  of  his  predecessor,  he  received  a  blow  which 
deprived  him  of  an  eye;  and  Prince  Gregory  Orloff 
having  requested  bis  dismission,  be  was  forced  to  repair 
to  Smolensk,  at  once  the  place  of  his  nativity  and  exile. 
Such  was  his  vexation,  partly  from  the  loss  of  his  eye., 
and  partly  from  bis  disgrace,  that  be  actually  enters 
tained  some  idea  of  turning  monk  \  but  a  submissive 
letter  produced  his  recal }  and  from  that  moment  be 
seemed  to  have  dropped  all  thoughts  of  the  cowl. 

Ambition  now  appears  to  have  taken  complete  pos- 
session of  tlie  bosom  of  Potemkin }  and  this  was  amply 
gratified,  for  his  influence  soon  ^ex tended  to  every  de- 
partment of  the  state,  and  he  himself,  after  procuring 
the  dismission  of  Count  Zachar  Cherniche^  became 
vice-president  at  war,  with  a  seat  in  the  council,  fiat 
his  aspiriiyr  hopes  were  not  yet  gratified,  for  be  enter- 
tatoed  still  iiigher  expeeutioos. 

With  a  view  to  the  accomplishment  of  these,  be  af- 
fected to  be  once  more  seized  with  a  fit  of  religiom 
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and  kept  Lent  with  grsat  strictncis»  liviag  Qfon  mols  CeUifiiaa. 
and  water  during  that  boly  seasoa*    He  also  wearied 
all  the  saiints  in  the  Greek  calendar  with  his  prayeta^ 
went  daily  to  confession,  and  having  selected  on  this 
occasion  the  same  priest  that  aflor&d  absolution  to  a 

great  personage,  be  besooglit  him  to  inform  hee,  that 
is  alanned.  conscience  conid  no  longer  p^nait  him  to 
indulge  in  an  intercourse,  which^  bgr  marriay  alanoy 
would  cease  to  be  criouaal. 

This  project,  however,  failed  of  sucrwn  \  aiid,^|Hioa 
after  the  empress's  return  to  Petersbusgh  (for  it  was  al 
Moscow  that  it  had  been  first  conceived )t  a  young 
nan  from  the  Ukraine,  of  the. name  of  2^vadolsky, 
was  honoured  with  the  imperial  couoteaance,  while  the 
haughty  Potemkin  received  the  customary  intimation, 
'*  that  he  mast  prepare  to  travel.'*  Potemkin  did  not 
dare  to  disobey,  but  he  evaded  the  order  i  fort  setting 
out  in  great  form,  he  proceeded  a  /ew  miles  towards 
the  place  indicated  for  bb  exile,  but  returned  in  the 
course  of  next  day,  and  placed  himarlf  in  the  evening 
exactly  opposite  to  the  empress  as  she  was  about  to  sit 
down  to  whist.  Every  one  expected  to  behold  some 
signal  mark  of  the  imperial  displeasure ;  but,  on  the 
contrary,  Catherine,  handing  him  a  pack  of  cards,  de^ 
sired  the  ex-favourite  to  cut  in,  observing  that  he  bad 
always  been  a  fortunate  player*  His  posts,  bis  honours, 
his  influence,  were  all  restored  to  him,  and  be  now 
occupied  a  new  sittiation  about  the  pecson  of  her  impe- 
rial majesty,  for  be  became  her  friend* 

In  the  mean  time  the  bosom  of  the  humble  Zava- 
dofisky  began  to  catch  the  flame  of  ambition  \  and,  as 
be  was  jealous  of  the  grandeur  of  Potemkin,  he  aimed 
a  deadly  blow  at  his  consequence.  '  But  the  miaister 
at  war,  become  wily  in  his  turn,  warded  it  off,  and 
made  it  recoil  on  the  bead  of  bis  rival.  Perceiving  a 
handsome  young  Servian  officer  of  hussars,  of  the  name 
of  Zoritcb,  who  had  repaired  to  Petersburgb  in  search 
of  promotion,  be  presented  him  with  a  captain's  cooi- 
mtssioa,  and  in  a  few  days  hf  was  perceived  behind  the 
chair  of  the  empress.  A  large  estate,  the  rank  of 
major-genorslt  and  an  immense  sum  of  money,  soon 
becamis  the  appanage  of  this  fortunate  youth)  but  the 
empress  perceiving  that  he  was  ignorant,  and  being 
disgusted  at  his  want  of  accomplisbnients,  recommend- 
ed, as  be  eould  speak  no  language  but  that  of  the 
Bussian  boors,  that  be  should  be  sent  abroad  forim* 
provement. 

Fortune  seems  to  have  been  in  a  plajful  mood  when 
she  elevated  Bimsky  Korxakoff  to  the  post  of  chamber- 
lain^ and  successor  to  the  Servian.  This  man  had  ac- 
tually been  a  Serjeant  in  the  guards  \  he  was  now  pro- 
claimed aid-de*camp  general  to  the  empress,  abd  pre- 
sented with  the  palace  of  Vassiltscbik«)ff. 

He  proved  to  be  a  vain  upstart,  whose  dress  exhi- 
bited a  profusion  of  diamonds,  and  whose  conduct  was 
such  as  could  not  fail  to  involve  him  in  ruin.  .  This 
speedily  occurred  \  for,  being  detected  in  a  secret  cor- 
reapoodenee  with  a  lady,  she  was  banished  from  court, 
ami  he  was  obliged  to  repair  to  MoKow. 

The  same  day  that  beheld  his  disgrace  witnessed 
the  good  fortune  of  Laskoi,  a  Pole  bv  descent,  and  an 
officer  o^'  tlie  body  gnards  by  profession.  Tlie  educa- 
tion of  this  young  roan  had  been  neglected  (  but  thU 
defect  was  in  some  measure  remedied  l»y  the  zeal  and 
attachment  ^  an  illustrious  personage,  who  soperin- 
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t^  Md  itt  A  tfaMtiimd  h$  W    beroMfel  lMMi»,ud  hntHt/baM  nm  ooibe,  ftoowding  to 

OMioitf;  .SottietfaMftfterilwntiredtolior  dotet)  snd 


«••  ranukAbU  ibr  the  Mptrior  ekgance  of  fan 
«•  Ike  giwooi  of  fan  fe/ttcn  i  bnt^  wUe  la 
tho  lower  of  yoalh^  end  ibe  ynrj  tnight  of  bit  Cm 
vo«r»  be  ivm  ftttocked  bf  a  owrtid  diseeae^  wbtob  o«l 
km  off  After  a  eboit  illneat.  He  died  in  tbe  erou  of 
UtAifaflratay  fvlw  WM  inceMdAbleoA-tbo  ooomioo,  aod 
lefciid  to  tAko  A07  •mtaanioA  doiiog^direo  wbolodaiyi* 
A  QiAQtoleQiiH  tbe  pUn  of  wbkb  me  sketched  oot  by 
AO  EagHib  Aitiiti  ittleeted  tbe  fotpeot  of  t|n  enpieas 
I9b»  bttiet  ia  teeie  en  eeeioff  il  two  yean-  after*  Hie 
fbitaae*be  had  beqaeaitbed  lo  her  lonerial  majeetjr, 
but  obo^  preieiiCed  it^  with  her  aooatyteed  ge»erowty» 
to  the  titter  of  tUe  haadtoon  yoal^'^^ 

Tbe  DMl  peetea  who  atpired  t^  tbe  pott  of  fetoorite 
wee  A  yoaag  laaa  edocaled  io  Boetland^  aad  who  bad 
beeoiaeaMb>woftbeBo]raL43oeietjF.ofLoaden»  Tbit 
WAt  Prioee  Dathkoff,  tea  to  tbe  «eUbiated  piincete  of 
the  tame  aame,  who  bad  paiticipated  ia  tbe  meoiora^ 
Uo  revolatioa  that  loveUed  Peter  UI.  with  tbe  doet* 
▲  lienletteot  of  tbe  aa«M  of  Yermoloff  aoticipated 
biai,  howerery  in  tbie  poet,  .to  which  be  was  raited  hj 
the  iaterett  of  PoteoikiD  >  bat*  proving  aogratefol  to 
hit  beaefecler,  be  was  enddeoly  ditgiaood,  beiog  re* 
pboed  bjr  Meiaoaoffi  who  atttoded  her  aamerial  bmi* 

ef  dariAg  her  jearaer  to  tbe  Crioiea.  He  CtU  ia 
,  howefor,  with  a  ladj  of  tbe  ooort  j  and  no  seen* 
cr  was  tbe  eiapreto  inibrned  of  this  eiroanttaaoe^  tbaa 
the  intitted  on  bit  manrjing  her  iatmedieteJy  |  afler 
which  they  wert  sent  into  exile  at  Moscow. 

Plato  Zubol^  an  officer  of  tbe  horte  goard%  tupf^ed 
his  plaoe.  This  aspiring  joaag  meo^not  ceateat  with 
wealth  and  boaoors,  aSsoted  pablic  employments }  and 
it  is  asserted  that  the  idea  of  tbe  eecond  divisioo  of 
Poiend  originAted  with  him.  In  a  short  time  be  be* 
came  omnipoteat  at  Peterebnrgb.  He  was  deoorated 
with  tbe  title  of  prioee^  reoeiYed  tbe  postof  grand 
enster  <ef  the  aitillery }  dl  the  admirals,  generals,  aad 
mtnirters  of  the  empuey  were  to  be  seen  at  his  levea^ 
bending  lowly  belbre  bia,  and,  if  ii^e  are  to  belieee 
the  Aothor  of  a  work  ef  soom  repotationfi  <payiag  tbeir 
eemplimeats^  at  the  saaw  timoi  ia.grsat  form,  to  his 
bvoarite  monkey. 

Catherine  kitberto  had  oaly  afforded  empty  promi- 
ses to  the  enemies  of  France :  but,  at  the  instigation 
of  Znboff,  ebe  now  formed  the  design  of  giriog  eft^ 
tusl  assistance  to  tbe  confederated  kings  $  and,  as  a 
proof  of  her  iatentiooe,  issued  orders  for  a  sqaedroo  of 
men  of  war  to  join  tbe  English  feel,  and  commended 
a  levy  of  60,000  troops.  She  at  tbe  saaw  time  prose* 
CBted  a  war  00  tbe  frontiers  of  Penia,  where  her  army, 
ander  the  command  of  a  near  relation  of  tbe  grand 
matter  of  tbe  artilleir,  had  experieneed  a  mott  himu* 
Uatiag  defeat ;  aad  the  wat  aew  preparing  to  esnd  froth 
teeoeort  to  bit  attittaace. 

Such  were  the  prejeeta  that  eocopied  tbe  aiind  of 
Catberiae,  the  overthrow  of  the  Frenefa  repabUc,  mat 
the  eobjogatioa  of  tbe  ditlant  Perskns,  whoa  the  wat 
tfflitten  by  the  band  of  death*  Tbit  foiiaaate  pni»» 
oest  had  hitherto  eo joyed  aa  almott  uainterrapted  state 
U  good  heakb  dariag  the  srbole  of  her  long  reiga. 
She  waa  tometimet,  iadeed,  tubject  to  a  cdic,  and 
her  legt  were  now  and  then  ehmrv^d  to  swell )  hot 
aeitber  of  the^e  tyiaptasm  were  sdarmiag. 

'On  tfao  worriag  of  tbe  ctb  of  November  she  asea  at 
Vol.  V.  Part  I^  f 
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her  leag  •abseaoe  affofding  eaose  of  saspicioo  to  her 
attettdaots,  they  antered  tl^  apaitawnt,  Aod  fomid  ber 
lying  spoecbleMi  Dr  Regefsoo,  her  physieian,  being 
seatfof\  be  treated  her 'disease  as  as  Apoplesy,  add 
eoaridsvable  roUefseambd'toeosae  afterlbe  applioattoo 
of  tbe  laneet.  Bat  the  empresi  aerer  cntiialy  recov«r> 
ed  ber  eeases^  aad  did  notntter  a  single  weed  goring 
tbe  remainder  of  ber  life,  which  was  prolonged  till  tea 
o^olock  in  tbe  evening  of  November  io»  1797* 

Tims,  with  her  ntmU  good  fertnae,  after  a  very 
short  illness,  died  Catherine  IL  empress  of  all  tbe  Bos- 
sias.  Doriag  ber  youth  she  bad  been  oatremely  band* 
some^  bat  she  got  fiit  as  she  iaereased  ia  years  j  she, 
hewavmr,  pieswved  a  certain  air  of  gfaeefalneM,  iO* 
termingled  with  dignity,  natil  the  last  moasent  of  'her 
Hie. 

Her  nmjesty  in  peraan  was  net  aboive  tbe  middle  size  ^ 
hot,  beiag  well  proportioned,  aad  carrying  ber  b^ad 
Ugh,  she  appeared  tall.  Her  ferebead  was  cfpea,  ker 
nose  aqsnKae,  her  month  agreeable,  aad  her  abint 
withent  being  ogly,  was  satber  loagi  Her  Imir,  ia 
which  the  took  gnat  deUght,  waa  anbora,  and  her 
eye- brows  darl^  and  thick*  Her  eyet,  according  to 
seme,  were  blue,  whilst  others  insist  that  they  were  of 
a  browB  bne.  Upon  the  wlwk,  her  physiognomy  was 
aot  deficient  in  expression  )  bat  she  hsd  soeb  a  com* 
maad  of  ber  coonteaance,  that  00  one  ooald  there  diat 
cover  tbe  secrets  of  her  heart. 

Her  imperial 'majestj  was  acenstomed,. on  great  oo* 
oaaions,  to  dress  in  a  splendid  maaaer,  aad  to*  wear  a 
profesion  of  jewels.  Being  particaiaily  fond  at  dia* 
atonds,  she  possesed  a  prod^(iooa  anmbw  %  and  one  in 
paitienkir  was  tbe  largest  that  ever  bad  been  seen  ia 
Ennnpe.  Catherine,  however,  was  aocostoroed  in  ge« 
aeral  te  affect  the  ancient  Bnmiaa  tehians,  for  the  most 
part  wearing  green,  ont  of  compliawat  to  the  aatioA. 
Her  hair  waa  powdered  bat  slightly.  On  tbe  other 
band,  her  face  was  cavered  widi  range ;  and  as  ber 
imperial  majesty,  like  tbe  hidiee  ia  the  Fianob  const, 
wore  it  in  prsportion  to  her  rank,  it  is  not  to  be  won* 
dervd  if  it  was  of  a  high  eolour* 

Tbe  stiictest  temperaaoe  was  segakrly  preserved  by 
Catherine,  in  a  coabtry,  aad  at  a  ooort,  where  a  little 
deviation  would  not  have  given  ocoasion  to  roach  sca»* 
dal.  A  slight  breakfast,  a  moderate  dinnoTi  and  two 
or  three  glasses  of  wine  (for  she  never  indulged  in  sop* 
per),  coastitoted  ber  usual*  diet. 

It  is  far  mors  easy  to  describe  tbe  any  em  than  the 
woman.  The  acts  of  the  feramr  have  now  become  hi- 
story, bat  those  of  the  latter  must  be  left  to  the  pen 
of  genius,  that  can  analyze  tbe  springs  ef  huatan  aa« 
tion. 

It  must  be  confessed  that  both  she  aad  tha  empire 
appear  t«  have  been  ftoqooatly  a  prey  to  favouritism  \ 
and  this  part  of  ber  cendact,  by  being  coanected  with 
tbe  bappiaem  of  millions  of  her  aubjeots,  ia  highly  cea« 
satabie. 

As  a  sovereign  she  etaads  aonspieuooa.  She  ia<« 
creased  the  extent  of  fiamia,  and  added  aot  only  aew 
ceoatries,  but  new  aatieas,  to  that  mighty  empirsb 
As  a  conqueror,  her  viotsaies.  waaa  aaaaaf  s«is  aad  brii* 
liaati  the  Iriomphed  eqaaUy  by  eaa  and  by  Jaad,  aad 
had  she  lived  but  tan  years  longer,  jnight  have  reaKsad 
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Catherine,  tiie  prbucl  dremn  of  her  amUtton,  aai  beWU  hee 
graiidsoa  Cottslaatine  nttiflg  o«  tlie  ffarone  af  the  Ot- 
tomans* Her  netit  as  a  legblator,  too,  ia  great  ^  but 
she  would  have  been  hr  mone  wovthj  of  our  adminu 
tioa^  had  she  effected  the  geaeroos  idear  of  eoiniBehiH 
sing  ali  the  peasantry  of  her  inxnense  dooiiatons. 

She  tvaa  the:  only  sorereifrn  of  Rassia  who  ever  exJn* 
bited  a  taste  for  lettess.  This  was  not  all ;'  she  was  aa 
autlior  hersclfy  and  did  not  disdain  to  compoae-  littfe 
treatises  for  her  grandchildren,  whose  edoeatioa  she 
superintended. 

For  mnsic  she  also  possessed  an  exquisite  velisfay  and 
brought  Gabrieili,  and  a  number  of  singers  of  great 
note,  from.  Italy,  allowing  theai  liberal  salaries,  and 
treating  them  with  great  attenlioa*  Throogbout  tfaw 
whole  of  her  long  reign  Catherine  also  eriiiced  a  mark- 
ed predilection  for  painting.  In  the  midst  of  a  war 
with  the  Turks  she  purchased  pictures  in  Holland,  to 
the  amount  of  60|000  robles,  all  of  which  were  lost  in 
consequence  of  a  ship's  being  wrecked  on  the  coast  of 
Finland.  This,  howevier,  rather  served  to  stnnolabe 
her  to  fresh  exertions,  and  her  agents  accordingly  pro- 
cured whatever  was  to  be  found  in  Italy  worthy  of  no« 
tice.  The  Houghton  collection  from  England  wan 
also  transferred,  by  an  act  of  her  mnnificenee,  to  tJro 
shores  of  the  Baltic  ^  and,  while  it  added  to  her  glory, 
disgraced  this  nation  in  the  eyes  of  foreignersw 

Her  conduct  to  learned  men  waa  tmly  worthy  of  m 
woman  of  genius.  She  was  proud  of  the  eorrespo»* 
dence  and  friendship  of  Vokaire  ^  she  invited  Diderot 
to  her  court,  and  lived  with  bim^  while  there,  in 
habits  of  the  utmost  faoHliarity  ^  to  D'idembert  she 
looked  up  as  to  a  superior  being,  and  endeavoured,  aU 
though  in  vain,  to  sednce  him  to  reside  at  St  Feters- 
burgh )  hot  he  possessed  a  haughty  soul,  was  devoted 
to  liberty,  and  would  not  consent  to  degrade  the 
mind  of  a  freeman,  by  residing  among  a  nation  of 
slaves. 

To  the  hoftenrof  Catfaexine,  she  was  extremely  at* 
tentive  to  the  education  of  her  people,  and  instituted  a 
prodigious  number  of  schools  for  tlieir  instruction.  To 
remove  their  prejudices  against  inoculation,  she  herself 
submitted  to  the  operation,  and  thus  hazarded  her  life 
for  her  nation*  Amidst  the  schemes  of  giandeor,  the 
allurements  of  power,  and  the  gratification  of  the  pas- 
sions, she  foand  leisure  to  civilize  and  instruct  her  sab* 
jects :  this  added  not  a  little  to  her  glory,  as  it  con- 
tributed to  the  benefit  of  so  large  a  portion  of  the  ho- 
man  race  j  but  it  will  insensibly  operate  against  a  de- 
spotic government,  by  rendering  the  boors  unfit  for 
their  chains,  which  they  will  some  day  break,  perfaapOi 
on  the  heads  of  the  boyars^  who  at  once  enslave  and 
oppress  them. 

No  woman  could  so  easily  forgive ;  and  in  this  point 
of  view  hev  conduct  must  be  allowed  to  have  possessed 
a  great  share  of  magminimity.  She  geaeroosly  pardon- 
ed old  Mnnich  and  Godowtfz,  the  one  the  counsel- 
lor, the  other  the  favourite  of  Peter  III.  She  even 
admitted  the  former  of  these  into  her  confidence,  and 
would  have  conferred  honours  and  preferments  on  the 
latter  j  bnt  he  loved  his  late  sovereign,  and  with  a  no* 
bie  scorn  spumed  at  the  proflkred  friendship  of  his  sve- 
cesser*  To  the  mistress  of  Peter  III.  although*  iM 
own  rival,  she  granted  her  life,  restored  her  foftunei 


a«d  at  length  admitted  ho*  daogiMers  ti»  hiMdiifable  si^  eatherfae 
toatidns  at  court.  | 

No*  permnage  kk  oor  own  times  baa  aMmoted  a>  great-  Oatbncw. 
ev  share  of  censure  avd  eulogwai  than  Catherine^  and 
ao'  woman  in  any  age  evet  exhibited  move  of  the  masea- 
line  greatness  of  oae  sex,  and  the  feminiiie  weakness  ef 
aMt^Br.  As  a  female,  tkm  appearf  al  times  the  slarve 
of  passion,  and  tl»  puppet  of  her  eonttiera^  but  w4iiie 
we  bebolil  her  dinunishiag,  in  this  peiht  of  view,  into 
insigai&eanoe,  \m  look  again,  and  contemplate  the  #0- 
wrrigM^  towering  like  aa  immense  eolossae,  and'  widi 
oie  ioec  ptaecd  on  Ghersen,  and  another  atKamtsebM- 
kaywavwg  her  iron  seepire  over  the  subject  nafione, 
and  regulating  the  destiny  ef  a  Kwrge  portion  of  mankinds. 

The  frailties,  however,  of  the  woman  vt'AV  soet>  be 
liii^otlen,  while  the  glory  that  encircles  the  brows  of 
the  legislator  and  conqueror  will  long  eonttnae  to  dazzle 
the  eyes-  of  an  admiring  world.  The  preoent  age,  hew- 
ever,  slvudders  at  the  mitimel;y  fate  of  Peter  and  of 
Iwan,  and  posterity  wiR  net  easily  pardon  t&e  degiuda- 
tioo  of  Stanislausy  the  partitiiii>er  Polaad,  t»4  the  mae>» 
sacras  of  Ismailow  aad  of  Praga. 

CjTBmtiPEj  Stf  Order  ^f  ia  modern  history,  he- 
kags  to  kdies  of  the  fiwt  quality  in  the  Roseian  eenrt. 
It  Was  instituted  in  1714  by  Catherine  wife  of  Felet 
the  Great,  in  memc^  of  his  sigmrf  eeeape  fron»  the 
Talks  in  171 1.  The  emblems  ^  thk  onder  ttn  a  i«d 
cross,  svpported  by  a  figure  of  St  Grt:herine,  and  fiksia 
ane<l  to  a  scarlet  string  edged  with  silver,  on  which  are 
inscribed  the  same  of  St  Catherine^  and  the  motto  Pns 
Jkfe  et  pairt0^ 

CATHERLOUGH,  or  Gariow,  a  town  of  Iteiand 
in  the  county  of  Catkerleagh^  and  province  of  Leinster; 
seated  en  the  riiFer  Barrew,- 16  miles  aorth-eest  of  Kil- 
kenny«    W.  Long.  7.  i.  N.  Lat.  j^4  45. 

CatherlouoHi  or  Carhw^  a  eennty  of  lyefaknd, 
about  2S  miles  in  length,  and  eight  in  bireadth }  bound* 
ed  on  the  east  by  Wicklow  and  Wexford,  on  the  weat 
by  Queen's  coanty,  on  the  north  by  Kildare,  and'  00 
tlie  sooth  and  sondi-west  by  Wexford.  It  contains  five 
baronies,  50  perishes,  13,000  houses,  and  78,000  in- 
habitants*  The  county  sends  one  member,  and  the 
town  another  to  the  imperial  parliament.  See  Carlow^ 

SuFPLEMEWr. 

CATHETER,  in  Surgery^  a  fistulous  instrument^ 
ntoaliy  made  of  silver,  to  be  introduced  into  the  bhid- 
der,  in  order  to  search  for  the  stone,  or  ^scharge  the 
urine  when  soppressed.    See  ^rgert  Index* 

CATHfiTUS,  in  Geometry,  a  line  or  radios  falKng 
perpendicelariy  on  another  line  or  snrface ;  thus  the 
catbeti  of  a  right«angled  triangle  are  the  two  sides  that 
inclade  the  right  angle. 

CathstCs  of  Incidence^  in  CatoptrfeSf  a  right  line 
drawn  from  a  point  of  the  object,  perpendtcular  to  the 
reflecting  line. 

Catsmtus  of  Refteetum,  or  of  the  Eye,  a  right  line 
drawn  from  the  eye  perpendicular  to  the  reflecting  plane» 

Catsistus  of  Okiiguaium,  a  right  line  drawn  per^ 
pendicular  to  the  speculum,  ia  the  peiAt  of  incidenee 
or  reflection. 

Cathetus,  in  Architecture^  a  perpendicular  line 
svpposed  to  pass  through  the  middle  of  a  cylindrical 
body^  as  a  ballnster,  eelunm,  &c« 

CATHNESSv    See  Caithkess. 

CATHOLIC^ 
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CATHOLIC,  in  a  geaornl  sense,  deiMtes  any  thing 
that  is  aniversai  or  general. 

Catholic  Church*  Tbe  rise  of  heresies  in<)ttced  the 
primitive  Chrittian  chnrck  to  assume  to  itself  the  ap* 
|ieU»tioa  of  a^Ao&c,  hetog  a  chAractertstic  to  dtstui'- 
guiflli  Itself  firom  all  sects,  wfao,  thmgh  they  bad  party 
•aiBes,  somofcimes  sheltered  themselves  onder  the  name 
of  Chnsliana. 

The  Somtab  chaneh  distiogaiehes  itself  now  hj  tho 
«arae  of  Caihohc^  in  opposition  to  all  those  who  have  se- 
favated  from  her  eommiinion,  and  whom  she  considers 
as  beretics  aad  schisaiatiGBy  and  herself  only  as  the  true 
and  Christiaa  church*  In  the  striot'sense  of  the  word, 
thetie  18  00  Catholic  church  in  being,  that  is,  no  univer- 
aal  Christian  oommunloo. 

Cathouc  Kmg^  is  a  title  which  haa  been  long  here- 
ditary to  the  king  of  Spain.  Mariana  pretends,  that 
Beccarede  first  received  this  title  after  be  bad  desiroy- 
cd  Arianism  in  bis  kingdom,  and  that  it  is  found  in  the 
oouacil  of  Toledo  for  the  year  189.  Vasee  ascribes 
tbe  original  of  it  to  Alpbonsus  in  738.  Some  allege 
that  It  has  been  used  only  since  the  time  of  Ferdinand 
and  Isabella*  Colombiere  says,  it  was  given  them  on 
occasion  of  the  expulsiea  of  the  Moors.  The  Bellan* 
dists  pretend  it  had  been  borne  by  their  predeeeaBors 
tbe  Visigoth  kings  of  Spain ;  and  that  Alexander  VL 
only  renewed  it  to  Ferdinand  and  IiabeUa.  Othera  say 
that  Philip  de  Valois  first  bore  the  tiUe;  which  was  given 
him  after  his  death  by  tbe  ecclesiastics,  on  account  of 
Us  favonring  their  interests. 

In  some  epistles  of  tbe  ancient  popes,  the  titk  eath(h 
He  is  given  to  the  kings  of  France  and- of  Jerusalem,  as 
well  as  to  several  patriarchs  and  pimates. 

CATHOLICON,  in  Pharmacy,  a  kind  of  soft  pur* 
gativo  electuary,  so  called  as  being  supposed  an  univer- 
sal ptiiver  of  all  humours. 

CATILINE,  Lucius,  a  Boman  of  a  noble  family, 
who,  having  spent  his  whole  fortune  in  debauchery, 
formed  the  design  of  oppressing  bis  country,  destroy^ 
ing  tbe  senate,  seizing  the  public  treasury,  setting 
Rome  on  fire,  and  usurping  a  sovereign  power  over  bis 
fellow-citizens.  In  order  to  succeed  in  this  design,  he 
drew  some  young  noblemen  into  his  plot  ^  whom  be 
prevailed  upon,  it  is  said,  to  drink  human  blood  as  a 
pledge  of  their  union.  His  conspiracy,  however,  was 
discovered  by  the  vigilance  of  Cieero,  who  was  then 
consul.  Upon  which,  retiring  from  Borne,  he  put 
himself  at  the  head  of  aa  army,  with  several  of  the 
conspirators,  and  fought  with  incredible  valour  against 
Petreius,  lieutenant  to  Antony,  who  was  colleague  with 
Cicero  in  tbe  consulship  \  but  was  defeated  and  killed 
in  battle.  See  {Hklory  of)  BoMlu^-^Sallust  has  given 
an  excellent  history  of  this  conspiracy. 

CATO,  Marcus  Portius,  tbe  censor,  one  of  ihe 
greatest  men  among  the  ancients,  was  born  at  Tuscn- 
lom  in  the  year  of  Rome  519,  about  tbe  23  ad  before 
Christ.  He  began  to  bear  arms  at  17  ^  and,  on  all 
occasions  showed,  extraordinary  courage.  He  was  a 
man  of.  great  sobriety,  and  reckoned  no  bodily  exei^ 
cise  unworthy  of  him.  He  had  but  one  horse  for  bim* 
self  and  his  banage,  and  he  looked  after  and  dressed 
it  himself.  At  his  return  from  his  can^igns,  faa  be- 
took himself  to  plougb  his  ground  4  not  that  he  was 
without  slaves  to  do  it,  but  it  was  bis  laclinHtion*  He 
dreised  also  like  his  slaves,  sat  down  at  the  same  table 


with  them,  and  partook  ef  the  same  fare.  He  did  not 
in  tbe  meanwhile  neglect  to  cokivate  his  mind,  espe- 
jdally  in  regard  to  die  art  of  speakings  and  be  eB»» 
fdoyed  his  talents,  which  were  very  great,  in  generoos- 
ly  ideading  causes  in  the  neigbboortng  cities  without 
fee  or  reward.  Valerius  Fbibous,  who  had  a  country 
seat  near  Cato,  conceivbg  an  esteem  for  htm,  per- 
suaded him  to  come  to  Borne;  where  Cato,  by  his  own 
merits,  and  tbe  idfloeBce  of  so  powerful  a  patron,  was 
soon  taken  notice  of,  and  promoted.  He  was  first  of 
all  elected  tribune  of  tbe  soldiers  for  tbe  province  of 
Sicily)  be  was  next  made  queator  in  Africa  under 
Scipio.  Having  in  this  last  office  reproved  bkn  for  bis 
profoseness  to  his  soldiers,  the  fpmeral  answered,  that 
*^  be  did  not  want  so  exact  a  qnestor,  bat  would  asake 
war  at  what  expence  be  pleased  ;  nor  was  be  to  give  an 
•aoconnt  to  tbe  Boman  people  of  tbe  money  he  spent, 
but  of  his  enterprises,  and  the  execution  of  them.^' 
Cato,  provoked  at  this  answer,  left  Sicily,  and  returned 
•to  Borne. 

Afterwards  Cato  was  made  prsstor,  when  he  fulfilled 
tbe  duties  of  his  office  with  the  strictest  justice.    He 
conquered  Sardinia,  governed  with  admirable  modera- 
tion, and  was  created  consul.     Being  tribune  in  tbe 
war  of  Syria,  be  gave  distinguished  proofs  of  his  valour 
against  Antiocbus  the  Great ;  and  at  his  return  stood 
candidate  for  the  office  of  censor.     But  the  nobles, 
who  not  only  envied  him  as  a  new  man,  but  dreaded 
his  severity,  set  up  against  him  seven  powerful  compe- 
titors.     Valerius  Flaccna,  who  had    introduced  him 
into   public  life,   and  had  been  his  colleague  in  tlie 
consulship,  was  a  ninth  candidate,  and  these  two  united 
their  interests.    On  this  occasion  Cato,  far  firom  em- 
ploying soft  words  to  tbe  people,  or  giving  hopes  of 
gentleness  or  complaisance    in  tbe  execution  of  his 
office,  loo^y  declared  from  tbe  rostra,  with  a  threaten- 
ing look  and  voice,  *^  That  tbe  times  required  firm  and 
vigorous  magistrates   to  put   a  stop  to  that  growing 
iuxury  which  menaced  tbe  republic  with  ruin  \  censors 
who  would  cot  uptba  evil  by  the  roots,  and  restore 
the  rigour  of  ancient  discipline.*'    It  is  to  the  honour 
of  the  people  ef  Borne,    that,  notwithstanding  these 
terrible  intimations,    they  preferred   him  to    all   his 
competitors,  who  courted  them  by  promises  of  a  mild 
and  easy  administration  }  the  comitia  also  appointed  his 
friend  Valerius  to  be  his  colleague,  without  whom  he 
bad  declared  that  be  could  not  hope  to  compass  the 
reformations  be  had  in  view.     Cato*s  merit,  upon  the 
whole,  was  superior  to  that  of  any  of  tbe  great  men 
who  stood  against  him.    He  was  temperate,  brave,  and 
indefatigable  ^  frugal  of  tbe  public  money,  and  not  to 
be  corrupted.    'There  is  scarce  any  talent  requisite  for 
public  or  private  life  which  be  had  not  received  from 
nature,  or  acquired  by  industry.    He  was  a  great  sol- 
dier, an  able  statesman,  an  eloquent  orator,  a  learned 
historian,  and  verr  knowing  in  rural  afiairt.  Yet,  with 
all  these  accomplishmeata,  be  had  very  great  faults. 
His  ambition  beii^  poisoned  with  envy,  disturbed  both 
bis  own  peace  and  that  of  tbe  whole  city  as  long  as  be 
lived.     Though  he  would  not  take  bribes,  he  was  un- 
merciful and  nnoonscionaUe  in  amassing  wealth  by  alt 
such  means  aa  the  law  did  not  punish. 

Tbe  firrt  act  of  Cato  in  his  new  office,  was  naming 
his  colleague  to  be  prince  of  the  senate  ^  after  which 
the  censors  strook  oot  of  the  list  of  the  senators  tbe 
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^  «  ■' lumber  oETkFUioittiiML  iLiimui^  9vkeo 'CMtd,  and 
oomiliandiiig  io  Gaitl,  had  with  his  own  band  iniirdeiw 
ed  a  B9iaD  of  ditlioetiaft«  «  deserter  to  Uia  Roiiuniai 
and  he  bad  comoMtfced  thb  reorder  porelj  to  gratify 
the  corioeity  of  bis  palhic,  a  yoimg  Cartbaginian« .  who 
loagiog  to  see  aomebodf  die  a  violent  death,  bad  re- 
proached the  general  for  bringing  him  away  from 
Home  just  when  there  was  gotog  to  be  a  fight  of  gla- 
diators* Titua  FlaroinioB,  fall  of  indignation  at  the 
dishonour  .done  to  his  brother,  brooght  the  aifair  be- 
fore  the  people  ^  and  insisted  upon  Cato*s  giving  the 
nason  of  his  proceeding*  The  censor  related  the 
olory^  and  when  Locins  denied  the  fact,  pat  him  to  hia 
4)aUi*  The  accosedi  refusing  to  swear,  was  deemed 
-gailty^  and  Gate's  censure  was  approved.  But  no 
part  of  the  censor's  conduct  seemed  so  cruel  to  the 
ttoblea  and  their  wives  as  the  taxes  he  laid  upon  loxu- 
ffy  in  all  ito  branches,  dress,  household  furniture,  wo- 
men's toilets,  chariots,  slaves,  and  equipage.  These 
artides  were  all  taxed  at  three  per  cent,  of  the  real 
*viilue»^  The  people,  however,  in  general,  were  pleased 
with  his  regulations^;  insomnch  that  they  ordered  a 
atatuo  to  be  erected  to  his  honour  in  the  Temple  of 
Healthy,  fvilh  an  ioaonption  that  mentioned  nothing  of 
his  victories*  or  triumphs,  but  imported  only,  that  by 
.his  wisoordinanoeainhis  ceosoiahip  he  had  reformed 
the  manners  of  the  republic.  Plutarch  relates,  that 
before  this,  upon  some  of  Cato^s  friends  expressing 
tbeijT  surprise^  thai  when  many  persons  without  merit 
.or  reputation  had  statues,  he  had  none )  he  answered, 
^*  I  had  much  lAthcr  it  should  be  asked  why  the  people 
have  not  orectsd  a  statue  to  Cato,  than  why  they 
haae»"  Cato  was  the  occi^ioB  of  the  third  Punic  war. 
Being  dispatched  to  Africa  to  terminate  a  difference 
hetwecn  the  Cartliaginiaus  and  the  king  of  Nomidia, 
on  hia  return  to  Bome  he  reported  that  Carthage  was 
grown  excessively  rich  and  populous,  and  be  warmly 
exhorted  the  senate  to  destroy  a  city  and  republic,  dur- 
ing the  existence  of  which  Kome  could  never  be  safe. 
Hfiving  brought  from  Africa  some  very  large  figs,  he 
showed  them  to  the  conscript  fathers  in  one  of  the 
lappets  of  his  gown.  **  The  country  (says  he)  where 
this  fine  fruit  growa  is  bat  a  three  days  voyage  from 
Borne."  We  are  told,  that  from  this  time  he  never 
spoke  in  the  senate  upon  any  subject,  without  con- 
«lodiOg  with  these  words,  ^*  I  am  also  of  opinion,  that 
Carthage. ought  to  be  destroyed."  He  judged,  that 
Air  a  people  debauched  by  prosperity,  nothing  was 
more  to  be  feared  than  a  rival  state,  always  powerful, 
and  now  from  its  mislbrtunes  grown  wise  and  circum- 
spect. He  held  it  neeessary  to  remove  all  dangers  that 
Gonld  be  appiehonded  from  vntkoui^  when  the  republic 
had  iVitUm  BO  many  distempers  threatening  her  destruc- 
tion.. ' 

From  the  censor,  dignified  and  severe,  the  reader 

ytH\  not  perhaps  be  displeased  to  turn  bis  view  upon 

Cato  sociable  and  relaxed.     For  we  should  have  a  false 

notion  of  him,  if  we  imagined  that  nothing  but  a  sad 

austerity  prevailed  in  bis  speech  and  behaviour.     On 

the  contrary,  he  was  extremely  free  ^  and  often  with 

'  his  friends,  at  table  intermixed  the  conversakioB  with 

Oeuvret  ii.  ^^^h  discourses  and  witty  sayings.    Of  these  Plutarch 

^fcric$^        bas  collected  a  pretty  large  number;  we  shall  relate  hot 

p.  4y.        one,  and  nake  nm  of  mlamc's  paraphrase,  and  the 
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Lnoina  the  pvhm  with  wMok  he  {nttfodsnea  it*.  ^  The  very 
eensoie,  thoogh  sadness  seemed  to  be  one  of  the  fuoo» 
tions  of  their  office,  did  not  alfeogetfamr  lay  aiide  raiW 
kry.  They  wofb  not  always  bent  upon  oeverity  ^  nad 
the  first  Cato,  that  tronblciiome  and  inloferable  heneal 
man,  ceased  sometimes  to  be  troublesome  and  inti^ 
lerable.  He  had  some  glimpses  of  mirth,  nnd  eom* 
intervals  of  good  homoor.  He  dropped  now  nod  thosi 
some  words  that  were  not  nnpleneant,  and  yon  maar 
judge  of  the  rest  by  this.  He  had  married  a  very  hamU 
some  wife  $  and  history  tells  us  that  she  was  extitem»> 
]y  afraid  of  the  thunder,  and  loved  her  hn^and  walk 
These  two  passions  prompted  her  to  the  same  thing  ; 
she  always  pitched  upon  her  husband  as  a  sanctuary 
against  thunder,  and  threw  herself  into  his  arms  at  the 
first  noise  she  fancied  she  heard  in  the  sky.  Cato,  who 
was  well  pleased  with  the  storm,  and  verv  willing  to 
be  caressed,  could  not  conceal  his  joy.  He  revealed 
that  domestic  secret  to  his  friends  i  and  told  them  one 
day,  speaking  of  bis  wife,  **  that  she  had  found  out 
a  way  to  midte  him  love  bad  weather;  and  that  ho 
never  was  so  happy  as  when  Jupiter  was  angry.**  It  ia 
worth  observing,  that  this  was  during  his  censoisbip  ; 
when  he  degraded  the  senator  Afanlios,  who  would 
probably  have  heen  consul  the  year  after,  only  for  giv- 
ing a  kiss  to  his  wife  in  the  day-time,  and  in  the  pre- 
sence of  his  daughter. 

Cato  died  in  the  year  of  Bome  604,  aged  85.  Ho 
wrote  several  works*  i.  A  Boman  History*  .2*  Con- 
cerning the  art  of  war*  3*  Of  Bbetoric*  4.  A  trea* 
tise  of  Husbandry*     Of  these,  the  last  only  is  extant* 

Cato^  Marcus  Porftiir,  commonly  called  Cato  Jfilnor, 
or  Cato  of  Uh'ca^  was  great-grandson  of  Cato  tie  Cejo* 
Mr,  It  is  said,  that  bim  his  infancy  he  discovered  by 
bis  speech,  by  bis  countenance,  and  even  bis  childish 
sports  and  recreations,  an  inflexibility  of  mind  $  for 
be  would  foroe  himself  to  go  through  with  whatever 
he  had  undertaken,  thoogh  the  task  was  ill'^uited  to 
his  strength.  He  was  rough  towarda  those  that  flat* 
tered  him,  and  quite  untractable  when  thseatened }  was 
rarely  seen  to  laugh,  or  even  to  smile  ;  was  not  easily 
provoked  to  anger  j  but  if  once  incensed,  hard  to  be 
pacified*  8yUa  having  had  a  friendship  for  the  father 
of  Cato,  sent  often  for  him  and  hia  brother,  and  talk- 
ed familiarly  with  them.  Cato,  who  w^s  then  about 
Z4  years  of  age,  seeing  the  heads  of  great  men  bronght 
there,  and  curving  the  sighs  of  those  that  were  pre- 
sent, asked  his  preceptor,  **  Why  does  nobody  kill 
this  man  ?"  Because,  said  the  other,  he  is  more  fear* 
ed  than  be  is  baUd.  The  boy  replied,  •«  Why  then  did 
yon  not  give  me  a  sword  when  you  bronght  me  hither, 
that  I  might  have  stabbed  him,  and  freed  my  country 
from  this  slavery  ?"  ^         '  ^ 

He  learned  the  principles  of  the  Stoic  philosophy, 
which  so  well  suited  his  character,  under  Antipater  of 
Tyre,  and  a|^lied  himself  diligently  to  the  study  of 
it*  Eloqoence  he  likewise  studied,  as  a  necessary  meana 
to  defend  the  cause  of  justice,  and  he  made  a  very  con^ 
aidrrable  proficiency  in  that  science.  To  increase  his 
bodily  strength,  he  inuved  himself  to  suffer  the  ex- 
tremes of  heat  and  cold  ;  and  used  to  make  joomeyo 
on  foot  and  hare-headed  in  all  seasons.  When  he  waa 
sick,  patience  and  abstinence  were  his  only  remedies : 
he  shut'  himself  up,  and  would  see  nobody  till  he  was 
welL    Though  ronmrkably.  sobefi  in  the  beginniuig  of 
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hivlile^  oi^kiog  It  a  mle  to  drink  but  onee  after  sop- 
peiv  awl  then  retire,  he  insensibly  contracted  a  babit 
df  drMtkiff  movo  freely,  and  of  sitting  at  table  till 
ammivgw  His  friends  endeavoared  to  excnae  tbis,  by 
aayiag  *tbat  the  aflbics  of  tbe  poblio  engrossed  bis  at- 
MMioa  aH  the  day;  and  that,  being  ambitions  of. 
knosHedge,  he  passed  the  night  in  the  conversation  of 
yUbsophets*  €»sar  wrote,  that  Cato  was  once  found 
dead  dr^nk*at  the  earner  of  a  street,  early  in  the  room- 
jngi  by  a  great  nomber  of  people  who  were  going  to 
the  levee  of  some  great  man ;  and  that  when,  by  nn- 
eo««rtog  hia  faee,  they  perceived  who  it  was,  .they 
bhnhed  lor  shame :  ^*  Yea  would  have  thought  (added 
Cesar),  that  Cato  had  found  them  drunk,  not  they 
hiow**  Pftiny  observes,  that  by  this  reflection  Csesar 
praises  bis  encnsy  ^  the  same  time  that  he  blames  hinu 
And  Seneea,  his  extravagant  panegyrist,  ventures  to 
ttssert,  that  it  is  easier  to  prove  drunkenness  to  be  a 
vtrtue,  than  Cato  to  be  vicious*  He  affected  singu* 
iarity;  and  in  things  indifferent^  to  act  directly  con- 
trary  to  the  taste  and  fashions  of  the  age.  Magnani*- 
mity  and  constancy  are  generally  ascribed  to  him  $  and 
Seneea  would  fain  make  that  haughtiness  and  contempt 
fer  others,  which,  in  Cato,  accompanied  those  virtues,  a 
matter  of  praise.  Cato,  says  Seneca,  having  received  a 
Uow  in  the  face,  neither  took  revenge  nor  was  angry  ; 
he  did  not  even  pardon  the  affront^  but  denied  thai  he 
had  received  iU  His  virtue  raised  him  so  high,  that 
injury,  could  not  reach  him.  He  is  reputed  to  have  been 
chaste  in  bis  youth.  His-  first  love  was  Lepida  \  but 
when  the  marriage  was  upon  the  point  of  being  con- 
cluded, Metellus  Scipio,  to  whom  she  had  been  promis- 
ed, interfered,  and  the  preference  was  given  to  him.  This 
affront  extremely  exasperated  our  Stoic.  He  was- for 
going  to  law  with  Scipio )  and  when  his  friends  had 
diverted  him  from  that  design,  by  showing  him  the  ri- 
dicule of  it,  be  revenged  himself  by  making  verses  up^- 
en  his  rival.  When  this  first  flame  subsided,  he  mar- 
ried Attilia  the  daughter  of  Serranus,  had  two  children 
by  her,  and  afterwards  divorced  her  for  her  very  indis- 
creet conduct.  » 

He  served  .as  a  volunteer  under  Gallos  in  the  war 
of  Spartacus  \  and  when  military  rewards  were  offered 
him  by  the  commander,  he  refused  them,  because  he 
thought  he  had  no  right  to  tbem.  Some  years  after, 
he  went  a  legionary  tribune  into  Macedonia  under  the 
pnetor  Rubrius :  in  which  station  be  appeased,  in  his 
dress  and  during  a  march,  more  like  a  private  soldier 
than  an  ofiicer :  but  the  dignity  of  his  manners,  the 
elevation  of  his  sentiments,  and  the  superiority  of  his 
views,  set  him  far  above  those  who  bore  the  titles  of 
generals  and  proconsuls.  It  is  said,  that  Cato*s  design 
in  all  his  behaviour  was  to  engage  the  soldiers  to  the 
love  of  virtue;  whose  affections  be  engaged  thereby 
to  himself,  without  his  hnving  that  in  his  intention. 
**  For  the  sincere  love  of  virtue  (adds  Plutarch)  im- 
plies an  affection  for  the  virtuous.  Those  who  praise 
the  worthy  without  loving  them,  pay  homage  to  their 
glory  ;  but  are  neither  admirers  nor  imitators  of  their 
virtues.**  When  the  time  of  his  service  expired,  and 
he  was  leaving  the  army,  the  soldiers  were  all  in  tears ; 
so  effectually  had  he  gained  their  hearts  by  his  conde- 
scending manners  and  sharing  in  their  labours.  After 
bis  return  home,  be  was  chosen  to  the  qnestorsbip  ; 
add  had  scavce  entered  on  hia  charge,. whea  he  made  a 


great  reformation  in  the  qaestor*s  office,  and  particu*  caio. 
larly  with  regard  to  the  registers.  These  registers,  ^—  4 
whose  places  were  for  life,  and  through  whose  hands 
passed  incessantly  all  the  public  accounts,  being  to  act 
under  young  maffistratea  inexperienced  in  business,  as- 
sumed an  air  of  iny^ortance ;  and,  instead  of  asking  or^ 
ders  from  the  questera^ .  pretended  to  direct  and  govern 
as  if  they  themselves  were  the  qnestors.  Cato  reduced 
them  to  their  proper  sphere. 

One  tiling  by  which  Cato  extremely  pleased  the 
people,  was  bis  making  the  ass:*ssins  to  whom  Sylla 
had  given  considerable  rewards  out  oF  the  Iscasnry  for 
murdering  the  proscribed,  disgorge  their  gains..  PIik 
tarch  tells  us,  that  Cato  was  so  exact  to  disebarging 
the  duties  of  a  senator,  as  to  be  always  the  first  whe 
came  to  the  house,  knd  the  last  who  left  it ;  and  that 
be  never  quitted  Bome  during  those  days  when  the 
senate  was  to  sit*  Nor  did  he  fril  to  be  present  at 
every  assembly  of  the  people,  that  he  might  awe  those 
who,  by  an  ill-judged  facility,  bestowed  the  public  mo- 
ney in  largesses,  and  frequently,  through  mere  favour, 
granted  remission  of  debts  due  to  the  statOt  At  first 
his  austerity  and  stiffness  displeased  his  colleagues; 
but  afterwards  they  were  glad  to  have  his  name  to 
oppose  to  all  the  unjust  solicitations,  against  which 
they  would  have  found  it  difficult  to  defend  them- 
selves. Cato  very  readily  took  upon  him  the  task  of 
refusing. 

Cato,  to  keep  out  a  very  bad  man,.pui  in  for  the 
tribunate.  He  sided^with  Cicero  against  Catiline, 
and  opposed  Caasar  on  that  occasion.  Hia  enemies 
sent  him  to* recover  Cyprus,  which  Ptolemy  had  for*- 
{eited,  thinking  to  hurt  his  reputation  by  so  difficult 
an  undertaking;  yet  none  could  find  mult  witb  his 
oondoct. 

Cato  laboured  to  bring  about  an  agreement  between 
Caesar  and  Pompe^  ;  but  seeing  it-  in^  vain,  be  sided 
with  the  latter.  When  Pompej  was  slain  be  fled  to 
Utica ;  and  being  pursued  by  Csesar,  advised  his 
friends  to  be  gone,  and  throw  themselves  on  Csesar's 
clemency.  His  son,  however,  remained  witb  him ; 
and  Statilius,  a  young  man,  remarkable  for  his  hatred 
to  CsBsar. 

The  evening  before  the  execution  of  the  purpose 
be  had  formed  with  regard  to  himself,  after  bathing, 
he  sopped  with  his  friends  and  the  magistrates  of  the 
city.  They  sat  late  at  table,  and^  the  conversation 
was  lively.  The  discourse  falling  upon  thb  maxim  of 
the  Stoics,  that  **  the  wise  man  alone  ia  free,  and  that 
the  vicious  are  slaves;**  Demetrius,  who  was  a  Peripa- 
tetic, undertook  to  confute  it  from  the  maxims  of  his 
school.  Cato,  in  answer,  treated  the  matter  very  am- 
ply ;  and  with  so  much  earnestness  and  vehemence  of 
voice,  that  he  betrayed  himself,  and  confirmed  the  sus- 
picion of  his  friends  that  he  designed  to  kill  himself. 
When  he  had  done  speaking,  a  melancholy  silence  en? 
sued;  and' Cato  perceiving  it,  turned  the  discourse  to 
the  present  situation  of  afntirs,  expressing  his  concern 
for  those  who  had  been  obliged  to  put  to  sea,  as  well, 
as  for  those  who  had  determined  to  make  their  escape 
by  land,  and  had  a  dry  and  sandy  desert  to  pass.  Af- 
ter supper,  the  company-  being  dismissed,  he  walked  for 
some  time  with  a  few  friends,  and  gave  his  orders  to 
the  officers  of  the  guard  :  and  going  into  his  chamber, 
he  embraced  his  aon  and  Us  firiends  with  more  than 
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e»to.  iimal  tenderness,  which  farther  confirmed  tlie  siiapW  down,  he  took 
ctons  of  the  resolution  he  bad  taken.  Then  laying 
himself  down  on  his  bed,  he  took  up  Piato^s  Dialogue 
on  the  Immortality  of  the  Son).  Having  read  for  some 
time,  he  looked  op,  and  missing  Ims  sword,  wfaioh  his 
eon  had  removed  while  he  was  at  supper,  he  called  a 
jlave,  and  asked  who  had  taken  k  away )  and  veoeiving 
no  pertinent  answer,  he  resumed  his  reading.  Seme 
time  after,  he  asked  again  Ibr  his  sword  >  and,  without 
showing  any  impatience,  ordered  it  to  be  brought  to 


C    A 

np  bis  book  again,  which  it  is  re- 
ported he  read  twice  over.  After  this  he  slept  so 
soundly  that  he  was  heard  to  snore  by  those  who  were 
near  him.  About  midnight  he  called  two  of  his  freed- 
men,  Cleanthes  his  physician,  and  Botss,  whom  he 
chieAv  employed  in  the  management  of  his  afllairs. 
The  last  he  sent  to  the  port,  to  see  whether  all  the 
Bomans  were  gone ;  to  the  physician  he  gave  his  hand 
to  be  dressed,  which  was  swelled  by  the  blow  he  had 
given  his  slave.     This  being  an  intimation  that  he 


Cato, 


him :  but  Iwving  read  out  the  hook,  and  finding  no-    intended  to  live,  gave  great  joy  to  his  family.     Botas 


t>ody  had  hreoght  him  his  sword,  he  called  for  ail  his 
servants,  fell  into  a  rage,  and  sCruokoneof  them  on  the 
mouth  with  so  much  violence  that  he  very  much  hurt  his 
own  baifd,  crying  oat  in  apMsiooate  manner,  **  What ! 
do  my  own  son  and  family  conspire  to  betray  me,  and 
deliver  me  up  naked  and  unarmed  to  the  enemy?'*  Im» 
mediately  bis  son  nod  friends  rushed  into  the  room } 
and  began  to  lament,  and  to  beseech  him  to  change 
his  resolntion.  Cato  raising  himself,  and  looking  fieroi^ 
)y  at  them,  **  How  king  is  it,^  said  he,  *^  since  I  have 
lost  my  senses,,  and  my  son  is  become  my  keeper?  Brave 
and  generous  son,  why  do  yon  not  bind  ybnr  father's 
luinds,  that  when  Caesar  comes,  he  may  find  me  nn* 
able  to  defend  myself  P  Do  yoo  imagine  that  without 
a  sword  I  cannot  end  my  lin  ?  Cannot  I  destroy  my- 
self,  by  holding  my  breath  for  some  moments,  or  by 
striking  my  head  against  the  wall  f^  His  son  answerr 
ed  with  his  tears,  and  retired.  ApoUonidee  and  De- 
metrius remained  with  him  \  and  to  them  he  addiessed 
himself  in  the  following  words  :  **  Is  it  to  watch  over 
me  that  ye  sit  silent  here  f   Do  you  pretead  to  force 


soon  returned,  and  brought  word  that  they  were  all 
gone  except  Crassos,  who  had  staid  upon  some  busi- 
ness, bat  was  just  ready  to  depart.  He  added,  that  the 
wind  was  high  and  the  sea  rough.  These  words  drew 
a  sigh  from  Cato.  He  sent  Butas  again  to  the  port,  to 
know  whether  there  might  not  be  some  one,  who,  in 
the  hurry  of  embarkation,  had  forgot  some  necessary 
provisions,  and  had  been  obliged  to  put  hack  to  Utica. 
It  was  now  break  of  day,  and  Cato  slept  yet  a  little 
moro,  till  Botes  retained  to  tell  him,  that  M  was  per* 
feetly  quiet.  He  then  ordered  him  to  shut  his  door  $ 
and  he  Iking  hiesself  upon  his  bed,  as  if  he  meant  to 
finish  his  night's  rest}  hot  immediately  he  took  his 
sword,  and  stabbed  himself  a  little  below  his  chest  ^  yet 
not  being  able  to  use  his  hand  so  well  by  reason  of  the 
swelling,  the  bk>w  did  not  kill  him.  It  threw  him  into 
a  convttlsioo,  in  which  he  fell  from  his  bed,  and  over^ 
turned  a  table  near  it.  The  noise  gave  the  alarm  $ 
and  his  son  and  the  rest  of  the  family,  entering  the 
room,  found  him  weltering  in  his  blood,  and  his  bowels 
half  oat  of  his  body.    The  surgeon,  upon  examination. 


a  man  of  my  years  to  live  ?   or  ean  yon  bring  any  ^  fbond  that  his  bowels  wen  not  cut ;  and  was  proparing 


reason  to  prove,  that  it  is  not  base  and  unworthy  of 
Cato  to  beg  his  safety  of  an  enemy  ?  or  why  do  yon 
not  persuade  me  to  anlearo  what  I  have  been  taught, 
that,  rojecting  all  the  opinions  I  have  hitherto  de- 
fended, I  may  now,  by  Caesar's  means,  grow  wiser, 
and  be  yet  mora  obliged  to  him  than  for  life  alone? 
Not  that  I  have  determined  any  thing  concerning  my^ 
self^  but  I  would  have  it  in  my  power  to  perform 
what  I  shall  think  fit  to  resolve  upon :  and  I  shall  not 
fail  to  ask  your  counsel,  when  I  have  occasion  to  act 
up  to  the  principles  which  yoor  philosophy  teaches. 
Go  tell  my  son,  that  he  should  not  compel  his  father 
to  what  he  cannot  persuade  him."  They  withdrew, 
and  the  sword  w^  brought  by  a  yoong  ^ve.  Cato 
drew  it,  and  finding  the  point  to  he  sharp  ^  •**  Now, 
(said  he)  lam  my  own  master:"     And,  laying  it 


to  roplaoe  them  and  bind  up  the  wound,  when  Cato, 
recoveiing  his  senses,  thrust  the  surgeon  fnm  him,  and 
tearing  out  his  bowels,  immediately  expired,  in  the  48th 
year  m  his  age. 

B^  this  rash  act,  independent  of  all  moral  or  religions 
considerations,  he  carried  his  patriotism  to  the  highest 
degree  of  political  phronsy ;  for  Cato,  dead,  could  be  of 
no  lise  to  his  countary ;  but  had  he  preserved  his  life, 
his  counsel  might  have  mooerated  Caesar's  ambition, 
and  (as  .Montesquieu  observes)  have  given  a  different 
turn  to  public  affairs. 

CATOCHE,  or  Catochus,  a  disease  by  which 
the  patient  is  rendered  in  an  instant  as  immoveable  as 
a  statue,  without  either  sense  or  motion,  and  continues 
in  the  same  posture  he  was  in  at  the  moment  of  his 
being  seized.    See  Medicine  Indew. 
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CATOPTRICS  is4bat  part  of  optics  which  explains 
the  properties  of  reflected  light,  and  particularly 
that  which  is  reflected  from  mirrors. 

As  this  and  the  other  branches  of  Optics  will  be 
fully  treated  under  the  collective  word,  we  shall,  in  the 
present  article,  ist.  Just  give  a  summary  of  the  prin* 
ciples  of  the  branch,  in  a  few  plain  aphorismsi  with 
some  prelimmary  definitions  ^  and,  2dly,  Insert  a  set 
of  entertuniog. experiments  founded  upop  them* 
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Sect.  I.  Defimticms. 

X 

1.  Every  polished  body  that  reflecU  the  rays  of  DefinitioDt. 
light  is  called  a  mirror,  whether  its  surface  be  plane, 
spherical,  conical,  cylindric,  or  of  any  other  form 
whatever. 

2.  Of  mirrors  thero  are  three  principally  used  in  g^Sx^yt 
optical  experiments :  The  plane  mirror,  GHI,  (fig.  ^^^^ 
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2.) ;  the  apbetical  convex  mirror,  GHI,  (fi^*  2.)  ^  aod 
tb«  spherical  concave  mirror,  GUI,  (fig*  3.) 

3.  The  |ioiBt  Kf  (fig*  2,  3O  rouad  which  the  re* 
fleeting  surface  of  a  spbeticaJ  mtfror  is  described,  is 
ceiled  its  ceatre.  The  line  JBLH,  drawn  from  its  een* 
tie  perpendiealar  Co  its  two  surfaces,  is  the  axis  of  the 
■Hnor  }  and  the  point  H,  to  which  that  line  is  draws, 
10  its  Tortex. 

4.  The  distanoe  betwees  the  lines  AG  and  BO^ 
(fig.  I.)  is  called  the  angle  of  incidence,  and  the^  di8«> 
tanoe  between  BG  and  CG  is  Ibe  angle  of  reflection* 

Sbct.  IL  Aphoritmi^ 

!•  The  image  DF,  (fig.  x.)  will  appear  as  Su  behind 
the  ttinror  as  the  object  AC  is  befinre  it. 
•    2.  The  image  will  appear  of  the  same  siza,  and  in 
the  same  position  as  the  object. 

3*  Every  such  mafinr  will  reflect  the  imager  of  an 
object  of  twice  its  own  length  and  brendlh. 

4*  If  the  object  be  an  opaqfoe  body^  and  its, rays  fall 
en  the  mirror  nearly  in  direct  lines^  there  wiH  be  only 
one  image  visible,  which  will  be  reflected  l^  the-nmer 
sur&ce  of  the  gbissw    Bnt, 

5.  If  tfie  o^ect  be  a  Inminons  bedty,  and  ib  rays 
Ul  very  obliquely  en  the  mirror,  there  will  appear  to 
an  eye,  pUwed  in  a  proper  position,  aevenl  images  ^  dm 
first  of  wUch,  reflected  from  ti>e  outer  snrfiMo  o£  tlie 
glassy  will  not  be  so  bright  as  tbe  second,  reflected  firem 
the  inner  sorface.  The  following  images,  that  ara  pro* 
dnced  by  the  repeated  reflections  of  the  mys  between 
the  two  surfaces  of  the  glass,  will  be  in  proportiw  leas 
▼iridy  to  the  eighth  or  tenth,-  which  wiU  be  scnos  vi^ 
sibie. 

1.  The  image  DF,  (fig.  2O9  will  always  Appear  bn^ 
hind  it* 

2.  The  image  wiD  be  in  the  same  position  ar  thv  ob- 
ject. 

3.  It  will  be  less  than  the  objects 

4.  It  will  be  curved,  bnt  not,  as  the  miiror,  spheci*' 
cal.  ^  -^ 

.  5«  Parallel  rays  fallbg  on  this  mirror  wUl  have  the 
feces  or  image  at  half  the  distance  of  the  centre  K 
from  the  mirror. 

6.  In-  converging  rays,  the  distanoe  of  the  ol^ect 
most  be  equal  to  half  the  distance  of  the  centre,  to  make 
the  image  appear  behind  the  mirror. 

7«  Dive^ing  rays  will  have  their  image  at  less  than 
half  the  distance  of  the  centre*  If  the  oQect  be  placed 
in  the  centre  of  the  mirror,  its  image  will  appear  at  one 
eighth  of  that  distance  behind  it. 

1.  That  point  wh^re  the  image  appears  of  the  same 
dimensions  as  tbe  object.  Is  the  centre  of  that  mirror. 

2.  Parallel  rays  will  have'  their  focus  at  one  half  the 
diitance  of  tbe  centre* 

3*  Converging  nys  will  ferm  an  imi^  before  the 
■mirror* 

4.  In  diverging  rays,  if  the  object  be  at  less  than 
one^half  the  distanoe  of  the  centre,  Uie  image  will  be 
beUnd  tbe  mirror,  erect,  curved,  and  magnified,  as 
DBF,  (fig.  ^.)  >  bnt  if  the  distance  of  the  object  be 
greater,  the  image  will  be  before  the  mirror,  inverted 
and  diminisbed,  as  DEF,  (fig.  4.) 

5.  The  sun*s  rays  falling  on  a  concave  mirrar,  and 
.beiag  parallel,  will  be  collected  in  a  focus  at  half  tbe 
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distance  of  ita  cenlie,  where  their  heat  will  ha  nagment" 
ed  in  prepevtbn  of  the  surface  o{  the  mirror  to  that  of 
the  focal  spot. 

&  If  a  lominons  body  be  placed  in  the  foeos  of  a 
concave  minror,  its  rays  being  inflected  in  parallel  Unes^ 
will  strong^  enligbtsn  a  space  of  the  same  dimension 
with,  the  mirror,,  at  a  great  distance.  If  the  luttMoous 
object  be  pieced  aearer  than,  the  focus,  ita  rays  wiU 
diverge,  and  consequently  enlighten  a  larger  space. 
It  is  on  this  principle  that  i^veeberators  are  con* 
atroetedte 

IV.  In  afl  plane  and  spherical  nurroca  tbe  angle  of 
incidence  is  eqnal  to  the  angle  of  reflectioa» 

Sect.  UL  StHerUdnfng  ExpervmerU^k 

L  Of  all  mir  senses  tbe  s^t  is  certainly  snigect  toL  Catop. 
the  greatest  illusion.     The  various  writers  on  optics  tncsl  Uln. 
horvn  described  n  great  number  of  inatances  in  whii 
it  deceives  as,  and  have  constantly  endeavoured  to  in» 
vestigate  tbe  causes,  to  explain  their  efiects,  and  to  re^ 
concile  appearance  with  reality.     We  every  day  dia* 
cover  new  phenomena,,  and  doubtless  numy  more  are 
tewrved  for  posterity.    It  foeqnently  happens,  more- 
ofOTr  that  a  diseevery  wbicb  at  first  seenied  of  little 
consequence  has  led  to.matters  of  the  highest  import* 
ance. 

Take  a  glasa  bottle  A  (fig.  14.)  and  fill  it  with  water 
to  tbe  paint  &  ^  leave  the  upper  part  BC  empty,  and 
eerk  it  in  the  cemmen  mannejB.  Place  this  bottle  op* 
posfte  n  ceoearve  narrar,  and  beyond  its  fi>cna,  that 
il^  may  appear  reversed,  and  before  the  nnrnir,-(see 
Sect.  IL  npb.  34  4*  of  a  spber.  ooneave  mirror,)  pkce 
yovrself  still  fattber  distant  frsm  the  boUle,  and  it  will 
•ppenr  t»  yon  in  the  sttnation  a,  ^,  c,  (Bg.  15.) 

Now  it  iff  renarkaUe  in  this  apparent  bottle,  that  the 
water,  which,  according  to  all  the  laws  of  catoptrics, 
and  all  the  experimeats  made  on  other  objects,  should 
appear  at  n^  nppeaxa ott  tbe  contrary  at  ^r,  and  con- 
sequently the  part  a  b  appears  empty. 

If  the  bottle  be  inverted  and  phMcd  before  tbe  mir# 
for  (as  in  fig.  i6«),  its  image  will  appear  ia  its  nataral 
erect  position  (  and  tbe  water,  which  is  in  reality  at 
B€,  will  appear  at  ah. 

If  whihs  dm  bottle  is  inverted  it  be  uncorked^  and 
tbe  water  run  gently  out,  it  will  appear,  that  Mile  the 
part  BC  is  emptying,  that  of  o  &  in  the  image  is  fillinn ; 
and  what  is  likewise  very  remarkable,  as  soon  as  the 
bottle  is  empty  tbe  illusion  ceases,  the  image  also  ap> 
pearittg  entirely  empty.  If  the  bottle  likewise  be  quite 
foil  there  is  no  illasion. 

If  while  the  bottle  is  held  inverted,  and  partly  empty^ 
some  drops  of  water  foil  from  the  bottom  A  towards 
BC,  it  seems  in  the  image  as  if  there  were  formed  at 
the  bottom  of  that  part  ah,  bubbles  of  air  that  rose 
from  a  to  h  ;  which  is  the  part  that  seems  full  of  water. 
All  these  phenomena  constantly  appear. 

The  remarkable  circumstances  in  this  experiment 
are,  first,  not  only  to  see  an  object  where  it  is  not,  bnt 
alio  wbers  the  image  is  not  |  and  secondly,  that  of  two 
objects  which  are  really  in  its  same  place,  as  the  sor^ 
face  at  one  place,  and  the  other  at  another ;  and  tn  See 
the  bbtde  in  the  place  of  its  image,  and  the  water  where 
neither  it  nor  itsimnge  are. 

II.  Constmct  a  fanx  AB,  of  about «  foot  long,  eigbt 
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6  inchefl  wide,  and  aix  high ;  or  what  other  dimenuoiis 
II.  Appear-  jou  shall  think  fit,  proTided  it  does  not  greatJy  varj 
bo**^  *    *'®°*  these  proportions. 

▼iiu  ^^  ^^  inside  of  this  box,  and  against  each  of  its 

Sg,  5.  opposite  ends  A  and  B,  place  a  mirror  of  the  same 
size*  Take  o£F  the  quicksilver  from  the  mirror  that 
yon  place  at  B,  for  about  an  inch  and  a  half  at  the 
part  C,  where  you  are  to  make  a  hole  in  the  box  of 
the  same  size,  br  which  jon  may  easily  view  its  inside. 
Cover  the  top  oi  the  box  with  a  frame,  in  which  must 
be  placed  a  transparent  glass,  covered  with  ganze,  on 
the  side  next  the  inner  part  of  tbe  box.  Let  there  be 
two  grooves  at  the  parts  £  and  F  to  receive  the  two 
^minted  scenes  hereafter  mentioned.  On  two  pieces  of 
cut  pasteboard  let  there  be  skilfully  painted  on  both 
sides  (see  fig.  6.  and  7.)  any  subject  you  think  proper  | 
)u  woods,  gardens,  bowers,  colonnades,  &c«  and  on  two 
other  pasteboards,  the  same  subjects  on  one  side  only  ^^ 
observing  that  there  ought  to  be  «n  one  of  them  some  ^ 
objeot  relative  to  the  subject  placed  at  A,  that  the  mir* 
ror  placed  at  D  may  not  reflect  the  hole  at  C  on  the  op* 
posite  side. 

Place  the  two  boards  painted  on  both  eides  in  -the 
grooves  £  and  F ;  and  those  that  are  painted  on  one 
aide  only -against  the  opposite  mirrors  C  and  D }  <and 
then  cover  the  box  with  its  transparent  top.  This 
box  should  be  placed  in  a  strong  light  to  have  a  good 
cflbct. 

When  the  eye  is  placed  at  C,  and  views  the  objects 
on  the  inside  of  the  box,  of  which  some,  as  we  have 
said,  are  painted  on  both  sides,  they  are  successively 
reflected  from  one  mirror  to  tbe  other  ^  and  if,  for  ex- 
ample, the  {Minting  consists  of  trees,  they  will  appear 
like  a  very  long^vista,  of  which  the  eye  cannot  discern 
the  end :  for  each  of  the  mirrors  repeating  the  objects, 
continually  more  iaintly,  contribute  great^  to  augment 
tbe  illusion. 
HI,  Qf  ^        III.  Take  a  square  box  ABCD,  of  about  six  inches 
fortiicfttioa  long,  and  twelve  high  }  cover  the  inside  of  it  with  four 
oTimmeaae  plane  mirrors,  which  must  be  placed  perpendicular  to 
^tent.       ^  i^tiom  of  the  box  CHFD. 
^'  '  Place<certain  objects  in  relief  on  the  bottom  of  this 

box  ;'  suppose,  for  example,  a  piece  of  fortification, 
(as  fig.  9.)  with  tents,  soldiers,  &c.  or  any  other  sub- 
ject that  YOU  judge  will. produce  an  agreeable  effect  by 
its  disposition  when  repeatedly  reflected  by  the  mir- 
rors. 

On.  the  top  of  this  box  plaoe  a  frame  of  glass,  in 
form  of  the  bottom  part  of  a  pyramid,  whose  base 
AG£B  is  equal  to  the  size  of  the  box  :  its  top  ILN 
must  form  a  square  of  six  inches,  and  should  not  be 
jnore  than  four  or*  five  inches  higher  than  the  box. 
Cover  tbe  four  sides  of  this  frame  with  a  gauze,  that 
the  inside  may  not  be  visible  but  at  the  top  ILN, 
which  should  be  covered  with  a  transparent  glass. 

When  you  look  into  this  box  through  the  glass 
LN,  the  mirrors  that  are  diametrically  opposite  each 
other,  mutually  reflecting  the  figures,  enclosed,  the  eye 
beholds  a  boundless  extent,  completely  covered  with 
these  objects  ^  and  if  they  are  properly  disposed,  the 
illusion  will  occasion  no  small  surprise,  and  afford  great 
entertainment. 

Note,  The  nearer  the  opening  ILN  is  to  the  top  of 
^e  box,  the  greater  will  be  the  apparent  extent  of  the 
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subject.  The  same  will  happen  if  the  four  mirrors 
placed  on  the  sides  of  the  box  be  more  elevated.  The 
objects,  by  either  of  these  dispositions,  will  appear  to 
be  repeated  nine,  twenty-five,  forty-nine  times,  &o» 
by  taking  always  the  square  of  the  odd  numbers  of  the 
arithmetical  progression  3,  5,  7,  9,  &o.  as  is  very  easy 
to  conceive,  if  we  remember  tluU  the  subject  enclosed  * 
in  the  box  is  always  in  the  centre  of  a  square,  compo* 
sed  of  several  others,  equal  to  that  which  forms  tho 
bottom  of  the  box. 

Other  pieces  of  the  same  kind  (that  is,  viewed  firom 
above)  may  be  contrived,  in  which  mirrors  may  be 
placed  perpendicular  on  a  triangular,  pentagon,  or  hex- 
agon (that  is,  a  three,  fife,  or  six-sided)  plane.  All 
these  different  dispositions,  properly  directed,  as  well 
with  regard  to  the  choice  as  position  of  the  objects,  wiH 
constanUy  produce  yery  remarkable  and  pleasing  illiH 
sions. 

If  instead  of  placing  the  mirrors  perpendicular,  they 
were  to  incline  equally,  so  as  to  form  part  of  a  reversed 
pyramid,  the  subject  placed  in  the  box  would  then 
have  the  appearance. of  a  very  extensive  globular  or 
many-sided  figure.  g 

IV.  On  the  hexagonal  or  six-sided  plane  ABCD£FlV.  Ssipti. 
draw  six  semidiameters  GA,  GB,  GC,  GD,  G£,  GFjuaf  malU- 
and  on  each  of  these  place  perpendicularly  two  t^l^^iePjl^^^^ 
mirrors,  which  must  join  exactly  at  the  centre  G,  andg^^oJ' 
which  placed  back  to  back  must  be  as  thin  as  possible. 
Decorate  the  exterior  boundary  of  this  piece  (which  is 

at  the  extremity  of  the  angles  of  the  hexagon)  with 
six  columns,  that  at  the  same  time  serve  to  support  the 
mirrors,  by  moves  formed  en  their  inner  sides.  (See 
the  profile  Hj.  Add  to  these  columns  their  entabla- 
tures, and  cover  the  edifice  in  such  a  manner  as  you 
shallthink  proper. 

In  each  one  of  these  six  triangular  spaces,  contained 
between  two  mirrors,  place  little  figures  of  pasteboard, 
in  relief,  representing  such  objects  as  when  seen  in  a 
hexagonal  form  will  produce  an  agreeable  tBecL  To 
these  add  small  figures  of  enamel  ^  and  take  particular 
care  to  conuSil,  by  some  object  that  has  relation  to 
the  subject,  the  place  where  the  mirrors  join,  which, 
as  we  have  said  before,  all  meet  in  the  common  centre 
G. 

When  you  look  into  any  one  of  the  six  openings  of 
this  palace,  the  objects  there  contained  being  repeated 
six  times,  will  seem  entirely  to  fill  up  the  whole  of  the 
building.  Thb  illusion  will  appear  ,very  remarkable  ; 
especially  if  the  objects  made  choice  of  are  properly 
adapted  to  the  effect  that  is  to  be  produced  by  the  min* 
rors. 

Note,  If  you  place  between  two  of  these  mirrors 
part  of  a  fortification,  as  a  curtain  and  two  demi-ba^ 
stions,  you  will  see  an  entire  citadel,  with  six  bastions. 
Or  if  you  place  part  of  a  ball-room,  ornamented  with 
chandeliers  and  figures  in  enamel,  all  those  objects 
being  here  multiplied,  will  afford  a  very  pleasing  pro- 
spect. 

V.  Within  the  case  ABCD,  place  your  mirrors,  y.  Claque 
O,  P,  Q,  B,  so  disposed  that  they  may  each  of  themboditt 
make  an  angle  of  forty-five  degrees,  that  is,  that  theyseeoungty 
may  be  half  way  inclined  from  the  perpendicular,  as^^^*^ 
in  the  figure.    In  each  of  the  two  extremities  AB,^m  ^ 
make  a  circular  overture,  in  one  of  which  fix  the  tube  a.,  it, 
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GL,  in  the  other  the  tnhe  MF,  and  ohsenre  that  in 
e^ch  of  theie  is  to  be  !n3erted  another  tobe,  ai  H  and 

1(A). 

Famish  the  first  of  these  tobes  with  an  object-glass 
at  G,  and  a  concave  eye-glass  at  F.  You  are  to  ob- 
serve, that  in  regulating  the  focus  of  these  glasses,  with 
regard  to  the  length  of  the  tube,  yon  are  to  suppose 
it  equal  to  the  line  G,  or  visual  pointed  ray,  which, 
entering  at  the  aperture  G,  is  reflected  by  the  four 
mirrors,  and  goes  out  at  the  other  aperture  F,  where 
the  ooular  glass  is  placed.  Put  any  glass  you  will  in- 
to the  two  ends  of  the  moveable  tubes  H.  and  I ;  and, 
lastly,  place  the  machine  on  a  stand  £,  moveable  at  the 
point  S,  that  it  may  he  elevated  or  depressed  at  plea- 
sure. 

When  the  eye  is  placed  at  F,  and  you  look  through 
Che  tube,  the  rays  of  light  that  proceed  from  the  object 
T,  passing  through  the  glass  G,  are  succestsvely  reflect- 
ed by  the  mirrors  O,  F,  Q,  and  R,  to  the  eye  at  F, 
and  there  paint  the  object  T  in  its  proper  situation  \ 
and  these  rays  appear  to  proceed  directly  from  that 
object. 

The  two  moveable  tubes  H  and  I,  at  the  extremi- 
ties of  each  of  which  a  glass  is  placed,  serve  only  the 
more  to  disguise  the  illusion,  for  they  have  no  commu- 
nication with  the  interior  part  of  the  machine.  This 
instrument  being  moveable  on  the  stand  E,  may  be 
directed  to  any  object  $  and  if  furnished  with  proper 
glasses  will  answer  the  porpose  of  a  common  perspec- 
tive. 

The  two  moveable  tubes  H  and  I  being  brought 
together,  the  machine  is  directed  toward  any  object, 
and  desiring  a  person  to  look  at  the  end  F,  you  ask 
him  if  he  sees  distinctly  that  object.  You  then  sepa- 
rate the  two  moveable  tubes,  and  leaving  a  space  be- 
tween them  sufiEcient  to  place  your  hand,  or  any  other 
•olid  body ;  you  tell  him  that  the  machine  has  the 
power  of  making  objects  visible  through  the  most 
ipaque  body  j  and  as  a  proof  you  desire  him  then  to 
look  at  the  same  object,  when,  to  his  great  surprise,  he 
wilt  see  it  as  distinct  as  when  there  was  no  solid  body 
placed  between  the  tubes. 

Note,  This  experiment  is  the  more  extraordinary,  as 
it  is  very  difficult  to  conceive  how  the  efiect  is  produced. 
The  two  arms  of  the  case  appearing  to  be  made  to  sup- 
port the  perspective  glass ;  and  to  whatever  object  it  is 
y^       directed,  the  eflect  is  still  the  same. 
VI.  Yll.       ^^«  in  the  partition  AB^  make  two  apertures,  CD, 
Tke  magi-  and  EF,  of  a  foot   high,  and  ten   inches  wide,  and 
eiao*!  aiir.  about  a  foot  distant  from  each  other.     Let  them  be 
n€,^mii'  jii  ^^  common  height  of  a  man*s  head ;  and  in  each 
of  them  place  a  transparent  glass,  surrounded  with  a 
frame,  like  a  common  mirror. 

Behind  this  partition  place  two  mirrors  H  and  I, 

•     inclined  to  it  in  an  angle  of  forty-five  degrees ;  that 

is,  half  way  between  a  line- drawn  perpendicular  to  the 

ground  and  its  surface }  let  them  be  both  x8  inches 
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square :  let  all  the  space  between  them  he  inclteed  b^ 
boards  or  ^teboard  painted  black,  and  well  closed,  that 
no  light  may  enter:  let  there  be  also  two  curtains  to 
cover  them,  which  may  be  drawn  aside  at  pleasoreh 

When  a  person  looks  into  one  of  these  supposed 
mirrors,  instead  of  seeing  hb  own  face,  he  will  perceive 
the  object  that  is  in  front  of  the  other;  so  that  if  two 
persons  present  themselves  at  the  same  time  before  these 
mirrors,  instead  of  each  one  seeing  himself,  they  will 
reciprocally  see  each  other. 

Note,  Iliere  should  be  a  sconce  with  a  candle  placed 
on  each  side  of  the  two  glasses  in  the  wainscot,  to  en- 
lighten the  faces  of  the  persons  who  look  in  them, 
oUierwise  this  experiment  will  have  no  remarkable 
effect. 

This  experiment  may  be  considerably  improved  by 
placing  the  two  glasses  in  the  partition  in  adjoining 
rooms,  and  a  number  of  persons  being  previously  pla- 
ced in  one  room,  when  a  stranger  enters  the  other, 
ott  may  tell  him  his  face  is  dirty  $  and  desire  him  to 
ook  in  the  glass,  which  he  will  naturally  do ;  and  on 
seeing  a  strange  face  he  will  draw  back ;  but  return- 
ing to  it,  and  seeing  another,  another,  and  another^ 
like  the  phantom  kings  in  Macbeth,  what  his  surprise 
will  be  IS  more  easy  to  conceive  than  express.  After 
this  a  real  mirror  may  be  privately  let  down  on  the 
back  of  the  glass  $  and  if  he  can  be  prevailed  to  look 
in  it  once  more,  be  will  then,  to  his  further  astonish^ 
ment,  see  his  own  face ;  and  may  be  told,  perhaps  per- 
suaded, that  all  he  thought  he  saw  before  was  the  mere 
eflect  of  imagination. 

How  many  tricks,  less  artful  than  this,  have  pass^ 
ed  in  former  tiroes  for  sorcery,*  and  pass  at  this  time 
in  some  countries  for  apparitions  ! 

Note,  When  a  man  looks  in  a  mirror  that  is  pla- 
ced perpendicular  to  another,  his  face  will  appear 
entirely  deformed.  If  the  mirror  be  a  little  inclined, 
so  as  to  make  an .  angle  of  80  degrees  (that  is,  one^ 
ninth  part  from  the  perpendicular),  he  will  then  see 
all  the  parts  of  his  face,  except  the  nose  and  forehead. 
If  it  be  inclined  to  60  degrees  (that  is,  one-third  part), 
he  will  appear  with  three  noses  and  six  eyes :  in  shorty 
the  apparent  deformity  will  vary  at  each  degree  of  in- 
clination :  and  when  the  glass  comes  to  45  degrees 
(that  is,  half  way  down),  the  £ice  will  vanish.  If,  in- 
stall of  placing  the  two  mirrors  in  this  situation,  they 
are  so  disposed  that  their  junction  may  be  vertical, 
their  difierent  inclinations  will  produce  other  efiects  ^ 
as  the  situation  of  the  object  relative  to  these  mirrors 
is  quite  different.  The  effects  of  these  mirrors,  though 
remarkable  enough, ,  occasions  but  little  surprise,  as 
there  is  no  method  of  concealing  the  cause  by  which 
they  are  produced. 

VIL  Make    a  box   of  wood,  of  a  cubical  figure,  p^.  \y 
ABCD,  of  about  15  inches  every  wav.      Let  it  be 
fixed  to  the  pedestal  P,  at  the  usual  height  of  a  man*s 
head.    In  each  side  of  this  box,  let  there  he  an  open- 
ing 


ti 


(a)  These  four  tubes  must  terminate  in  the  substance  of  the  case,  and  not  enter  the  inside,  that  they  may  not 
hinder  the  effect  of  the  mirrors.  The  fourfold  reflection  of  the  rays  of  light  from  the  mirrors,  darkens  in  some 
degree  the  brightness  of  the  object ;  some  light  is  also  lost  by  the  magnifying  power  of  the  perspective.  If,  there- 
fere.  Instead  of  the  object-glass  at  G,  and  concave  eye-fflass  at  F,  plain  glasses  were  substituted,  the  magnifying 
power  of  the  perspective  will  be  taken  awayi  and  the  object  appear  brighten 
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iog  of  an  ovtA  form,  of  tea  Inches  bigb,  and  seven 
wide. 

la  this  hox  place  two  mirrors  A,  D,  with  their 
hacks  against  each  other  >  let  them  cross  the  box  in  a 
diagonal  line,  and  in  a  .vertical  position.  Decorate 
the  openings  in  the  sides  of  this  box  with  four  oval 
frames  and  transparent  glasses,  and  cover  each  of  them 
with  a  curtain,  so  contrived  that  they  may  all  draw  up 
together. 

Place  four  persons  in  front  of  the  four  sides,  and  at 
equal  distances  from  the  box,  and  then  draw  up  the  cur- 
tains th&t  they  may  see  themselves  in  the  mirrors ;  when 
each  of  them,  instead  of  his  own  figure,  will  see  that  of 
the  person  who  is  next  to  him,  and  who,  at  the  same 
time,  will  seem  to  him  to  be  placed  on  the  opposite 
side.     Their  confusion  will  be  the  greater,  as  it  will  be 
very  difHcult  for  them  to  discover  the  mirrors  concealed 
in  the  box.     The  reason  of  this  phenomenon  is  evident  ^ 
for  though  the  rays  of  light  may  be  turned  aside  by  a 
mirror,  yet  as  we  have  before  said,  they  always  appear 
12        to  proceed  in  right  lines; 
VilL  The        VIII.  Provide  a  box  ABCD  of  about  two  feet  long, 
pertpectiYe  j^  inches  wide,  and  12  inches  high.     At  the  end  AC 
niirror,        place  a  concave  mirror,  the  focus  of  whose  parallel 
'*        rays  is  at  18  inches  from  the  reflecting  surface*     At 
XL  place  a  pasteboard  blacked,  in  which  a  bole  is  cut 
sufficiently  large  to  see  on  the  mirror  H  the  object 
placed  at  B£FD. 

Cover  the  top  of  the  box,  from  A  to  I,  close,  that 
the  mirror  H  may  be  entirely  darkened.  The  other 
part  IB  must  be  covered  with  a  glass,  under  which  is 
placed  a  gauze. 

Make  an  aperture  at  G,  near  the  top  of  the  side  £R  ^ 
beneath  which,  on  the  inside,  place,  in  succession,  paint- 
ings of  diflferent  subjects,  as  vistas,  landscapes,  &c.  so, 
that  they  may  be  in  front  of  the  mirror  H.  Let  the 
box  be  so  placed  that  the  object  may  be  strongly  illu- 
minated by  the  sun,  or  by  wax  lights  placed  under  the 
enclosed  part  of  the  box  AI. 

By  this  simple  construction  the  objects  placed  at 
GD  will  be  thrown  into  their  natural  perspective  ^  and 
if  the  subjects  be  properly  chosea,  the  appearance  will 
be  altogether  as  pleasing  as  in  optical  machines  of  a 
much  more  complicated  form. 

Note,  A  glass  mirror  should  be  always  here  used, 

as  those  of  metal  do  not  represent  the  objects  with 

ec^ual  vivacity,  and  are  besides  subject  to  tarnish.     It 

is  also  necessary  that  the  box  be  sufficiently  large,  that 

you  may  not  be  obliged  to  use  a  mirror  whose  focus 

IS  too  short*;  for  in  that  case,  the  right  lines  near  the 

border  of  the  picture  will  appear  bent  in  the  mirror, 

which  will  have  a  disagreeable  eflfect,  and  cannot  be 

I .        avoided. 

IX.  To  set      IX.  The  rays  of  a  luminous  body  placed  in  the  fo- 

fire  to  a      cus  of  a  concave  mirror  being  reflected  in  parallel  lines, 

*®"^?*\     if  a  second  mirror  be  placed  diametrically  opposite  the 

by  Uie  re-    ^^^*  ^^  ^'^''  ^^  collecting  those  rays  in  its  focus,  set 

iectiflfi  of  fire  to  a  combustible  body. 

two  con-  Place  two  concave  mirrors,  A  and  B,  at  about 
cftre  mir-  12  or  15  feet  distance  from  each  other,  and  let  the 
IZ^  *S*  113^19  of  each  of  them  be  in  the  same  line.  In  the  fo» 
cus  C  of  one  of  them  place  .a  live  coal,  and  in  the 
focus  D  of  the  other  some  gunpowder*  With  a  pair 
of  double  bellows,  which  make  a  continual  blast,  keep 
constantlv  blowing  the  coal,  and  notwithstanding  the 
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distance  between  them,  the  powder  will  presently  take 
fire. 

It  is  not  necessary  that  these  mirrors  be  of  metal 
or  brass,  those  made  of  wood  or  pasteboard  gild* 
ed  will  produce  the  explosion,  which  has  sometimes 
taken  effect  at  the  distance  of  50  feet,  when  mir« 
rors  of  J  8  inchef^,  or  two  feet  diameter,  Itave  been 
used. 

T.'iis  experiment  succeeds  with  more  difljculty  at 
great  distances ;  which  may  proceed  from  the  mois- 
ture in  a  large  quantity  of  air.  It  woald  doubtless 
take  eflect  more  readily,  if  a  tin  tube,  of  an  equal  dia- 
meter with  the  mirrors,  were  to  be  placed  between 
them. 

X.  Behind  the  partition  AB,  place,  in  a  position  j^^^  ^^^ 
something  oblique,  the  concave  mirror  £F,  which  mustapparitiu», 
be  at  least  teu  inches  in  diameter,  and  its  distance  from  fig-  >9* 
the  partition  equal  to  three  fourtlis  of  the  distance  of  its 
centre. 

In  the  partition  make  an  opening  of  seven  or  eight 
inches,  either  square  or  circular:  it  must  face  the  mir- 
ror, and  be  of  the  same  height  with  it.  Behind  this 
partition  place  a  strong  liglK,  so  disposed  that  it  may 
not  be  seen  at  the  opening,  and  may  illumine  an  ob- 
ject placed  at  C,  without  throwing  any  light  on  the 
mirror. 

Beneath  the  aperture  in  the  partition  place  the  ob- 
ject C,  that  you  intend  shall  appear  on  the  outside  of 
the  partition,  in  an  inverted  position  ^  and  which  we 
will  suppose  to  be  a  flower.  Before  the  partition^ 
and  beneath  the  aperture,  place  a  little  flowerpot  D, 
the  top  of  which  should  be  even  with  the  bottom  of 
the  aperture,  that  the  eye,  placed  at  G,  may  see  the 
flower  in  the  same  position  as  if  its  stalk  came  out  of 
the  pot. 

Take  care  to  paint  the  space  between  the  back  part 
of  the  partition  and- the  mirror  black,  to  prevent  any 
reflections  of  light  from  being  thrown  on  the  mirror  f 
in  a  word,  so  dispose  the  whole  that  it  may  be  as  iittW 
enlightened  as  possible.  * 

When  a  person  is  placed  at  the  point  G,  he  wilt 
perceive  the  flower  that  is  behind  the  partition,  at  the 
top  of  the  pot  at  D  :  But  on  putting  out  his  hand  to 
pluck  it,  he  will  find  that  he  attempts  to  grasp  a  sha- 
dow. 

If  in  the  opening  of  the  partition  a  large  double 
convex  lens  of  a  short  focus  be  placed,  or,  which  is  not 
quite  so  well,  a  bottle  of  clear  water,  the  image  of  the 
flower  reflected  thereon  will  appear  mncb  more  vivid 
and  distinct. 

The  {dienomena  that  may  be  produced  by  w^^Mq^^^^^^ 
of  concave  mirrors  are  highly  curious  and  astonishing,  ^^n. 
By  their  aid,  spectres  of  various  kinds  may  be  exhi- 
bited. Suppose,  for  example,  a  person  with  a  drawn 
sword  places  himself  before  a  large  concave  mirror,  bnt 
farther  from  it  than  its  focos  ;  he  will  then  see  an  in** 
verted  image  of  himself  in  the  air,  between  him  and 
the'^roirror,  of  a  less  size  than  himself.  If  he  steadiljr 
present  the  sword  towards  the  centre  of  the  mirror^ 
an  image  of  the  sword  will  come  out  therefrom  towards 
tlie  sword  in  bis  band,  point  to  point,  as  it  were  to 
fence  with  him :  and  by  his  poshing  the  sword  nearer»> 
the  image  will  appear  to  cone  nearer  him^  and  almost 
to  touch  his  breast,  having  a  striking  ttktX  upon  biai^ 
If  the  mirror  be  turned  45  degreeS|  or  one-eightfa^ 

round, 
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rounct,  the  reflected  image  will  go  out  perpendicular  to 
the  direction  of  the  sword  presented,  and  apparently  come 
to  another  person  placed  in  the  direction  of  the  motion  of 
the  image.  If  that  person  is  unacquainted  with  the  ex* 
periment,  and  does  not  see  the  original  sword,  he  will  be 
much  surprised  and  alarmed.  This  experiment  may  be 
another  way  diversified,  by  telling  any  person,  that  at 
such  an  hour,  and  in  soch  a  place,  he  should  see  the  ap- 
parition of  an  absent  or  deceased  friend  (of  whose  por- 
trait you  are  in  possession).  In  order  to  produce 
this  phantom,  instead  of  the  hole  in  the  partition  AB 
tn  the  last  figure,  there  must  be  a  door  which  opens 
inta  an  apartment  to  which  there  is  a  considerable  de- 
acent.  Under  that  door  you  are  to  place  the  portrait, 
which  roust  be  inverted  and  strongly  illuminated^  that 
it  may  be  lively  reflected  by  the  mirror,  which  must 
be  large  and  well  polished.  Then  having  introduced 
the  incredulous  spectator  at  another  door,  and  pla- 
ced him  in  the  proper  point  of  view,  you  suddenly 
throw  open  the  door  at  AB,  when,  to  his  great  asto- 
nishment, he  will  immediately  see  the  apparition  of  his 
friend. 

It  will  be  objected,  perhaps,  that  this  ie  not  a  per- 
fect apparition,  because  it  is  only  visible  at  one  point 
•f  view,  and  by  one  person.  But  it  should  be  remem- 
bered, that  it  was  an  established  maxim  in  the  last  cen- 
turies, that  a  spectre  might  be  visible  to  one  person 
and  not  to  others.    So  Shakespeare  makes  both  Ham- 


let and  Macbeth  see  apparitions  that  were,  not  visible 
to  others  present  at  the  same  time.  It  is  not  unlike- 
ly,  moreover,  that  this  maxim  took  its  rise  from  cer- 
tain apparitions  of  this  kind  that  were  raised  by  the 
monks,  to  serve  some  purposes  they  called  leligioat  ^ 
as  they  alone  were  in  possession  of  what  little  learning 
there  then  was  in  the  world. 

Opticians  sometimes  grind  a  glass  mirror  concave  ia 
one  direction  only,  as  it  is  said  longitudinally ;  it  is  in 
fact  a  concave  portion  of  a  cylinder, '  the  breadth  of 
which  may  be  considered  that  of  the  mirror.  A  per- 
son looking  at  his  face  in  this  mirror,  in  the  direction 
of  its  concavity,  will  see  it  curiously  distorted  in  a  verr 
lengthened  appearance  ^  and  by  turning  the  cylindri- 
cal mirror  a  quarter  round,  his  visage  will  appear  dis- 
torted another  way,  by  an  apparent  increase  in  width 
only.  Another  curious  and  singular  property  attends 
this  sort  of  mirror :  If  in  a  very  near  situation  before 
it,  you  put  ^your  finger  on  the  right  hand  side  of 
your  nose,  it  will  appear  the  same  in  the  mirror ;  but 
if  in  a  distant  situation,  somewhat  beyond  the  centre 
of  concavity,  yon  again  look  at  your  fiice  in  the  mirror, 
your  fiuger  will  appear  to  be  removed  to  the  other  or 
left  hand  side  of  your  nose.  This,  though  something 
extraordinary,  will  in  its  cause  appear  very  evident 
from  a  small  consideration  of  the  properties  of  sperictfl 
concave  mirrors. 
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Caioptfo-  CATOPTROMANCY,  K«r«irViMmM»  a  kind  of 
muMcf  divination  among  the  ancients }  so  called,  because  con- 
II  sisting  in  the  application  of  a  mirror.  The  word  is 
Cauerthin.  formed  from  ««T»9rl{«f,  speculum^  "  mirror,"  and  pt»- 
TfM»,  divinaiio^  *'  divination.'*  Pausanias  says,  it  was 
in  use  amoug  the  Achaians  \  where  those  who  were 
sick,  and  in  danger  of  death,  let  down  a  mirror,  or 
looking  glass  fastened  by  a  thread,  into  a  fountain  be- 
fore the  temple  of  Ceres;  then  looking  in  the  glass, 
if  they  saw  a  ghastly  disfigured  face,  they  took  it  as  a 
sure  sign  of  death :  on  the  contrary,  if  the  flesh  ap- 
peared fresh  and  healthy,  it  was  a  token  of  recovery. 
Sometimes  glasses  were  used  without  water^  and  the 
images  of  things  future  represented  in  them.  See 
Gastromancy. 

CATBOU,  Frakcis,  a  famous  Jesuit,  bom  at  Paris 
in  1659*  ^^  ^^  engaged  for  12  years  in  the  Jour- 
nal  de  Trevoux^  and  applied  himself  at  the  same  time 
to  other  works,  which  distinguished  him  among  the 
learned.  He  wrote  a  general  History  of  the  Mogul 
empire,  and  a  Boman  history,  in  which  he  was  assist- 
ed by  Father  Bouille,  a  brother  Jesuit.  Catrou  died 
in  1737  'j  and  this  last  history  was  continued  by  Boo- 
flle,  who  died  in  1740. 

CATTEBHUIW,  a  remarkable  Caledonian  post  a 
few  miles  north  of  the  town  of  Brechin  in  the  county 
of  Angus  in  Scotland.  Mr  Pennant  describes  it  as  of 
uncommon  strength.  **  It  is  (says  he)  of  an  oval 
form,  made  of  a  stupendous  dike  of  loose  white  stones, 
whose  convexity,  from  the  bate  -within  to  that  with- 
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out,  is  122  feet.  On  the  outside  a  hollow,  made  hycattsrthaB* 
the  disposition  of  the  stones,  surrounds  the  whole.  CattL 
Bound  the  base  is  a  deep  ditch,  and  below  that  about '  ^  1  ■' 
100  yards,  are  vestiges  of  another,  that  went  round 
the  hill.  The  area  within  the  stony  mound  is  flat : 
the  axis,  or  length  of  the  oval,  is  436  feet,  the  trans- 
verse diameter  200*  Near  the  east  side  is  the  foun- 
dation of  a  rectangular  buildings  and  on  most  parts 
are  the  foundations  of  others  small  and  circular :  all 
which  had  once  their  superstructures,  the  shelter  of  the 
possessors  of  the  post :  there  is  also  a  hollow,  now  al- 
most filled  with  stones,  the  well  of  the  place.**  There 
is  another  fortification,  but  of  inferior  strength,  in  the 
neighbourhood.  It  is  called  the  Brown  Catterthun^ 
from  the  colonr  of  the  ramparts,  which  are  composed 
only  of  earth.  It  is  of  a  circular  form,  and  consists 
of  various  concentric  dikes.  On  one  side  of  this  rises 
a  small  rill,  which,  running  down  the  hill,  has  formed  a 
deep  gully.  From  the  side  of  the  fortress  is  another 
rampart,  which  extends  parallel  to  the  rill,  and  then  re- 
verts, forming  an  additional  post  or  retreat.  The  mean- 
ing of  the  word  Catter-thun^  is  Qamp'town ;  and  Mr 
Pennant  thinks  these  might  probably  be  the  posts  occu- 
pied by  the  Caledonians  before  their  engagement  at 
the  foot  of  the  Grampian  mountains  with  the  celebrate 
ed  Agri6ola.     See  (History  of)  Scotland. 

CATTI,  a  people  of  Germany,  very  widely  spread, 
on  the  east  reaching  to  the  river  Sala,  on  the  north  to 
'Westphalia  \  occupying,  besides  Hesse,  the  Wetterau, 
ftud  part  of  the  tract  on  the  Bhine,  and  on  the  hanks 
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of  tli«  river  Inline,    The  Hercynian  forest  begtn  tfnd 
elided  in.  tbeir  coaotrY. 

CATTIVELLACNI,  ancientlj  %  people  of  Bri- 
tainy  Bested  in  the  country  which  14  now  divided  into 
the  counties  of  Hertford,  Bedford,  and  Bucks*  The 
VJinie  of  this  ancient  Britisli  people  Js  written  in  several 
different  ways  by  Greek  and  Roman  authors,  being 
soo^ioies  called  Catti,  Cassit,  Catticulcani,  Cattidnda- 
DJ,  Catddudani,  &c.  That  they  were  of  Belgic  origin 
cannot  be  doubted  ;  and  it  is  net  improbable  that  they 
derived  their  name  of  Catti  from  the  Belgic  word 
Katten,  which  signifies  illustrious  or  noble,  and  that 
the  addition  of  Vellauni,  which  means  on  the  banks  of 
pvers,  might  be  given  them  after  their  arrival  in  Bri- 
tain, as  descriptive  of  the  situation  of  their  countryf 
However  this  may  be,  the  Catti  vellauni  formed  one  of 
the  most  brave  and  warlike  of  the  ancient  British  na« 
tions  wbei^  Caesar  invaded  Britain,  and  long  after. 
Cassibelanus,  their  prince,  was  made  commander  in 
chief  of  the  confederated  Britons,  ^ot  only  on  account 
of  his  own  personal  qualities,  but  also  because  he  was 
9t  the  head  of  one  of  their  bravest  and  most  powerful 
tribes.  In  the  interval  between  the  departure  of  Cse* 
aar  and  the  next  invasion  under  Claudius,  the  CattiveU 
J^UQi  had  reduced  sefei^l  of  the  neisbbouring  states  un- 
d^r  their  obedience )  and  they  again  took  the  lead  in 
49|iposition  lo  the  Romans  at  their  second  invasion, 
under  their  brave  but  unfortunate  prince,  Caractacus. 
The  country  of  the  Catti  vellauni  was  much  frequent, 
ed  And  improved  by  the  Romans,  aller  it  came  under 
iheir  obedience.  Verulamium,  their  capital,  which 
i|tood  near  where  St  Alban^s  now  stands,  became  a  place 
e|  great  consideration,  was  honoured  with  the  name 
and  privileges  of  a  municipium  or  free  city,  and  had 
magiatrates  after  the  model  of  the  city  of  Rome.  This 
Ulace  v^as  taken  apd  almost  destroyed  by  the  insurgents 
Hoder  Boadieea;  but  it  was  afterwards  rebuilt,  restored 
la  its  former  splendour,  and  surrounded  with  a  strong 
vail,  some  vestiges  of  which, are  still  remaining.  '  Du- 
rpcobrivsQ  and  Magiavintum,  in  the  secondlCer  of  An- 
^niiius,  were  probably  Dunstable  and  Fenny  Strat- 
So^  at  which  places  there  appear  to  have  been  Ro« 
man  stations^  The  Salense  of  Ptolemy,  a  town  in  the 
f^puntry  of  the  Cattivellauni,  was  perhaps  situated  at . 
Salfdy  in  Bedfordshire,  where  several  Bioman  antiqui* 
t^e^  have  been  found.  There  were,  besides  these,  se- 
;iferal  other  Roman  forts,  stations,  and  towns  in  this 
l^unfxy.  which  it  would  be  tedious  to  enumerate.  The 
territories  of  the  Ca^i  vellauni  made  a  part  of  the  Ro- 
man province  called  Britannia  Prima. 
>  CATTIijB,  a  collective  word,  which  signifies  the 
|i{»oi>foot^d:  animftls,^  which  serve  either  for  tilling  the 
eroUnd,  or  for  food  to  man*  They  are  distinguished 
in(9. large  or  black  cattle,  ^nd  into  small  cattle:  of 
j^  lormer  are  bpxises,  bolls,  oxen,,  cows,  and  eveo 
.^idyes  and  heifers  :  amongst'  the  latter  are  rams,  ewes, 
jjpeep,  lamb9&  goats,,  kids,  &c.  Cattle  are  the  chief 
itpek  pf  a  Gucm,;..  thejs  who  deal  in  cattle  are  styled 
|rraziers. 

CATUtXtlS,.^  Caius.  Valerius,  a  liatiu  poet, 
Wn  at  Ve^ropa,  in  the  year  of  Rome  666.  The  hat-* 
qapny  of  his  numbers  a<iqnire4  him  the  esteem  and 
•  friendship,  of  Cicero  and  other  great  men  of  his  time* 
|fany  of  his.poems,^however,  abound  with  gross  obsc^ 
9itiei.   'V»  wco.te  siitiri^  Yene^  »^aijist  Cfftsar,;  ondcuT 
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the  nt(me'  of  Marmoro.    He  spent  his  whole  life  in  n   CM«tl«i 
^ate  of  poverty ;  aVid  died  in  the  flower  of  his  ago        | 
and  the  height  of  his  reputation.    Joseph  Scaliger,  Pas*    C«vM- 
serat,  Morct,  and  Isaac  Vossins,  have  written  learned 
notes  on  this  poet.  • 

CATZ,  James,  a  great  civilian,  politician,  and 
Dutch  poet,  was  born  at  Browershaven,  in  Zeahmd, 
in  the  year  1577*  After  having  made  several  voy* 
ages,  he  fixed  at  Middleborg }  and  acquired  by  hia 
pleadings  such  reputation,  that  the  city  of  Dort  chose 
him  for  its  pensionary ;  as  did  also,  some  time  after, 
that  of  Middleborg.  In  1634,  he  was  nominated  pen- 
sionary of  Holland  and  West  Frieslandj  and  in  1648, 
he  was  elected  keeper  of  the  seal  of  the  same  state,  and 
stadtholder  of  the  fiefs :  but  some  time  after,  be  re* 
signed  these  employments,  to  enjoy  the  repose  which 
his  advanced  age  demanded.  As  the  post  of  grand 
pensionary  bad  been  fatal  to  almost  all  those  who  had 
enjoyed  it,  from  the  beginning  of  the  republic  till  that 
time,  Catz  delivered  up  his  charge  on  his  knees,  be- 
fore the  whole  assembly  of  the  states,  weeping  for  joy, 
and  thanking  God  for  having  preserved  him  from  th» 
inconveniences  that  seemed  attached  .to  the  duties  of 
that  office.  But  though  be  was  resolved  to  spend  tha 
rest  of  his  days  in  repose,  the  love  of  his  country  en- 
gaged him  to  comply  with  the  desires  of  the  states,,  who  . 
importuned  him  to  go  on  an  embassy  to  England,  in 
the  delicate  conjuncture  in  which  the  republic  found 
itself  during  the  protectorate  of  Cromwell.  At  his 
return,  he  retired  to  his  fine  country  seat  at  Sorgvliet, 
where  he  lived  in  tranquillity  till  the  year  1660,  in 
which  he  died.  He  wrote  a  great  number  of  poeoM 
in  Dutch  ',  most  of  which  are  on  moral  subjects,  and  so 
esteemed,  that  they  have  been  often  printed  in  all  the 
different  sixes }  and,  next  to  the  Bible,  there  is  no  work 
so  highly  valued  by  the  Dutch. 

CATZENELLIBOGEN,  a  town  of  Germany,  ia 
the  duchy  of  Nassau,  with  a  strong  castle.  'It  is  capi- 
tal of  a  county  of  the  same  name.  £,  Long.  7.  38.  N. 
Lat.  50.  20. 

CAVA,  in  Anatomy,  the  name  of  a  vein,  the  laigest 
in  the  body,  terminating  in  the  right  ventricle  of  the 
heart.    See  Anatomy  index. 

Cava,  a  considerable  and  populous  town  of  Italy„ 
in  the  kingdom  of  Naples,  and  in  the  Hither  Principa- 
to,  with  a  oishop^s  see.  It  is  situated  at  the  foot  of. 
Mount  Metelian,  in  E.  Long.  I  c.  5.  N.  Lat.  40.  40.   • 

CAVA  ILL  AN,'  a  town  of  trance,  in  the  depart- 
ment of  Vaucluse,  and  formerly  a  bisbop^s  see.  It  ia 
situated  on  the  river  Durance,  in  a  fertile  and  pleasant 
country,  and  20  miles  south-east  of  Avignon.  Popula- 
tion 7000.     E.  Long«  4.  17.  N.  Lat.  43.  52. 

CAVALCADE,  a  formal  pompous  mareh  or  pro- 
cessien  of  horsemen,  equipages,  &c.  by  way  of  parade 
or  ceremony,  to  grace  a  triumph,  public  entry,  enr  the^ 
like. 

CAVALCADOUR,  or  CAVALCAi>EUR,  ancient- 
ly denoted  a  riding  mastery  but  at. present  is  disused 
in  that  sense,  and  only  employed  to  denote  a  sort  o£ 
equerries  or  oilficers  who  have  the  direction  of  princes 
stables.  The  French  say^  ecuyer  cavakadeur  of  the 
king,  the  duke  of  Orleans,  $cc.  Menage  writes  it*co-- 
vak^dour,  and  .derivea  it  from  jthe  Spanish  0awid§fiiion^ 
a  horseman.. 

QAVALGAMI£«  GuiDO^a..aoblemaa  of  I1«reni»e 

in 
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GtvalMBtcUi  ^^  Xjth  ceotory,  if  bo  InviBg  followed  the  party  of 
I        tbe  Goelpbsy  experieaccd  the  changeableness  of  fortune. 
Cavalry.    Jf^  sboited  great  strength  of  mind  In  bis  misfortanes, 
and  never  neglected  to  improve  bis  talents.    He  wrote 
a  treatise  in  Italian  concerning  style,  and  some  verges 
vhich  are  esteemed.    His  poem  on  the  love  of  this 
world  has  been  commented  on  by  several  learned  men. 
CAVALIER,  a  horseman,  or  person  monntcd  on 
Jiocseback :  especially  if  he  he  armed  withal,  and  have 
a  military  appearance. 

Anciently  tbe  word  was  restrained  to  a  knigdt,  or 
fm7p#.     The 'French  still  use  Chevalier  in  tbe  same 
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•eose. 

CAVALIX&,  considered  as  a  faction.  See  Britaik, 
No.  109. 

Cavalier,  in  fortification,  an  elevation  of  earth  ef 
different  shapes,  situated  ordinarily  in  the  gorge  of  a 
bastion,  bordered  with  a  parapet,  and  cut  into  more  or 
less  embrasures,  according  to  the  capacity  of  tbe  cava- 
lier. Cavaliers  are  a  double  defence  for  the  faces  of 
the  opposite  bastion  :  they  defend  the  ditch,  break  the 
besiegers  galleries,  command  the  traverses  In  dry  moats, 
acoor  the  salient  angle  of  the  counterscarp,  where  the 
besiegers  have  their  counter  batteries,  and  enfilade  tbe 
enemy *s  trenches,  or  oblige  them  to  multiply  their  pa- 
rallels :  they  are  likewise  very  serviceable  in  defend- 
ing the  breach  and  the  retrenchments  of  the. besieged. 

Cavalier,  in  tbe  manege,  one  that  understands 
horses,  and  \b  practised  ia  tbe  art  of  ridins  them. 

CAVALIERI,  BoNATEHTURE^  an  eminent  mathe- 
matician in  the  I7tb  century,  a  native  of  Milan,  and  a 
friar  of  the  order  of  the  Jesuati  of  St  Jerome,  was  pro- 
fessor of  the  mathematics  at  Bologna,  where  he  pub- 
lished several  mathematical  books,  particularly  the 
*'  Method  of  Indivisibles.**  He  was  a  scholar  of  Gra- 
lileo.  His  Directorium  gene'rale  Uranometricum  con- 
tains great  variety  of  most  useful  practices  in  trigono- 
metry and  astronomy.  His  trigonometrical  tables  In 
that  work  are  excellent. 

CAVALLO,  Tiberius,  an  eminent  natural  philo- 
aopher.    See  Supplement. 

CAVALRY,  a  body  of  soldiers  that  charge  on 
horseback.  The  word  comes  from  tbe  French,  cavO" 
Irrie^  and  that  from  tbe  corrupt  Latin,  cahallus^  a  horse. 

The  Roman  cavalry  consisted  wholly  of  those  called 
equtteSf  or  knights,  who  were  a  distinct  order  in  the 
dutribution  of  citizenii. — ^The  Grecian  cavalry  were  di- 
vided into  eataphractm  and  non  cataphractmt  u  e.  into 
heavy  and  light  armed.— Of  all  the  Greeks,  tbe  Thes- 
aalians  excelled  most  in  cavaliy.  Tbe  Lacedemonians, 
inhabiting  a  mountainous  country,  were  but  meanly 
famished  with  cavalry,  till,  carrying  their  arms  jnto 
other  countries,  they  found  great  occasion  for  horse  to 
support  and  cover  their  foot.  The  Atheni&n  cavalry, 
for  a  considerable  time,  consisted  only  of  96  bori^men : 
afler  expelling  tbe  Persians  out  of  Greece,  they  increas- 
ed the  number  to  300  \  and  afterwards  to  1 200,  which 
was  the  highest  pitch  of  the  Athenian  cavalry. 

The  chief  use  of  tbe  cavalry  Is  t^  make  frequent 
Incursions  to  disturb  the  enemy,  intercept  his  convoys, 
and  destroy  the  country :  In  battle  to  support  and  cover 
the  foot,  and  to  break  through  and  disorder  the  ene« 
my :  also  to  secure  the  retreat  of  the  foot.  Formerly, 
the  manner,  of  fighting  of  the  cavalry  was,  after  firing 
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their  pistols  or  carabines,  to  wheel  off,  to  give  oppor-    Cam&y* 
tunity  for  loading  again.     Gustavus  AdoliAus  is  said        H 
to  have  first  taught  the  cavalry  to  charge  through,  to.  ^""^ 
march  straight  upto'tbe  enemy^  with  the  sword  drawn 
in  the  bridle  hand,  and  each  man'  having  fired  bis 
piece,  at  tbe  proper  distance,  to  betake  himself  to  his 
sword,  and  charge  the  enemy  as  was  found  most  ad- 
vantageous. 

CAVAN,  a  town  of  Ireland,'  and  capital  of  a  coun- 
ty of  tiie  same  name,,  in  the  province  of  Ulster,  situat- 
ed iiK  W.  Long.  6*  32.  N«  Lat.  54.  o. 

Cavan,.  a  county,  of  freland,  47  miles  in  length  and 
23  in  breadth  \  is  bounded •  on  tbe  eajtt  by  Monaghao, 
and  on  the  south  by  Longford,  West-Meath,  and  East- 
Meath.  It  has  but  two  towns  of  anyknote,vix.  Cavaa 
and  Kilmore.  It  contains  33  parishes,  and  in  1801 
was  computed  to  have  18,000  boused  and  90,000  itt« 
habitants.  The  county  sends  two  members  to  tbe  im» 
perial  parliament.  It  has  nine  market  towns.  See 
Cavan,  Supplement. 

CAVANILLES,  Antonio  Joseph,  an  eminent 
Spanish  botanist.    See  Supplement.. 

CAUBUL,  an  extensive  country^in  Asia*  See  Sup- 
plement. 

CAUCASUS,  the  name  of  a  very  high  mountain  of 
Asia,  being  one  of  that  great  ridge  wbieh  runs  between 
the  Black  and  Caspian  seas,  oir  John  Chardtn  de- 
scribes this  as  the  highest  mountain,  and  the  most 
difficult  to  pass,  of  any  he  had  seen.  It  has  frightfnl 
precipices,  and  in  many  places  the  roads  are  cut  out  of 
the  solid  rock.  At  the  time  he  passed  it,  the  moun- 
tain was  entirely  covered  with  snow  \  so  that,  in  many 
places,  his  guides  behoved  to  clear  the  way  with 
shovels.  The  mountain  is  36  leagues  overi  and  the 
summit  of  it  eight  leagues  in  breadth.  The  top  is  per- 
petually covered  with  ^now  \  and  our  traveller  relates, 
that  the  two  last  days  he  seemed  to  be  in  the  douds, 
and  was  not  able  to  see  20  paces  before  him. .  Except- 
ing tbe  very  top,  however,  all  the  parts  of  Mount 
Caucasus  are  ex tremel v.  fruitful  j  abounding  in  honey, 
com,  fruits,  begs,  and  large  cattle.  The  vines  twine 
about  the  trees,  and  rise  so  high,  that  the  inhabitants 
cannot  gather  tbe  fruit  from  the  uppermost  branches. 
There  are  many  streams  of  excellent  water,  and  a 
vast  number  of  villages.  The  inhabitants  are  for  the 
most  part  Christians  of  the  Georgian  church.  They 
have  fine  complexions,  and  the  women  are  very  beauti- 
ful«— -In  the  winter  tliey  wear  snow  shoes  In  the  form 
of  rackets,  which  prevent  their  sinking  in  the  snow,  and 
enable  them  to  run  upon  it  with  great  swiftness. 

CAUDEBEC,  a  rich,  populous,  and  trading  town,, 
in  Normandy,  and  capital  of  the  territory  of  Caux.  It 
is  seated  at  the  foot  of  a  Inountain  near  the  river  Seine, 
in  E.  Long.  o.  46.  N.  Lat.  40.  30. 

CAUDEX,  by  Malpighi  and  other  botanists,  is 
used  to  signify  the  stem  or  trunk  of  a  tree ;  by  Lin- 
naeus, the  stock  or  body  of  the  root,  part  of  which 
ascendn,  part  descends.  The  ascending  part  raises  it- 
self gradually  above  ground^  serving  frequently  for  a 
tmnk,  and  corresponds  in  some  measure  to  the  cau* 
dex  of  former  writers  ^  the  descending  part  strikes 
gradually  downward  into  the  ground,  and  puts  forth 
radicles  or  small  fibres,  which  are  the  principal  and 
essential  part,  of  every  root.     The  desccndiog  can* 
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Caadex  Aex  therefore  corresponds  to  the  radix  of  other  bota- 
B  nists.  Agreeably  to  this  idea,  Linnaeas  considers  trees 
^*'^*  and  ehnibs  as  roots  above  ground  :  an  opinion  which 
is  confirmed  by  a  well  known  fact,,  that  trees,  when 
inverted,  put  forth  leaves  from  the  descending  .cau- 
dex,  and  radicles  or  roots  from  the  ascending.  For  the 
varieties  in  the  descending  caudex,  see  the  article 
Radix. 

CAUDIUM,  in  Ancient  Geography^  a  town  of  Sam- 
nium,  on  the  Via  Appia,  between  Galatia  and  Bene* 
ventum  :  Caudtnus^  the  epithet.  The  Caudinai  Fur^ 
cir,  Furcata^  were  memorable  by  the  disgrace  of  the 
Romans ;  being  spears  disposed  in  the  form  of  a  gal- 
lows, under  which  prisoners  of  war  were  made  to  pass, 
and  gave  name  to  a  defile  or  narrow  pass  near  Cats' 
dium  (Livy)  )  where  the  Samnites  obliged  the  Roman 
army  and  the  two  consuls  to  lay  down  their  arms,  and 
pass  under  the  gallows,  or  yoke,  as  a  token  of  subjec- 
tion. 

CAVE,  any  large  subterraneous  hollow.  Tliese 
were  undoubtedly  the  primitive  habitations,  before 
men  began  to  bnild  edifices  above  ground.  The  pri- 
mitive method  of  burial  was  also  to  reposite  the  bodies 
in  caves,  which  seems  to  have  been  the  origin  of  cata- 
combs. They  long  continued  the  proper  habitations 
of  shepherds.  ^Among  the  Romans,  caves  (^antra) 
tised  to  be  consecrated  to  nymphs,  wlu)  were  worship- 
ed in  caves,  as  other  gods  were  in  temples.  The 
Persians  also  worshipped  their  god  Mithras  in  a  na- 
tural cave  consecrated  for  the  purpose  by  Zoroaster. 
The  cave  of  the  nymph  Egeria  is  still  shown  at  Rome. 
Kircher,  after  Gaffarellus,  enumerates  divers  species 
of  caves  ;  as  divine,  natural,  &c.— -Of  natural  caves 
some  are  possessed  of  a  medicinal  virtue,  as  the  Grot- 
to de  Serpente  j  others  are  poisonous  or  mephitical : 
some  are  replete  with  metalline  exhalations,  and  others 
with  waters.  Divine  caves  were  those  said  to  affect 
the  human  mind  and  passions  in  various  ways,  and 
even  to  inspire  with  a  knowledge  of  future  events. 
Such  were  the  sacred  caverns  at  Delphi  which  in- 
spired the  'Pythia^  the  SibyPs  cave  at  Cumse,  still 
shown  near  the  lake  Avernus  ^  the  cave  of  Tropbo- 
Dtust,  &c. 

Cave,  Dr  William^  a  learned  English  divine,  born 
in  1637,  educated  in  StJohn^s  College,  Cambridge; 
aiid  successively  minister  of  Hasely  in  Oxfordshire,  All- 
hallows  the  Great  in  London,  and  of  Islington.  He 
became  chaplain  to  Charles  II.  and  in  1684  was  install- 
ed a  canon  of  Windsor.  He  compiled  tne  Lives  of  the 
Primitive  Fathers  in  tlie  three  first  Centuries  of  the 
Church,  which  is  esteemed  a  very  useful  work,  and  HiS' 
f(Mria  Literaria,  &c.  in  which  he  gives  an  exact  account 
of  all  who  had  written  for  or  against  Christianity  from 
the  time  of  Christ  to  the  14th  century :  which  works 
produced  a  very  warm  dispute  between  Dr  Cave  and  M. 
fe  Clerc,  who  was  then  writing  his  Bihliotheque  Vni* 
versetle  in  Holland,  and  who  charged  the  doctor  with 
partiality.     Dr  Cave  died  in  17x3* 

Cav£,  Edward^  printer,  celebiated  as  the  projector 
of  the  Gentkman^s  MjajziNSf'^^he  first  publication  of 
the  species,  and  since 

The  fraitful  mother  of  a  thousand  more, 

was   bom   in   1691.     His  father  being  disappointed 
•  of  some  small  family  expectations,  was  reduced  to  fol- 
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low  the  trade  of  a  shoemaker  at  Rugby  in  Warwick- 
shire. The  free  school  of  this  place,  in  which  his  son 
bad,  by  the  rules  of  its  foundation,  a  right  to  be  in- 
structed, waft  then  in  high  reputation,  under  the  Rev. 
Af  r  Holyock,  to  whose  care  most  of  the  neighbouring 
families,  even  of  the  highest  rank,  intrusted  their  sons. 
He  had  judgment  to  discover,  and  for  some  time 
generosity  to  encourage,  the  genius  of  young  Cave ; 
and  was  so  well  pleased  with  his  quick  progress  in  the 
school,  that  he  declared  his  resolution^ to  breed  him 
for  the  university,  and  recommend  him  as  a  servitor  to 
some  of  his  scholars  of  high  rank.  But  prosperity 
which  depends  upon  the  caprice  of  others  is  of  short 
duration.  Cave's  superiority  in  literature  exalted  him 
to  an  invidious  familiarity  with  boys  who  were  far 
above  him  in  rank  and  expectations  j  and,  as  in  un- 
equal associations  it  always  happens,  whatever  unlucky 
prank  was  played  was  imputed  to  Cave.  When  any 
mischief,  gre%t  or  small,  was  done,  though  perhaps 
others  boasted  of  the  stratagem  when  it  was  successful, 
yet  upob  detection  or  miscarriage,  the  fault  was  sure  to 
fall  to  poor  Cave.  The  harsh  treatment  he  experienced 
from  this  source,  and  which  be  bore  for  a  while,  made 
him  at  last  leave  the  school,  and  the  hope  of  a  literary 
education,  to  seek  some  other  means  of  gaining  a 
livelihood. 

He  was  first  placed  with  a  collector  of  the  excise  j 
but  the  insolence  of  his  mistress,  who  employed  him 
In  servile  drudgery,  quickly  disgusted  him,  and  he  went 
up  to  London  in  quest  of  more  suitable  employment. 
He  was  recommended  to  a  timber  merchant  at  the 
Bankside  y  and  while  he  was  there  on  liking,  is  said  to 
have  given  hopes  of  great  mercantile  abilities  j  but  this 
place  he  soon  left,  and  was  bound  apprentice  to  Mr 
Collins,  a  printer  of  some  reputation,  and  deputy  Alder- 
man. This  was  a  trade  for  which  men  were  formerly 
qualified  by  a  literary  education,  and  which  was  pleasing 
to  Cave,  because  it  furnished  some  employment  for  his 
scholastic  attainments.  Here,  therefore,  be  resolved  to 
settle,  though  his  master  and  mistress  lived  in  perpetaal 
discord,  and  their  house  was  therefore  no  comfortable 
habitation.  From  the  inconveniences  of  these  domestic 
tumults  he  was  soon  released,  having  in  only  two  yeara 
attained  so  much  skill  in  his  art,  and  gained  so  much 
the  confidence  of  his  master,  that  he  was  sent  without 
any  superiiftendant  to  conduct  a  prioting  house  at 
Norwich,  and  publish  a  weekly  paper.  In  this  under- 
taking he  met  with  some  opposition,  which  produced 
a  public  controversy,  and  procured  young  Cave  the 
reputation  of  a  writer. 

His  master  died  before  his  apprenticeship  was  ex- 
pired, and  he  wa-s  not  able  to  bear  the  perverseness  of 
his  mistress^  he  therefore  quitted  her  house  upon  a 
stipulated  allowance,  and  married  a  young  widow,  with 
whom  he  lived  at  Bow.  When  his  apprenticeship  was 
over,  he  worked  as  a  journeyman  at  the  printing-house 
of  Mr  Barbar,  a  man  much  distinguished  and  employ- 
ed by  the  Tories,  whose  principles  had  at  that  time  so 
much  prevalences  with  Cave,  that  he  was  for  some 
years  a  writer  in  Mist's  Journal.  He  afterwards  ob- 
tained by  his  wife*s  interest  a  small  place  in  the  post* 
office  ;  but  stiH  continued,  at  his  intervals  of  attend- 
anccy  to  exercise  his  trade,  or  to  employ  himself  with 
some  typographical  business.  He  corrected  the  6r<r- 
dus  ad  Pamassum;  and  was  liberally  rewarded  by  the 
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^^^  Company  oF  Stationers.  He  wrote  an  Account  of  the 
H  Criminals,  which  had  for  some  time  a  considerable  sale  ^ 
Caveat  and  published  many  little  pamphlets  that  accident 
brought  into  his  hands^  of  which  it  would  be  very  dif- 
ficult to  recover  the  memory.  By  the  correspondence 
whFch  his  place  in  the  post-office  facilitated,  he  pro- 
cured a  country  newspaper,  and  sold  their  intelligence 
to  a  journalist  in  London  for  a  guinea  a- week.  He 
wa^  afterwarda  raised  to  the  office  of  the  clerk  of  the 
franks,  in  whicli  he  acted-  with  great  spirit  and  firm- 
ness ;  and  often  stopped  franks  which  were  given  by 
members  of  parliament  to  their  friends,  'because  he 
thought  such  extension  of  a  peculiar  right  illegal.  This 
raised  many  complaints ;  and  the  influence  that  was 
exerted  against  him  procured  his  ejectment  from  office. 
He  bad  now,  however,  collected  a  sum  sufficient  for  the 
purchase  of  a  small  printing  office,  and  began  the  Gen- 
tleman's Magazine  ^  an  undertaking  to  which  he  owed 
the  affluence  in  which  he  passed  the  last  20  years  of  his 
life,  and  the  large  fortune  which  he  left  behind  him. 
When  he  formed  the  project,  he  was  far  from  expecting 
the  success  which  he  found  ;  and  others  had  so  little 
prospect  of  its  consequence,  that  though  he  had  for  se- 
veral years  talked  of  his  plan  among  printers  and 
booksellers^^  none  of  them  thought  it  worth  the  trial. 
That  they  were  not  (says  Dr  Johnson)  restrained  by 
their  virtue  from  the  execution  of  another  man*e  design, 
was  snfficiently  apparent  as  soon  as  that  design  began  to 
be  gainful  ^  for,  in  a  few  years,  a  multitude  of  maga- 
zines arose,  and  periMied  j  only  the  London  Magazine, 
supported  by  a  powerful  association  of  booksellers,  and 
circulated  with  all  the  art  and  all  the  cunning  of  trade, 
exempted  itself  from  the  general  fate  of  Cave's  in- 
vaders, and  obtained,  though  not  an  equal,  yet  a  con- 
siderable sale. 

Cave  now  began  to  aspire  to  popularity  ;  and  be- 
ing a  greater  lover  of  poetry  than  any  other  art,  he 
sometimes  offered  subjects  for  poems,  and  proposed 
prizes  for  the  best  performers.  The  first  prize  was  50I. 
for  which,  being  but  newly  acquainted  with  Y\ealth, 
and  thinking  the  influence  of  50I.  extremely  great,  he 
expected  the  first  authors  of  the  kingdom  to  appear 
as  competitors,  and  offered  the  allotment  of  the  prize 
to  the  universities.  But,  when  the  time  came,  no  name 
was  seen  among  the  writers  that  had  been  ever  seen 
before  ^  and  the  universities  and  several  private  men  re- 
jected the  province  of  assigning  the  prize.  The  deter- 
mination was  then  left  to  Dr  Cromwell  Mortimer  an3 
Dr  Birch;  and  by  the  latter  the  award  was  made, 
which  may  be  seen  in  Gent.  Mag.  vol.  vi.  p.  ^^. 

Mr  Cave  continued  to  improve  his  Magazine,  and 
Bad  the  satisfaction  of  seeing  its  success  proportionate 
(0  hia  diligence,  till  in  1751  his  wife  died  of  an  asthma. 
He  seemed  not  at  first  much  affected  by  her  death,  but 
in  a  few  days  lost  his  sleep  and  his  appetite,  which  he 
never  recovered.  After  having  lingered  about  two 
years,  with  many  vicissitudes  of  amendment  and  relapse, 
lie  fell  by  drinking  zcii  liquors  into  a  diarrhoea,  and 
afterwards  into  a  kind  of  lethargic  insensibility ;  and 
died  Jan.  lO.  1754,  having  just  concluded  the  23d  an- 
nual collection. 

CAVEARE.    See  Caviarf. 

CAVEAT,  in  Law,  a  kind  of  process  in  the  spiri- 
tnal  courts,  to  stop  the  proving  of  a  will,  the  granting 
tithes  (^  aidministratiiM,  &€•  to  the  prejudice  of  afr> 
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other.     It  is  also  nsed  to  stop  the  institution  of  a  clerk    Caveat 
to  a  benefice.  | 

CAVEATING,   in   fencing,    is   the   shifting    the  Cavendith. 
sword  from  one  side  of  that  of  your  adversary  to  the 
other. 

CAVE  DO,  in  commerce,  a  Portuguese  long  mea- 
sure, equal  to  27,?B*5V  English  inches. 

CAVENDISH,  Thomas,  of  Suffolk,  the  second 
Englishman  that  sailed  round  the  globe,  was  descended 
from  a  noble  family  in  Devonshire.  Having  dissipated 
his  fortune,  he  resolved  to  repair  it  at  the  expence  of 
the  Spaniards.  He  sailed  from  Plymouth  with  two 
small  ships  in  July  1586  j  passed  through  the  straits  of 
Magellan  j  took  many  rieli  prizes  along  the  coasts  of 
Chili  and  Peru  ^  and  near  California,  possessed  himself 
of  the  St  Ann,  an  Aoapulco  ship,  with  a  cargo  of  im- 
mense value.  He  completed  the  circumnavigation  of 
the  globe,  returning  home  round  ihe  Cape  of  Good 
Hope,  and  reached  Plymouth  again  in  September 
1588.  On  his  arrival,  it  is  said  that  his  soldiers  and 
sailors  were  clothed  in  silk,  his  sails  were  damask,  and 
his  top-mast  was  covered  with  cloth  of  gold.  His  ac- 
quired riches  did  not  last  long:  he  reduced  himself,  in 
159 1,  to  the  expedient  of  another  voyage  }  which  waa 
far  from  being  so  successful  as  the  former  ;  be  went  no 
farther  than  the  straits  of  MagellanI,  where  the  weather 
obliging  him  to  return,  he  died  of  grief  on  the  coast 
of  Braail. 

Cavendish,  Sir  William^  descended  of  an  ancient 
and  honourable  family,  was  born  about  tlie  year  1505, 
the  second  son  of  Thomsis  Cavendish  of  Cavendish  ia 
Suffolk,  clerk  of  the  pipe  in  the  reign  of  Henry  VII I. 
Having  had  a  liberal  education^  he  was  taken  into  the 
family  of  the  great  Cardinal  Wolsey,  whom  he  served 
in  the  capacity  of  gentleman-usher  of  the  chamber^ 
when  that  superb  prelate  maintained  the  dignity  of  a 
prince.  In  1 527,  he  attended  his  master  on  bis  splen- 
did embassy  to  France,  returned  with  him  to  England, 
and  was  one  of  the  few  who  continued  faithful  to  him 
in  his  disgrace.  Mr  Cavendish  was  with  him  when 
he  died,  and  delayed  going  to  court  till  he  Lad  per- 
formed the  last  duty  of  a  faithful  servant  by  seeing  his 
body  decently  interred.  The  king  was  so  far  from 
disapproving  of  his  conduct,  that  he  immediately  took 
him  into  his  household,  made  him  treasurer  of  hia 
chamber,  a  privy  counsellor,  and  afterwards  conferred 
on  him  the  order  of  knighthood.  He  was  also  ap- 
pointed one  of  the  commissioners  for  taking  the  sur- 
render of  religious  houses.  In  1540,  he  was  nominated 
one  of  the  auditors  of  the  court  of  augmentations,  and 
soon  after  obtained  a  grant  of  several  considerable 
lordships  in  Hertfordshire.  In  the  reign  of  Edward  V  J. 
his  estates  were  much  increased  by  royal  grants  in  seven 
different  counties  ^  and  he  appears  to  have  continued 
in  high  favour  at  court  during  the  reign  of  QueeA 
Mary.  He  died  in  the  year  1557.  He  was  tlie  foun- 
der of  Chatswortb,  and  ancestor  of  the  dukes  of  De- 
vonshire. He  wrote  ^  The  life  and  death  of  Cardinal 
Wolsey  >  printed  at  London  in  1607  ^  reprinted  in 
1706,  under  the  title  of  "  Memoirs  of  the  great  favour- 
ite Cardinal  Wolsey.** 

Cavendish,  William^  Duke  of  Newcastle,  grandsoa 
of  Sir  William  Cavendish,  was  born  in  1592.  In 
x6iO,  he  was  made  knight  of  the  Bath  5  in  1620, 
raised  to  the  dignity  of  a  peer,  by  the  title  of  Baron 
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'€iiftii4kh.  Ogh,  aiWI'ViMoaiit  MftiMfieldj  and  in  tlie  tbtrd  year 
of  King  Charlts  I.  etetited  earl  rf  Newcastle  upon 

r,  ttod  Buroo  Gayendisli  of  Bolesorer.  He  was 
tbia  made  goveriior  to  tbe  prince  of  Wales,  af« 
tentards  Charles  IL  When  the  first  troubles  broke 
out  in  Seethifid,  aad  the  kSng^  treasmy  iraa  bat  indif* 
ferenfiy  provided,  be  eontribiited  ten  tboosand  pounds, 
and  also  raised  a  troop  of  borse,  consisting  of  about 
two  hundred  kntgbts  and  gentlemen,  wbo  senred  at 
-tkeir  own  cfaargei  were  commanded  by  tbe  earl,  and 
iRNieQred  with  the  title  of  the  prince* 9  troep»  He  bad 
after  tbis  tbe  command  of  tbe  nerthem  counties )  and 
"wae  constitoted  general  and  commander  in  chief  of  all 
the  forces  that  might  be  raised  north  of  Trent,  and  of 
ecTeral  comities  south  of  that  river.  He  afterwards 
•raised  an  arm  j  of  eight  thousand  horse,  foot,  and  dra- 
goons; with  which  he  took  some  towns,  and  gained 
feverat  important  yictories.  On  this  he  was  advanced 
to  tbe  dl^ptitj  of  marquis  of  Newcastle ;  but  bis  ma* 
jestj's  afiurs  being  totally  ruined  by  the  rasbneaa  of 
Pfince  Ropert,  be,  with  a  few  of  tbe  principal  officers 
of  tbe  army,  went  abroad,  and  staid  for  some  time  at 
Paris ;  where,  notwrthstandtng-  (be  vast  estate  he  had 
when  the  ciril  war  broke  cot,  bis  circumstances  were 
now  so  bad,  that  himself  and  wife  were  reduced  to  tbe 
necessity  of  pawning  their  clothes  for  a  dinner.  He 
•Aevwards  removed  to  Antwerp,  tbat  be  might  be 
nearer  his  own  country ;  and  there,  though  under 
great  difficulties,  resided  for  Several  years  ^  bnt,  not- 
withstanding his  distresses,  be  was  treated,  during  an 
exile  of  eigbteen  yeaie,  with  extraordinary  marks  of 
distinction.  On  ms  return  to  England  at  the  Bestora- 
tiott,  he  was  advaneed  to  tbe  dignity  of  eari  of  Ogle, 
anddtd^e  of  Newcastle.  He  spent  his  time  in  a  coun- 
try retirement,  and  was  Ibe  patron  of  men  of  merits 
His  grace  died  in  i6jOf  aged  84.  He  wrote  a  treatise 
on  horsemanship,  which  is  esteemed :  and  some  come- 
dies, which  are  not*  ' 

Mr  Granger  ^beervea,  that  h^  was  master  of  many 
accomplishments,  and  was  mueb  better  qoalified  for  a 
court  than  a  camp  4  tbat  he  undentood  horsemanship, 
roosici  and  poetry;  but  was,  a  better  horseman  than 
musician,  and  a  better  mesician  than  poet. 

Cavendisk,  Margaret^  duchess  of  Newcastle,  fa- 
mous for  her  voluminous  productions,  was  born  about 
the  latter  end  of  the  reign  of  James  L  and  was  the 
youngest  sister  of  Lord  Lucas  of  Colchester.  She 
yarned  tbe  duke  of  Newcastle  abroad  in  1<S45 1  ^^^ 
on  their  retom  after  the  Restoration,  spent  tbe  remain- 
der of  her  life  in  writing  plays,  poems,  with  tbe  life 
of  ber  husband,  to  tbe  amonnt  of  about  a  doxen  of  fo« 
lios.  **  "What  gives  the  best  idea  of  ber  unbounded 
passion  for  scribbling  (says  Mr  Walpole),  was  her  sel- 
dom reviling  the  copies  of  her  works,  lest,  as  she  said, 
it  should  disturb  her  following  conceptions.^  She  died 
in  1673. 

Cavkndish,  WiOiam^  tbe  first  duke  of  Devonshire, 
and  one  of  the  most  distingnisbed  patriots  in  the  Bri- 
tish annals,  was  bom  in  1640.  In  1677,  being  then 
member  for  Derby,  be  vigorously  opfjosed  tbe  venal 
measures  of  tbe  court;  and,  tbe  following  year,  was 
one  of  tbe  oommtttee  appointed  to  draw  up  articles  of 
impeachment  against  the  lord  treasurer  JDanby.  In 
f 679,  being  re-eleoted  to  serve  for  Derby  in  a  new 
parliament,  Charles  II.  tbooght  fit  to  Oftake  bin  & 
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privy  counsellor ;  bnt  be  soon  withdrew  from  (be  board, 
witbliis  friend  LordRussel,  when  be  found  tbat  Popish 
interest  prevailed.  He  carried  up  the  articles  of  im- 
peachment to  the  boose  of  lords,  against  Lord-cbief- 
jostiee  Scroggs,  for  bis  arbitrary  and  illegal  proceed- 
ings in  tbe  court  of  king*s  bench  ;  and  when  the  king 
declared  his  resolution  not  to  sign  tbe  bill  for  exclud- 
ing the  duke  of  York  (afterwards  James  H.)  he  mov- 
ed the  boose  of  a  commons,  that  a  bill  might  be  brought 
in  for  the  association  of  all  his  majesty's  Protestant  sub- 
jects. He  also  openly  named  the  king's  evil  Counsel- 
lors, and  voted  for  an  address  to  remove  them  from 
bis  presence  and  councils  for  even  He  nobly  appear- 
ed at  Lord  Russel's  trial,  in  defonce  of  that  great  man, 
at  a  time  when  it  was  scarce  more  criminal  to  be  an 
accomplice  than  a  witness  for  him.  The  same  forti- 
tudp,  activity,  and  love  of  his  country,  animated  this 
illustrious  patriot  to  oppose  the  arbitrary  proceedings 
of  James  II.  \  and  when  he  saw  there  was  no  other 
method  of  saving  the  nation  from  impending  slavery, 
be  was  the  foremost  in  tbe  association  for  inviting  over 
tbe  prince  of  Orange,  and  (he  first  nobleman  who  ap- 
peared in  arms  to  receive  him  at  bis  landing.  He 
was  created  duke  of  Devonshire  in  1694,  by  v^illiam 
and  Mary.  His  last  public  service  was  in  tbe  union 
with  Scotland,  for  concluding  of  which  he  was  appoint- 
ed a  connnissioner  by  Queen  Anne.  He  died  in  1707, 
and  ordered  the  following  inscription  to  be  pot  on  his 
monument. 

^tOielmue  dwc  Dewn^ 

Bonorum  Principum  Fidelia  euhdita^ 

Inimieaset  tnvisus  Tifranms* 

William  duke  of  Devonshire, 

Of  good  Princes  the  faithful  Subject, 

The  Enemy  ftnd  Aversion  of  Tyrants. 

Besides  being  thus  estimable  for  public  virtaes^  bis 
vrace  was  distinguished  by  his  literary  accomplishment^. 
He  had  a  poetical  genius,  which  showed  itself  particu- 
lariy  i^  two  pieces  written  with  eqaal  spirit,  dignity, 
and  delicacy ;  these  are,  an  Ode  on  tbe  Death  of  Queen 
Mary  $  and  an  allusion  to  the  archbishop  of  Cambray^s 
Sopplement  to  Homer.  He  had  great  knowledge  in 
the  languages,  was  a  true  judge  in  history,  and  a  critic 
in  poetry  ^  he  had  a  fine  hand  in  music,  an  elegant 
taste  in  painting,  and  in  architecture  had  a  skill  equal 
to  any  person  of  the  age  in  which  be  lived.  His  pre- 
decessor, Sir  John  Cavendish,  was  tbe  person  who  kill- 
ed the  famous  Wat  Tyler  in  i^8x. 

Catekbisr,  Henrv^  an  eminent  chemist  and  oatu- 
ral' philosopher.    See  ou??LCME)rr.   ' 

CA.VETTO,  in  Architecture^  a  hollow  member,  or 
round  concave  moulding,  containing  a  quadrant  of  a 
circle,  used  as  an  ornament. 

CAVEZON,  in  the  manege,  a  sort  of  nose  band, 
either  of  iron,  leather,  or  wood,  sometimes  flat,  and 
at  other  times  hollow  or  twisted,  clapt  upon  the  nose 
of  a  horse  to  wring  it,  and  so  forward  tbe  suppling  and 
break  iiur  of  the  horse. 

C A^^LA1t£,  a  *kind  of  food  lately  Introduced  into 
Britain.  It  is  made  of  tbe  hard  roes  of  sturgeon  *, 
formed  into  small  cakes,  about  an  inch  thick,  and  three 
or  four  inches  broad.  The  method  of  making  it  is, 
by  taking  out  of  the  spawn  all  the  nerves  or  strings, 
then  wadung  it  in  white  wine  of  vinegar,  and  spread- 
ing 
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Cft?Ure  ing  it  on  a  iaUe,  It  is  then  sdted  and  pressed  la  a 
I.  fine  bag  5  after  which  It  is  cased  up  in  a  vessel  with  a 
hole  at  the  bottom,  that  if  any  moisture  is  left  it  nuj 
run  out*  This  kind  of  food  is  in  great  request  amons 
the  Muscovites,  on  account  of  their  three  lentBy  which 
they  keep  with  a  snperstitioas  exactness  3  wherefore 
the  Italians  settled  at  Moscow  drive  a  very  great  trade 
in  this  commodity  throughout  that  empire,  there  being 
a  prodigious  quantity  of  sturgeon  taken  at  the  mouth 
of  the  Wolga  and  other  rivers  which  fall  into  the  Cas- 
pian sea«  A  pretty  large  quantity  of  the  commodity 
is  also  consumed  in  Italy  and  France.  They  get  the 
caviare  from  Archangel  but  commonly  boy  it  at  se- 
cond hand  of  the  English  and  Dutch.— According  to 
Savary,  Uie  best  caviare  brought  frem  Muscovy  is  pre- 
pared from  the  belluga,  a  fish  eight  or  ten  feet  long, 
caught  in  the  Caspian  sea,  which  is  much  preferable 
to  that  made  of  the  spawn  of  a  sturgeon.  A  kind  of 
caviare,  or  rather  sausage,  is  also  made  from  the  spawn 
of  some  other  fishes  ^  particularly  a  sort  of  mullet 
caught  in  the  Mediterranean.    See  Mugil  and  Bo- 

TARGO. 

CAVIDOS.    See  Cabidos. 

CAVIL  (caviUatw)f  is  defined  by  some  a  fallacious 
kind  of  reason,  carrying  some  resemblance  of  truth, 
which  a  person,  knowing  its  falsehood,  advances  in  dis- 
pute for  the  sake  of  victory.  The  art  of  framing  so- 
phisms or  fallacies  is  called  by  Boethius  caviUatoria. 

CAUK,  or  Cawk.  See  Barttes,  Chemistry 
and  Mineralogy  Index. 

CAUKING,  or  Caulkivq  of  a  SUp^  is  driving  a 
quantity  of  oakum,  or  old  ropes  untwisted  and  drawn 
asunder,  into  the  seams  of  the  planks,  or  into  the 
intervals  where  the  planks  are  joined  together  in  the 
ship^s  decks  or  sides,  in  order  to  prevent  the  entrance 
of  water.  After  the  oakum  is  driven  very  hard  into 
these  seams,  it  is  covered  with  hot  melted  pitch  or 
rosin,  to  keep  the  water  from  rotting  it. 

Among  the  ancients,  the  first  who  made  use  of  pitch 
in  caulking,  were  the  inhabitants  of  Phseacia,  al^r- 
wards  called  Corsica.  Wax  and  rosin  appear  to  have 
been  commonly  used  previous  to  that  period  \  and  the 
Poles  at  this  time  use  a  sort  of  unctuous  clay  for  the 
same  purpose  on  their  navigable  rivers. 

Caulkinq  Irons f  are  iron  cbissels  for  that  purpose. 
Some  of  these  irons  are  broad,  some  round,  and  others 
grooved.  After  the  seams  are  stopped  with  oakum, 
It  is  done  over  with  a  mixture  of  tallow,  pitch,  and  tar, 
as  low  as  the  ship  draws  water. 

CAUL,  In  Anatomy^  a  membrane  in  the  abdomen, 
covering  the  greatest  part  of  the  guts  ^  called,  from  its 
structure.  Reticulum^  but  most  frequently  Omentum* 
Sec  Akatomy  Index* 

Caul  is  likewise  a  little  membrane,  found  on  some 
children,  encompassing  the  head  when  born. 

Drelincourt  takes  th^  caul  to  be  only  a  fragment  of 
the  membranes  of  the  foetus  y  which  ordinarUy  break 
at  the  birth  of  the  child.  •  Lampridius  tells  us,  that 
the  mid  wives  sold  this  caul  at  a  good  price  to  the  advo- 
cates and  pleaders  of  his  time ;  it  being  an  opinipo, 
that  while  they  had  this  about  them,  they  should  carry 
with  them  a  K>rce  of  persuasion  which  no  judge  could 
withstand  \  the  canons  forbid  the  use  of  it,  because 
some  witches  and  sorcerers,  it  seems,  had  abused  it. 
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CAULIFLOWEBS,  in  Gardmmg^  amoch«steem- 
ed  species  of  cabbage*    See  Brassxca. 

CAURIS,  in  Ibtural  JfiJrfof^,  a  naoM  given  by  son^ 
to  the  genne  of  shells  called,  by  the  generality*  of  < 
writers,  porcellana  and  concha  venttea.  It  is  fraia 
false  pronunciation  of  this  word  €auru  that,  these  shells 
are  called  cotmtft.  SeeFoBcaiMNSMlfCwcBQtQ^t 
£nde9e» 

C AUBSINES  (jOaurnni),  wef«  ItaJiana  that  eane 
into  ^England  about  the  year  1235,  terming  thaaiselves 
the  pope's  merchanU^  hut  driving  no  other  trade  tluui 
letting  out  moneys  and  having  great  banks  in  Eoglaad/ 
they  differed  little  firom  Jews,  save  (as  histoiy  says)  Xhtj 
were  rather  more  merciless  to  their  debtors.  Some  wiU 
have  them  called  Couremes,  qoast'Caasa  Uremic  beaiisk« 
or  cruel  in  their  causes  )  others  Caorstm  or  Cor$tm\  as 
coming  from  the  isl6  of  Corsica  j  but  Cowel  says,  they 
have  their  name  from  Caorswmf  Caorn^  a  town  ia 
Lombardy,  where  they  first  practised  their  arts  of  usury 
and  extortion  \  firom  whence  spreading  themselves,  they 
carried  their  infamous  trade  through  most  parts  of  En- 
rope,  and  were  a  common  plague  to  every  nation  where 
they  came.  The  then  bishop  of  London  excommuni* 
cated  them  j  and  King  Henry  III.  basished  them  firom 
the  kingdom  in  the  year  1 240»  But,  being  the  popa^a 
solicitors 'and  money  changers,  they  wave  permitted  to 
return  in  the.year  125O  j  theagh  in  a  very  short  tioia 
they  were  again  driven  out  of  the  kingdom  on  account 
of  their  intolerable  exactions. 

CAUSA     IfATRIMOMlI    PRALOCim,     ia     COnOMMS 

law,  a  writ  that  lies  where  a  woman  gives  lands  to  a 
man  in  fee  to  the  intent  be  shall  marry  her,  and  ha* 
refuses  to  do  it  in  a  reasooajble  time,  being  thereupaa 
required  by  the  woman  \  and  in  sooh  case,  for  not  per* 
foroning  the  condition,  the  entry  of  the  woman  into  the 
lands  again  has  been  adjudged  lawfol. 

The  husband  and  wife  may  sue  this  writ  against 
another  who  ought  to  have  married  hen 

CAUSALITY,  aoMng  netapbysioians,  the  action  et 
power  of  a  cause  in  prodneiog  its  effect. 

CAUSALTY,  among  miners^  denotes  the  lighter^ 
sulphureous,  earthy  parts  of  ores,  earned  off  in  the 
operation  of  washing.  This,  in- the  minesy  they  throw 
in  heaps  upon  banks,  which  in  six  or  seven  years  they 
find  it  worth  their  while  to  work  over  again* 

CAUSE,  that  from  whence  any  thing  proceeds,  or 
by  virtue  of  which  any  thing  is  done;  it  stands  opposed 
to  effect.  We  get  the  ideas  of  cause  and  efiect  from 
our  observation  of  the  vicissitude  •  of  things,  whii^  wo 
perceive  some  qualities  or  substances  begin  to  exists 
and  that  they  receive  their  existence  from  the  doe  ap- 
plication and  operation  of  other  beings.  That  which 
produces,  is  the  cause;  and  that  which  is  piadupedt 
the  effect;  thus,  fluidity  in  wax  is  the  effect  of  a  certaoi. 
degree  of  heat,  which  we  observe  to  be  constantly  pro- 
duced by  the  application  of  such  heat. 

Aristotle,  and  the  schoolmen  after  him,  distinguished  JMf  on  the 
four  kinds  of  causes  ;  the  eflicient,  the  material^  the  ^^^^ 
forinal,  and  the  final.     This,  like  many  of  Aristotle's  ^T^  ^ 
distinctions,  is  only  a  distinction  of  the  various  mean* 
ings  of  an   ambiguous  word;  for  the   efficient,  the 
matter,  the  form,  and  the  end,  have  nothing  common 
in  their  nature,  by  which  they  may  be  accounted  species 
t>f  the  same  gc»u» ;   but  the  Greek  word,  which  we 
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translate  causc^  had  these  ibar  different  meaoin^  in 
Arifltotle^s  days*  and  we  have  added  other  meanings. 
We  do  not  indeed  call  the  matter  or  the  form  of  a 
thing  Us  cause ;  but  we  have  £nal  causes,  instrnmental 
causes,  occasional  causes,  and  many  others.  Thus  the 
vrord  cause  has  been  so  hackneyed,  and  made  to  have 
so  many  different  meanings  in  the  writings  of  philoso- 
phers, and  in  the  discourse  of  the  vulgar,  that  Its  ori- 
ginal and  proper  meaning  iS  lost  in  the  crowd. 

With  regard  to  the  phenomena  of  nature,  the  im- 
portant end  of  knowing  their  causes,  besides  gratifying  • 
oar  curiosity,  is,  that  we  may  know  when  to  expect 
them,  or. how  to  bring  them  about.  This  is  very  often 
of  real  importance  in  life  \  and  this  purpose  is  served,^ 
by  knowing  what,  by  the  course  of  nature,  goes  before 
them  and  is  connected  with  them ;  and  this,,  therefore, 
we  call  the  catue  of  such  a  phenomenon. 

If  a  magnet  b^  brought  near  to  a  marlner^s  compass^ 
the  needle,  which  was  before  at  rest,  immediately  begins 
to  move,  and  bends  its  course  towards  the  magnet,  or 
perhaps  the  contrary  way.  .If  an  unlearned  sailor  Is 
asked  the  cause  of  this  motion  of  the  needle,  he  is  at 
so  loss  for  an  answer.  He  tells  you  it  is  the  magnet } 
and  the  proof  is  clear  y  for,  jemove  the  n;agnet,  and 
the  effect  ceases  ^  bring  It  near,  and  the  effect  is  again 
produced*  It  is,  thei^fore,  evident  to  sense,  that  the 
magnet  is  the  cause  of  this  effect. 

A  Cartesian  philosopher  enters  deeper  into  the  cause 
of  this  pbenomenon.  He  observes,  that  the  magnet 
does  not  touch  the  needle,  and  therefore  can  give  it 
no  impulse.  He  pities  the  ignorance  of  the  sailor. 
The  effect  b  produced",  says  lie,  by  magnetic  effluvia, 
or  subtle  matter,  which  passes  from  the  majrnet  to  the 
needle,  and  forces  it  fron)  its  place.  He  can  even 
shew  yon,  in  a  figure,  where  these  magnetic  effluvia 
issue  from  the  magnet,  what  round  they  take,  and  what 
way  they  return  home  again.  And  thus  he  thinks  he 
comprehends  perfectly  how,  and  by  what  cause,  the 
motion  of  Mie  needle  is  produced. 

A^  Newtonian  philosopher  inquires  what  proof  can 
be  offered  for  the  existence  of  magnetic  effluvia,  and 
can  find  none.  He  therefore  holds  it  as  a  fiction^  a 
hypothesis  ^  and  he  has  learned  that  hypothesis  ought 
to  have  no  place  in  the  philosophy  of  nature.  He 
confesses  his  ignorance  of  the  real  cause  of  this  motion, 
and  thinks  that  his  business  as  a  philosopher  is  only 
to  find  from  experiment  the  laws  by  which  it  is  regula- 
ted in  all  cases. 

These  three  persons  differ  much  in  their  sentiments 
.with  regard  to  the  real  cause  of  this  phenomenon  j  and 
the  nutn  who  knows  most  is  he  who  is  sensible  that  he 
knows  nothing  of  the  matter.  Yet  all  the  three  speak 
the  same  language,  and  acknowledge  that  the  cause  of 
this  motion  is  the  attractive  or  repulsive  power  of  the 
magnet. 

What  has  been  said  of  this,  may  be  applied  to  every 
phenomenon  that  falls  within  the  compass  of  natural 
philosophy.  We  deceive  ourselves,  If  we  conceive  that 
we  can  point  ont  the  real  efficient  cause  of  any  one  of 
them. 

The  grandest  discovery  ever  made  in  natural  philo- 

.topby,  was  that  of  the  law  of  gravitatloui  which  opens 

such  a  view  of  oar  planetary  system,  that  it  looks  like 

something  divine.     Bat  the  author  of  this  discovery 

was  perfectly  aware  that  he  discovered  no  real  cause, 

a 


but  only  the  law  or  rnle  according  to  which  Uie  un-    Caaw. 
known  cause  operates.  ■  ■  ^   ■■ 

Natural  philosophers,  wlio  think  accurately,  have  a 
precise  meaning  to  the  terms  they  use  in  tlie  science ', 
and  when  they  pretend  to  shew  the  cause  of  any  phe- 
nomenon bf  nature,  they  mean  by  the  cause,  a  law  of 
nature  of  which  that  phenomenon  Is  a  necessary  conse- 
quence. 

The  whole  object  of  natural  philosophy,  as  Newtoik. 
expressly  teaches,  is  reducible  to  these  two  heads; 
firiit,  by  just  induction  fiom  experiment  and  observa- 
tion, to  discover  the  laws  of  natnre  ^  and  then  to  apply 
those  laws  to  the  solution  of  the  phenomena  of  nature^ 
This  was  all  tliat  this  great  philosopher  attempted,  and 
all  that  was  thought  attainable.  And  this  indeed  he 
attained  in  a  great  measure,  with  regard  to  the  mo- 
tions of  our  planetary  system,  and  with  regard  to  the 
rays  of  light. 

But  supposing  that  all  the  phenomena  which  fall 
within  the  reach  of  our  senses  were  accounted  for  from, 
general  laws  of  nature  justly  deduced  from  experience  y 
that  is,  supposing  natural  philosophy  brought  to  Its  ut* 
'roost  perfection  :  it  does  not  discover  the  efficient  causa 
of  any  one  phenomenon  in  nature. 

The  laws  of  nature  are  the  rules  according  to  whicb 
the  effects  are  produced  j  but  there  must  be  a  cansa 
which  operates  according  to  these  rules.  The  rules  of 
navigation  never  navigated  a  ship.  The  rules  of  ar- 
chitecture never  built  ^  house. 

Natural  philosophers,  by  great  attention  to  the  course 
of  nature,  have  discovered  many  of  her  laws,  and  have 
very  happily  applied  them  to  account  for  many  pheno- 
mena :  but  they  have  never  discovered  the  efficient  cansc 
of  any  one  phenomenon  ^  nor  do  those  who  have  di- 
stinct notions  of  the  pzinciples  of  the  science  make  any 
such  pretence. 

Upon  the  theatre  of  nature  we  see  innumerable  ef- 
fects which  require  an  agent  endowed  with  active 
power :  but  the  agent  is  behind  the  scene.  Whether 
it  be  the  Supreme  cause  alone,  or  a  subordinate  cause 
or  causes  \  and  if  subordinate  causes  be  employed  by 
the  Almighty,  what  their  nature,  their  number,  and 
their  different  offices  may  be,  are  things  hid,  for  wisa  ' 
reasons,  without  doubt,  from  the  human  eye. 

Causi:,  among  civilians,  the  same  with  action.  See 
Action. 

Causk,  among  physicians.  The  cause  of  a  disease 
is  defined  by  Galen  to  be  that  during  the  presence  of 
which  we  are  ill,  and  which,  being  removed,  the  dis- 
order immediately  ceases.  The  doctrine  of  the  caosea 
of  diseases  Is  called  Etiology. 

Physicians  divide  causes  into  procatarctic,  antece* 
dent,  and  continent. 

Procatarctic  Cause  ^minm  ir{Mc«r«^r«ini),  called  also 
prtmitive  9Xid  incipient  causey  is  either  an  occasion  whicb 
of  its  own  nature  does  not  beget  a  disease,  but  happen- 
ing on  a  body  inclined  to  diseases,  breeds  a  fever,  gout, 
&c.  (such  as  are  watching,  fasting,  and  the  like) ;  or 
an  evident  and  manifest  cause,  which  immediately  pro- 
duces the  disease,  as  being  sufficient  thereto,  such  as  is 
a  sword  in  respect  of  a  wound. 

Antecedent  Cause^  (mtm  «'#««y«^ni)f  a  latent  dispo- 
sition of  the  body,  from  whence  some  disease  may 
arise :  such  as  a  plethora  In  respect  of  a  fever,  a  caco- 
chymia  in  respect  of  a  scurvy, 
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Came         Continent^  Conjunct^  or  Proximate  Cause,  that  prin- 
I,  ,     cipie  in  the  body  ivhich  immediatelj  adheres  to  the  dis- 
Caitucity.  gjisc,  and  which  being  present,  the  disease  is  also  pre- 
sent :  OFi  which  being  removed,  the  disease  is  takeir 
away  :  such  is  the  stone  in  a  nephritic  patient. 

CAUSEWAY,  or  Causet,  a  massive  construction 
of  stones,  stakes,  and  fascines  ;  or  an  elevation  of  fat 
viscoua  earth,  well  beaten  :  serving  either  as  a  road  in 
wet  raarshj  places,  or  as  a  mole  to  retain  the  waters 
of  a  pond,  or  prevent  a  river  from  overflowing  the 
lower  grounds.  See  Road.— The  word  comes  from 
the  French  chaussee^  anciently  wrote  chaub/e;  and  that 
from  th^  Latin  calceata^  or  cafcata  ;  according  to  Som- 
^  ner  and  Spelman,  ^  calcandtk  Bergier  rather  takes 
the  word  to  have  had  its  rise  k  pedttum  calceis^  qttibus 
■  teruntur.  Some  derive  it  from  the  Latin  calx,  or 
French  chaux^  as  ^supposing  it  primarily  to  denote  a 
way  paved  with  chalk  stones. 

Causeway,  {jctdcetum  or  calced)^  more  usually  de- 
notes a  common  hard  raised  way,  maintained  and  re- 
paired with  stones  and  rubbish. 

DeviPs  Causeway^  a  famous  work  of  this  kind, 
which  ranges  through  the  county  of  Northumberland, 
commonly  supposed  to  be  Roman,  though  Mr  Horsley 
suspects  it  to  be  of  later  times. 

Giant^i  Causeway^  is  a  denomination  given  to  a  huge 
pile  of  stony  columns  in  the  district  of  Coleraine  in  Ire- 
land.    See  Giant's  Causeway, 

CAUSSIN,  Nicholas,  surnamed  the  Just,  a  French 
Jesuit,  was  born  at  Troyes  in  Champagne,  in  the  year 
1580}  and  entered  into  the  Jesuits  order  when  he  was 
26  years  of  age.  He  taught  rhetoric  in  several  of  their 
colleges,  and  afterwards  began  to  preach,  by  which  he 
gained  very  great  reputation.  He  increased  this  re- 
putation by  publishing  books,  and  in  time  was  prefer- 
red to  be  confessor  to  the  king.  But  he  did  not  dis- 
cbarge this  office  to  the  satisfaction  of  Cardinal  Riche- 
lieu, though  be  discharged  it  to  the  satisfaction  of  every 
bonest  man  ;  and  therefore  it  it  not  to  be  wondered  at 
that  he  came  at  length  to  be  removed.  He  died  in  the 
Jesuits  convent  at  JParis  in  165 1.  None  of  his  works 
did  bim  more  honour  than  that  which  he  entitled  La 
Cour  S»nte.  It  has  been  printed  a  great  many  times  5 
and  translated  into  Latin,  Italian,  Spanish,  Portuguese, 
German,  and  English.  He  published  several  other 
books  both  in  Latin  and  French. 

CAUSTICITY,  a  qualitv  belonging  to  several  sub- 
stances, by  the  acrimony  of  which  tbe  parts  of  living 
animals  may  be  corroded  and  destroyed.  Bodies  which 
have  this  quality,  when  taken  internally,  are  true  poi- 
sons. '  The  causticity  of  some  of  these,  as  of  arsenic,  is 
so  deadly,  that  even  their  external  use  is  proscribed  by 
prudent  physicians.  Several  others,  as  nitrous  acid,  la- 
pis infernalis  or  lunar  caustic,  common  caustic,  butter 
of  antimony,  are  daily  and  successfully  used  to  consume 
fungims  flesh,  to  open  issues,  &c.  They  succeed  very 
well  when  properly  employed  and  skilfully  managed. 

Tbe  causticity  of  bodies  depends  entirely  on  the 
ttate  of  the  saline,  and  chiefly  of  the  acid  matters  they 
contain.  When  these  acids  happen  to  be  at  the  same 
time  mocb  concentrated,  and  slightly  attached  to  the 
tnatters  with  which  they  are  combined,  they  are  then 
capable  of  acting,  and  are  corrosive  or  caustic.  Thus 
fixed  and  volatile  alkalies,  altbougb  they  are  themselves 
fustic,  become  much  more  so  by  being  treated  with 


quicklime;  because  this  substance  deprives  them  of  Causticity, 
all  their  fixed  air,  or  carbonic  acid,  tb  which  they  owe ' 
their  mildness.  By  this  treatment,  then,  the  saline  prin- 
ciple is  more  disengaged,  and^  reiidered  more  capable  of 
action.  Also  all  combinations  of  metallic  matter*  with 
acids  form  salts  more  or  less  corrosive,  because  these 
acids  are  deprived  of  all  their  superabundant  water, 
am]  are  besides  but  imperfectly  saturated  with  the  me- . 
tallic  matters.  '  Nevertheless,  some  other  circumstanced 
is  necessary  to  constitute  the  causticity  of  these  saline 
metalline  matters.  For  the  same  quantity  of  marine 
acid,  which,  when  pure  and  diluted  with  a  certain 
quantity  of  water,  would  be  productive  of  no  harip, 
shall,  however,  produce  all  the  effects  of  a  corrosive 
poison,  when  it  is  united  with  mercury  in  corrosive  sub' 
hmate,  although  the  sublimate  shall  be  dissolved  in  so 
much  water  that  its  causticity  cannot  be  attributed  to 
the  concentration  of  its  acid.  This  effect  is,  by  some 
chemists,  attributed  to  tbe  great  weight  of  the  metal- 
lic matters,  with  which  the  acid  is  united ;  and  this 
opinion  is  very  probable,  seeing  its  causticity  is  nothing 
but  its  dissolving  power,  or  its  disposition  to  combine 
with  other  bodies ;  and  this  disposition  is  nothing  else 
than  attraction. 

On  this  subject  Dr  Black  observes,  that  the  com- 
pounds produced  by  the  union  of  the  metals  with  acids 
are  in  general  corrosive.  Many  of  them  applied  to  tjio 
skin  destroy  it  almost  as  fiist  as  the  mineral  acids ;  and 
some  of  the  most  powerful  potential  cauteries  are  made 
in  this  way.  Some  are  reckoned  more  acrid  than  the 
pure  acids  themselves ;  and  tbey  have  more  powerful 
effects  when  taken  internally,  or  at  least  seem  to  have. 
Thus  we  can  take  10  or  t  2  drops  of  a  fosiiil  acid,  di- 
luted with  water,  without  being  disturbed  by  it ;  but 
the  same  quantity  of  acid  preriously  combined  with  sil- 
ver, quicksilver,  copper,  or  regolns  of  antimony,  will 
throw  the  body  into  violent  disorders,  or  even  prove  a 
poison,  if  taken  all  at  once. 

This  increased  activity  was,  by  the  mechanical  phi- 
losophers, supposed  to  arise  from  the  weight  of  the 
metallic  particles.  They  imagined  that  tbe  acid  was 
composed  of  minute  particles  of  the  shape  of  needles  or 
wedges  ^  by  which  means  tbey^  were  capable  of  enter- 
ing tbe  pores  of  other  bodies,  separating  their  atoms 
from  each  other,  and  thus  dissolving  them.  To  thesa 
acid  spiculsB  the  metallic  particles  gave  more  force; 
and  the  momentum  of  each  particular  needle  or  wedge 
was  increased  in  proportion  to  its  increase  of  gravity  bj 
the  additional  weiglit  of  the  metallic  particle.  But 
this  theory  is  entirely  fanciful,  and  does  not  correspond 
with  facts.  The  activity  of  the  compound  is  not  in 
proportion  to  the  weight  of  the  metal  $  nor  are  the 
compounds  always  possessed  of  any  great  degree  of 
acrimony :  neither  is  it  true  that  any  of  them  have  a 
greater  power  of  destroying  animal  substances  than  the 
pure  acids  hate. 

There  is  a  material  difference  between  tbe  powers 
called  stimuli  and  corrosives.  Let  a  person  apply  to 
any  part  of  the  skin  a  small  quantify  of  lunar  caustic, 
and  likewise  a  drop  of  strong  nitrons  acid,  and  he  will 
find  that  the  acid  acts  with  more  violence  than  the 
caustic }  and  the  disorders  that  are  occasioned  by  tbe 
compounds  of  metals  and  acids  do  not  proceed  mm  a 
causticity  in  them,  but  fhmi  the  metal  affeotiof  and 
proving  a  stimuias  to  the  nervei:  aad  thai  this  u  the  . 
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Cftu»UaU7  easevAppears  from  their  affecting  ftome  particular  nerrea 
.    i        of  the  body.    Thus  the  compounds  of  antimony  and 
Cauierj.    meycory  with    the   vegetable  acids,   do  not  show  the 
smallest   degree   of  aorjmany ;   but,  taken  Internally, 
ibey  produce  violent  convulsive  motions  over  the  whole 
l)ody,  which   are    occasioned    by  the  metallic   matter 
bavilig  a  power  of  producing  this  effect  ^  and  the  acid 
U  only  the  means  of  bringing  it  into  a  dissolved  state, 
and   making   it   capable    of    acting    on   the   nervooa 
ajslem.     lo  gene^*a1,  however,  the  componnds  of  me- 
^Ilic  substances  with  acids  may  be  considered  as  mild- 
er than  the  acids  in  a  separate  state  7   but  the  acid  is 
Dot  so  much  neutralized  as  in  other  compounds,  for  it 
13  less  powerfully  attracted  by  the  metal ;  so  that  al- 
kaline salts,  absorbent  earths,  or  even  heat  alone,  will 
decompound  them }  and  some  of  the  inflammable  Bub« 
stances,  as  spirit  of  wine,  aromatic  oils,  &c.  will  at- 
tract the  acid,  and  precipitate  the  metal  in  its  metallic 
form :    and    the    metals    can    be    employed   to  preci- 
pitate one  another  in  tlieir  metallic  form  j  so  that  the 
cohesion    of  these  compounds  is  much  weaker    than 
those  formed  of  the  same  acids  with  alkaline  salts  or 
earths. 

CAUSTICS,  is  an  appellation  given  to  substances 
of  so  hot  and  fiery  a  nature,  that,  being  applied,  they 
consume,  and  as  it  were  born,  the  texture  of  the  parts, 
like  hot  iron. 

Caustics  are  generally  divided  into  four  sorts  j  the 
common  stronger  caustic,  the  common  milder  caustic, 
the  antimonial  caustic,  and  the  lunar  caustic.  See 
Pharmacy  and  Chemistry  Indes. 

Caustic  Curve^  in  the  higher  geometry,  a  cnrre 
formed  by  the  concourse  or  coincidence  of  the  rays  of 
light  reflected  from  some  other  curve. 

CAUSUS,  or  Burning  Fever,  a  species  of  con- 
linual  fever,  accompanied  with  a  remarkable  infiamma« 
lion  of  the  bloods 

CAUTERIZATION,  the  act  of  burning  or  sear- 
iog  some  morbid  part,  by  the  application  of  fire  either 
actual  or  potential.  In  some  places  they  cauterize 
with  burning  tow,  in  others  with  cotton  or  moxa,  in 
others  with  live  coals  \  some  use  Spanish  wax,  others 
B?ramidal  pieces  of  linen,  others  gold  or  silver  \  Seve- 
nnns  recommends  flame  blown  through  a  pipe  j  but 
if  hat  is  usually  preferred  among  us  is  a  hot  iron. 

Cauterizing  irons  are  of  various  figures ;  some  flat, 
others  round,  some  curved,  &c.  of  all  which  we  find 
draughts  in  Albucasis,  Scultetus,  Ferrara,  and  others. 
Sometimes  a  cautery  is  applied  through  a  capsula,  to 
prevent  any  terror  from  the  eight  of  it.  This  method 
was  invented  by  Placentius,  and  is  described  by  Scul- 
tetus. In  the  use  of  all  cauteries,,  care  is  to  be  taken 
to  defend  the  neighbouring  parts,  either  by  a  lamina, 
defensive  plaster,  or  lint  moistened  in  oxycrate.  Some- 
times the  hot  iron  is  transmitted  through  a  copper  can- 
nula, for  the  greater  safety  of  tho  adjoining  parts^ 
The  degrees  and  manners  of  cauterizing  are  varied 
Siccording  to  the  nature  of  the  disease  and  the  past  af« 
fiected. 

CAUTERY,  in  Surgery^  a  medicifie  fop  burning, 
oating^  or  corroding  any  solid  part  of  the  body... 

Cauteries  ajre  distinguished  into  two  classes  :  actpal 
%nd  potential :,  by.  actual  cauteries  arct  uo4ieratood  red 
IJipt^lAf^umeiits,  U8uan;i[  of.  iron  \^  and  bj:  pot^tial  pau-^ 


tcries  RM  understood  certain  kinds  of  corroding  inedi*    Camery 
cines.    See  Pharmacy.  | 

CAUTION,  in  the  CwU  and  Seals  Lauf^  denotes  ^««y««ne. 
much  the  same  with  what,  in  the  law  of  England,  is 
called  Bail. 

CAUTIONER,  in   ScoU  Law^  that   person  who 

becomes  bound  for  another  to  the  performance  of  any 

deed  or  obligation.     As  to  the  diffr rent  kinds  and  ef* 

fects  of  caotionry,  see  Law,  Part  IIL  No*  clzxv.  19. 

CAWK.     SeeCAUK. 

CAXA,  a  little  coin  made  of  lead  mixed  with  some 
scoria  of  copper,  struck  in  China,  hot  current  chiefly 
at  Bantam  in  the  island  of  Java^  and  some  of  the  neigh- 
bouring islands.  See  (the  Table  subjoined  to)  MoNETi 
CAXAMALCA,  the  name  of  a  town  and  district 
of  Peru  in  South  America,  where  there  was  a  most 
sumptuous  palace  belonging  to  the  Incas,  and  a  mag- 
nificent temple  dedicated  to  the  son. 

CAXTON,  William,  a  mercer  of  London,  emir 
nent  by  the  works  he  published,  and  for  being  reputed 
the  first  who  introduced  and  practised  the  art  of  print- 
ing in  England  $  as  to  which,  see  ^the  History  of) 
Printing. 

CAYENNE,  a  rich  town  and  island  of  South  Ame- 
rica, and  capital  of  the  Frendi  settlements  there,  b 
bounded  on  the  north  by  the  Dutch  colonies  of  Suri- 
nam, and  situated  in  W.  Long,  53,  lo.  N.  Lat.  50. 

This  settlement  was  begun  in  1646.    A  report  had 
prevailed    for  some  time  before,  that  in  the  interior 
parts  of  Guiana,  there  was  a  country  known  by  the 
name  of  El  Dorado^  which  contained  immense  riches  in 
gold  and  precious  stones  \  more  than  ever  Cortez  and 
Pizarro  bad  found  in   Mexico  and  Peru  \  and  this 
fable  had  fired  the  imagination  of  every  nation  in  Eu- 
rope. It  is  supposed  that  this  was  the  country  in -quest 
of  which  Sir  Walter  Raleigh  went  on  his  last  voyage  y 
and  as  the  French  were  not  behind  their  neighbours 
in  their  endeavours  to  find  out  so  desirable  a  countrT^ 
some  attempts   for  this  purpose  were  likewise   made 
by  that  nation  much  about  tlie  same  time  }  which  at 
last  coming  to  nothing,  the  adventurers  took  op  their 
residence  on  the  island  of  Cayenne.     In   1643,  ^^^'B'^ 
merchants  of  Rouen  upited  their  stock,  with  a  design 
to  support  the  new  colony  ;  but,  committing  their  af- 
fairs to  one  Poncet  de  Bretigny,  a  man  of  a  ferocious 
disposition,  he  declared  war  both  against  the  colonists 
and  savages,  in  consequence  of  which  he  was  soon  mas- 
sacred.   This  catastrophe  entirely  extinguished  the  ar- 
dour of  these  associates  \  and  in  165 1,  a  new  company 
was  established.     This  promised  to  be  much  more  con- 
siderable than  the  former  \  and  thej  set  out  with  sncb 
a  capital  as  enabled  them  to  collect  70D  or  800  colo- 
nists in  the  city  of  Paris  itself.     These  embarked  on 
the  Seine,  in  order  to  sail  down  to  Havre  de  Graoe  \. 
but  unfortunately  the  abb^  de  Marivaolt,  a  man  o£ 
great  virtue,  and  the  principal  promoter  of  the  under- 
taking', was  drowned  as  he  was  stepping  into  hia  boat» 
Another  gentleman,  who  was  to  have  acted  as  general^ 
was  assassinated  on  his  passage,  and  la  of  the  principal 
adventovers  who  bad  promised  to  put  the  colony  into 
a  .flourishing,  situation,   not   only  were  the  prinoipal 
pierpetrators  of  this  fa^t,  but  uniformly  behaved  in  the 
same  atrocious  manner^    At  last  they  haogod  one  of 
their  ovn  niunbocf  twojdiod^iUirBc  wecnhaniaM^io 
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Cajennc,  A  deKrt  uUmd  }  aful  tbe  rest  abandoned  themselves  to 
Citylot.  every  kind  of  excess.  The  commandant  of  the  citadel 
'  V  '  deserted  to. the  Dutch  with  part  of  his  garrison.  The 
savages^  roused  hy  oomberless  provocations,  fell  apon 
the  remainder :  so  that  the  few  who  were  left  thought 
diemseivea  happy  in  escaping  to  the  Leeward  islands 
in  a  boat  aod  two  canoes,  abandon iog  the  fort,  ammu- 
nition,  arms,  aad-  merchandisci  fifteen  months  after  they 
bad  landed  on  the  island. 

In  1663,  ^  °^^  company  was  formed,  whose  capital 
amounted  only  to  8750I.  By  the  assistance  6f  the 
ministry  theyeiqielled  the  Dutch  who  had  taken  pos* 
•ession  of  the  island,  and  settled  themselves  much  more 
oomfortably  than  tbetr  predecessors.  In  1667  the  island 
was  taken  by  the  English,  and  in  1676  by  the  Dutch, 
bat  afterwards  restored  to  the  French  ;  and  since  that 
time  it  has  never  beeu  attacked.  Soon  after  some  pi- 
rates, laden  with  the  spoils  they  had  gathered  in  the 
SoQth  seas,  came  and  fixed  their  residence  at  Cayenne  ^ 
tesolvrng  to  employ  the  treasures  they  had  acquired  in 
the  cultivation  of  the  lands.  In  1688,  Ducasse,  an  able 
teaman,  arrived  with  some  ships  from  France,  and  pro* 
posed  to  them  the  plundering  of  Surinam.  This  was 
agreed  to.  The  expedition,  however,  proved  unfortu* 
aate.  Many  of  the  assailants  were  killed,  and  all  the 
rest  taken  prisoners  and  sent  to  the  Cartbbee  islands. 
Cayenne  surrendered  to  the  British  in  1809,  but  was 
restored  to  France  at  the  peace  of  Paris  in  1814. 

The  island  of  Cayenne  is  about  16  leagues  in  cir* 
'cumference,  and  is  only  parted'  from  the  continent  by 
two  rivers.  Bv  a  particular  formation,  uncommon  in 
tslanda,  the  land  is  higher  near  the  water  side,  and  low 
in  the  middle.  Hence  the  island  is  so  full  of  morasses, 
that  all  communtcation  between  the  different  parts  of 
it  IS  impossible,  without  taking  a  great  circuit.  There 
are  some  small  tracts  of  an  excellent  soil  to  be  found 
liete  and  there  j  but  the  generality  is  dry,  sandy,  and 
toon  exhausted.  The  only  town  in  the  colony  is  de* 
fended  by  a  covert  way,  a  large  ditch,  a  very  good  mad 
rampart,  and  five  bastions.  In  the  middle  of  the  town 
is  a  pretty  considerable  eminence,  of  which  a  redoubt 
has  been  made  that  is  called  the  Jort.  The  entrance 
into  the  harbour  is  through  a  narrow  channel }  and  ships- 
can  only  get  in  at  high  water,  through  the  rocks  and 
reefs  that  are  scattered  about  this  pass. 

The  first  produce  of  Cayenne  was  the  amotto ;  from 
the  culture  of  which  the  colonists  proceeded  to  that  of 
cotton,  indigo,  and  lastly  sugar.  It  was  the  first  of 
aH  the  French  colonies  that  attempted  to  cultivate 
coffee*  llie  coffee  tree  was  brought  from  Surinam  in 
1721  by  some  deserters  from  Cayenne,  who  purchased 
their  pardon  by  so  doing.  Ten  or  twelve  years  after 
they  planted  cacao.  In  the  year  1752  there  were 
exported  from  Cayenne  260,541  pounds  of  arnotto, 
^0*363  pounds  of  sugar,  17,919  pounds  of  cotton, 
261,881  pounds  of  coffee,  91,016  pounds  of  cacao,  618 
trees  for  timber,  and  104  planks. 

CAYLU8,  CooNT  D£,  Marquis  de  Stemay,  Baron 
de  Bronsac,  was  bora  at  Paris  in  1692.  He  was  the 
eldest  of  the  two  sona  of  John  Count  de  Cay  los,  liea- 
tenant  general  of  the  amies  of  the  king  of  France, 
and  of  the  marobioness  de  ViUette.  The  count  and 
contest^  bis  father  and  mother,  were  very  careful 
of  tbfe  edncatioB  of  their  mn    The  former  mstmcted 


him  in.  the  profession  of  arms,  and  in  bodily  exercises  i  Cajlui< 
the  latter  watched  over  and  festered  the  virtues  of 
his  mind,  and  this  delicate  task  she  discharged  with 
singular  success.  The  countess  was  the  niece  of 
Madame  de  Maintenon,  and  was  remarkable  both 
for  the  solidity  of  her  understanding  and  the  charms 
of  her  wit.  She  was  the  author  of  that  agreeable 
book  entitled  **  The  Recollections  of  Madame  de 
Caylos,**  of  wliich  Voltaire  lately  published  an  elegant 
edition.  The  amiable  qualities  of  the  mother  appeared 
in  the  son  j  but  they  appeared  with  a  bold  and  mi- 
litary air.  In  his  natural  temper  he' was  gay  and 
sprightly,  had  a  taste  for  pleasure,  a  strong  passion  for 
independence,  and  an  invincible  aversion  to  the  ser* 
vitude  of  a  court.  Such  were  the  instructors  of  the 
count  de  Caylufl.  He  was  only  twelve  years  of  age 
when  his  father  died  at  Brussels  in  1704.  Alter  fl" 
nisbing  his  exercises,  he  entered  into  tlie  corps  of  the 
Musquetaires  f  and  in  his  first  campaign  in  the  year 
1 709,  be  distinguished  himself  by  his  valour  in  such  a 
manner,  that  Louis  XIV.  commended  bim  before  all 
the  court,  and  rewarded  him  with  an  ensigncy  in  the 
Gendarmerie.  In  1711  he  commanded  a  regiment  of 
dragoons,  which  was  called  by  his  own  name  $  and 
be  signalized  himself  at  the  head  of  it  in  Catalonia.  In 
1 713,  he  was  at  the  siege  of  Fribourg,  where  he  was 
exposed  to  imminent  danger  in  the  blopdy  attack  of  the 
covered  way.  The  peace  of  Kastadt  having  left  him 
in  a  state  of  inactivity  ill  suited  to  his  natural  temper, 
bis  vivacity  soon  carried  him  to  travel  into  Italy  :  and 
his  curiosity  was  greatly  excited  by  the  wonders  of  that 
country,  where  antiquity  is  still  fruitful,  and  produces 
so  many  objects  to  improve  taste  and  to  excite  admira* 
tion.  The  eyes  of  the  count  were  not  yet  learned  j  but 
he  was  struck  with  the  sight  of  so  many  beauties,  aud 
soon  became  acquainted  with  them.  After  a  yearns 
absence,  he  returned  to  Paris  with  so  strong  a  passion 
for  travelling  and  for  antiquities,  as  induced  him  to 
quit  the  army* 

He  had  no  sooner  quitted  the  service  of  Louis,  than 
he  sought  for  an  opportunity  to  set  out  for  the  Levant. 
When  he  arriYed  at  Smyrna,  he  visited  the  ruins  of 
Epbesns.  From  the  Levant  he  was  recalled  in  Fe- 
bruary 1717  by  the  tenderness  of  his  mother.  Trom 
that  time  he  left  not  France,  but  to  make  two  excur- 
sions to  London.  The  Academy  of  Painting  and  Sculp- 
ture adopted  him  an  honorary  member  in  the  year 
2731 ;  and  the  count,  who  loved  to  realize  titles,  spar- 
ed neither  his  labour,  nor  his  credit,  nor  his  fortune, 
to  instruct,  assist,  and  animate  the  artists.  He  wrote 
the  lives  of  the  most  celebrated  painters  and  engra« 
vers  that  have  done  honour  to  this  illustrious  academy^ 
and,  in  order  to  extend  the  limits  of  the  art,  which 
seemed  to  him  to  move  in  too  narrow  a  circle,  he  col- 
lected, in  three  different  works,  new  subjects  for  the 
painter,  which  he  bad  met  with  in  the  works  of  the 
ancients. 

Such  was  hb  passion  for  antiqaity, .  that  he  wished' 
to  have  had  it  in  his  power  to  bring  the  whole  of  it 
to  life  again.  He  saw  with  regret,  that  the  works 
of  the  ancient  painters,  which  nave  been  discovered 
in  our  times,  are  effaced  and  destroyed  almost  as  soon 
as  they  are  drawn  from  the  subterraneous  mansions 
where  they  were  buried.     A  fortunate  accident^  fur^ 
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Caylas.  fiuhed  bim  with  the  means  of  showing  us  the  compo* 
sitton  and  the  colouring  of  the  pictures  of  ancient 
Rome.  The  coloured  drawings  which  the  famous 
Pietro  Sante  Bartuli  had  taken  there  from  antique 
pictures,  fell  into  his  hands.  He  had  them  engraved  ^ 
and,  before  he  enriched  the  king  of  Francois  cabinet 
with  them,  be  gave  an  edition  of  them  at  his  own  ex- 
pence.  It  is  perhaps  the  most  extraordinary  book  of 
antiquities  that  ever  will  appear.  The  whole  is  paint- 
ed with  a  purity  and  precision  that  are  inimitable  j 
we  see  the  liveliness  and  the  freshness  of  the  colouring 
that  charmed  the  Csesars.  There  were  only  30  copies 
published ;  and  there  is  no  reason  to  expect  that  there 
will  hereafter  be  any  more. 

Count  de  Cay  Ins  was  engaged  at  the  same  time  in 
an  enterprise  still  more  favourable  to  Boman  gran- 
deur/ and  more  interesting  to  (he  French  nation. 
'  Colbert  had  framed  the  design  of  engraving  the  Ro- 
man antiquities  that  are  still  to  be  seen  in  the  southern 
provinces  of  France.  By  his  orders  Mignard  the  ar- 
chitect had  made  drawings  of  them,  which  Count  de 
Cay  1  us  had  the  good  fortune  to  recover.  He  resolved 
to  finish  the  work  begun  by  Colbert,  and  to  dedicate 
it  to  that  great  minister }  and  so  much  had  he  this  en- 
terprise at  heart,  that  he  was  employed  in  it  during  his 
last  illness,  and  warmly  recommended  it  to  M.  Mariette. 

In  1742,  CoDBt  Caylus  was  admitted  honorary  mem- 
ber of  the  Academy  of  Btelles  Lettres  j  and  then  it 
was  that  he  seemed  to  have  fonnd  the  place  for  which 
nature  designed  him.  The  study  of  literature  now  be- 
came his  ruling  passion  ;  be  consecrated  to  it  his  time 
and  his  fortone^  he  even  renounced  his  pleasures  to 
give  himself  wholly  up  to  that  of  making  some  disco- 
very in  the  ^eld  of  antiquity.  But  amidst  the  fruits 
of  his  research  and  invention,  nothing  seemed  more 
flattering  to  him  than  his  discovery  of  encaustic  paint- 
ing. A  description  of  Pliny^s,  but  too  concise  a  one 
4o  give  bim  a  clear  view  of  the  matter,  suggested  the 
idea  of  it.  He  availed  himself  of  the  friendship  and 
skill  of  M.  Magaolt,  a  physician  in  Paris,  and  an  ex- 
cellent chemist}  and  by  repeated  experiments  found 
out  the  secret  of  incorporating  wax  with  divers  tints 
and  colours,  and  of  making  it  obedient  to  the  pencil. 
Pliny  has  made  mention  of  two  kinds  of  encaustic 
painting  practised  by  the  ancients  j  one  of  which  was 
performed  with  wax,  and  the  other  upon  ivory,  with  hot 
punches  of  iron.  It  was  the  former  that  Count  Caylus 
liad  the  merit  of  reviving :  and  M.  Muntz  afterw^irds 
made  many  experiments  to  carry  it  to  perfection. 

In  the  hands  of  Count  Caylus,  literature  and  the 
arts  lent  each  other  a  mutual  aid.  But  it  would  be 
endless  to  give  an  account  of  all  his  works.  He  pub- 
lished above  40  dissertations  in  the  Memoirs  of  the 
Academy  of  Belles  Lettres.  The  artists  he  was  par- 
ticularly attentive  to ;  and  to  prevent  their  falling  into 
mistakes  from  an  ignorance  of  costume,  which  the 
ablest  of  them  have  Sometimes  done,  he  founded  a 
prize  of  500  livres,  the  object  of  which  is  to  explain, 
by  means  of  authors  and  monuments,  the  usages  of  an« 
cicnt  nations.  In  order  that  he  might  enjoy  with  the 
whole  world  the  treasures  he  had  collected,  he  caused 
them  to  be  engraved,  and  gave  a  learned  description  of 
them  in  a' work  which  he  embellished  with  800  copper- 
plates. ^        ' 

Ttie  strength  of  bis  constitution  seemed  to  give  him 


hopes  of  a  long  life ;  but  a  humour  settling  in  one  of    Civltts 
bis  legs,  which  entirely  destroyed  his  health,  he  ex-       *)) 
pired  on  the  5th  of  September  1765,  and  by  his  death  /^»*Pothiir 
bis  family  is  extinct.     The  tomb  erected  to  the  ho- 
nour of  Count  Caylus  19  to  be  seen  in  the  chapel  of 
Sc  Germain  PAuxerrpis,  and  deserves  to  be  remark- 
ed*    It  is  perfectly  the  tomb  of  an  antiquary,     lliis 
monument  was  an  ancient  sepulchral  antique,  of  the 
most  beautiful  porphyry,  with  ornaments  in  the  Egyp- 
tian taste.     From  the  moment  he  procured  it,  be  had 
'  destined  it  to  grace  the  place  of  his  intertnent.    Whife 
he  awaited  the  fatal  hour,  he  placed  it  tn  his  garden, 
where  he  used  to  look  upon  it  with  a  tranquil  but 
thoughtful  eye,  and  pointed  it  out  to  the  inspection  of 
bis  friends. 

The  character  of  Count  Caylus  is  to  be  traced  in 
the  different  occupations  which  divided  his  cares  and 
his  life.  In  society,  be  bad  all  the  frankness  of  a  sol- 
dier, and  a  politeness  which  bad  nothing  in  it  of  de-  . 
ceit  or  circumvention.  Born  independent,  he  applied 
to  studies  which  suited  bis  taste.  His  heart  was  yet 
better  than  his  abilities.  In  bis  walks  he  used  fre- 
quently to  try  the  honesty  of  the  poor,  by  sending 
them  with  a  piece  of  money  to  get  change  for  him. 
In  these  cases  he  enjoyed  their  confusion  at  not  find- 
ing bim ;  and  then  presenting  himself,  used  to  com- 
mend their  honesty,  and  give  them  doable  the  sum. 
He  said  frequently  to  his  friends,  *'  I  have  this  day 
lost  a  crown  ;  but  I  was  sorry  that  I  had  not  an  op- 
portunity of  giving  a  second*  The  beggar  ought  not 
to  want  integrity.** 

CAYSTER,  or  Catstrits,  in  Ancient  Geography^ 
a  river  of  Ionia,  whose  month  Ptolemy  places  between 
Colophon  and  Ephesus  \  commended  by  the  poets  for 
its  swans,  which  it  had  in  great  numbers.  Its  source 
was  in  the  Montes  Cilbiani,  (Pliny).  Cayttr^us  Catn^ 
pus  was  a  part  of  the  territory  of  Ephesus.  Campi 
Caystriani  of  Lydia  were  plains  lying  in  the  middle  be- 
tween the  inland  parts  and  Mount  Tmolus. 

CAZEROM,  or  Cazerok,  a  city  of  Asia,  in  Per- 
sia, situated  in  £.  Long.  70.  N.  Lat.  29.  1 5. 

CAZIC,  or  CaziqP^i  ^  ^i^^^  given  by  the  Spaniards 
to  the  petty  kings,  princes,  and  chiefs,  of  the  several 
countries  of  America,  excepting  those  of  Peru,  which 
are  called  curatas.  The  French  "call  them  casiqves^  % 
denomination  which  they  always  give  to  the  Tarta- 
rian hordes.— The  cazics,  in  some  places,  do  the  office 
of  physicians,  and  in  others  of  priests,  as  well  as  of 
captains.  The  dignity  of  cazic  among  the  Chiites,  a 
people  of  South  America,  does  not  descend  to  chil- 
dren, but  must  be  acquired  by  valour  and  merit.  One 
of  the  prerogatives  attached  to  it  is,  that  the  cazic 
may  have  three  wives,  while  the  other  people  are  al« 
lowed  only  one.  Mexico  comprehended  a  great  num- 
ber of  provinces  and  islands,  which  were  governed 
by  lords  called  anu'queSf  dependent  on  and  tributary  to 
the  emperor.  Tliirty  of  these  vassals  are  said  to  have 
been  so  powerful,  that  they  were  able,  each  of  them, 
to  bring  an  army  of  100,000  men  into  the  field. 

CAZIMIR,  a  handsome  town  of  Poland,  in  the 
palatinate  of  Lublin,  situated  on  a  hill  covered  with 
trees,  in  £.  Long.  3.  10.  N.  Lat.  Jf.  5. 

CEA.     See  Ceos. 

CEANOTHUS.  New- JeksiIt  Tea.  See  Botakt 
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CEBES,  of  Thebesy  a  Socratic  pbilotopber,  aatbor 
of  the  admired  Tahk  ofCehesi  or,  ^'.Dialogues  on  the 
Birtby  Life,  and  Death  of  Mankind/*  He  flouribhed 
about  405  years  before  Christ.— -The  above  piece  10 
mentioned  by  some  of  the  ancient  writ^rSi  bj  Lucian, 
D.  Xaertlus,  Tertullian,  and  Suidas:  but  of  Ccbes 
himfelf  we  have  no  accoont,  save  that  he  is  once  men- 
tioned by  Plat0|  and  once  by  Xenophon.  The  for- 
mer aay»  of  him,  in  his  *'  Fhsedo,'*  that  he  was  a  sa- 
gacious investigator-of  troth,  and  never  assented  with- 
out the  most  convincing  reasons :  the  latter,  in  Iiis 
<*  Memorabilia,"  ranks  him  among  the  few  intimates 
of  Socrates,  who  excelled  the  rest  in  the  ionocency  of 
their  lives.  Cebee^s  Tabula  is  asually  printed  with 
£pictetos*s  Manuali* 

CECIL,  WiixiAM,  Lord  Burleigh,  treasorer  of 
England  in  the  reign  of  Queen  Elizabeth,  was  the  son 
of  Richard  Cecil,  Esq.  master  of  the  robes  to  King 
Henry  VIII.  He  was  bom  in  the  lioase  of  his  gffnd« 
father,  David  Cecil,  Esq.  at  Bourn  in  Lincolnshire, 
in  the  year  1520  >  and  received  the  rudiments  of  bis 
edacatioa  in  •the  grammar-school  at  Grantham.  From 
theace  be  was  removed  to  Stamford  \  and  about  the 
year  1535*  was  entered  of  St  John's  College,  Cam- 
bridge. Here  he  began  bis  studiea  with  a  degree  of  en- 
thusiastic application  very  uncommon  in  young  gentle- 
men of  family.  At  the  age  of  16  he  read  a  sophis- 
try lecture,  and  at  19  a  voluntary  Greek  lecture, 
which  was  the  more  extraordinary  as  being  at  a  time 
when  the  Greek  language  was  by  no  means  univer- 
sally understood.  In  1541  he  went  to  London,  and 
became  a  member  of  the  society  of  Graves  Inn,  with 
an  intention  to  study  the  \t^\  but  he  bad  not  been 
long  in  that  situation  before  an  accident  introduce^ 
him  to  King  Hennr,  ited  gave  a  new  bias  to  his  pur- 
suits. O'Neil,  a  famous  Irish  chief,  coming  to  court, 
had  brought  with  him  two  Irish  chaplains,  violent 
bigots  to  the  Romisb  faith  \  with  these  Mr  Cecil,  visit- 
ing his  father,  happened  to  have  a  warm  dispute  in 
Latin,  in  which  he  displayed  uncommon  abilities. 
The  king,  being  informed  of  it,  ordered  the  young 
num  into  his  presence,  and  was  so  pleased  with  his 
conversation,  diat  be  commanded  his  father  to  find  a 
place  for  him.  He  accordingly  requested  the  rever- 
sion of  the  custos  brevtum^  which  Mr  Cecil  afterwards 
possessed.  About  this  time  he  married  the  sister  of 
Sir  John  Cheke,  by  whom  he  was  recommended  to 
the  earl  of  Hertford,  afterwards  duke  of  Somerset,  and 
protector. 

Soon  after  King  Edward's  accession,  Mr  Cecil  came 
into  the  possesaion  of  the  office  of  cu8to9  brtvium^  worth 
about  240I.  a>year.  His  first  lady  dying  in  1543,  he 
maraied  the  daughter  of  Sir  Anthony  Cook,  direc- 
tor ^of  the  king's  studies.  In  J  547,  he  was  appointed 
by  the  protector  master  of  requests  j  and  soon  after 
attended  his  noble  patron  on  his  expedition  against 
the  Scots,  and  was  present  at  the  battle  of  Mussel- 
burgh. In  this  battle,  which  was  fought  on  the  loth 
of&pterober  1 547,  Mr  Cecil's  life  was  miraculously 
preserved  by  a  friend,  who  on  pushing  him  out  of  the 
level  of  a  cannon,  had  his  arm  shattered  to  pieces. 
The  sight  and  judgment  of  his  friend  must  have  been 
as  extraordinary  as  his  friendship,  to  nerceive  the  pre- 
cise duection  of  a  cannon  Kboi ;  onUsg  wo  suppose, 
that  the  ball  was  aknoet  quite  speot  \  aa  whicli  cast 


the  thing  is  not  impossible.  The  ttory  is  told  in  bio 
life  by  a  domestic.  In  the  year  1 548,  Mr  Cecil  was 
made  secretary  of  state  ^  but  in  the  following  year, 
the  duke  of  Northumberland's  faction  prevaiUng,  he 
suffered  in  the  disgrace  of  the  protector  Somerset,  and 
was  sent  prisoner  to  the  Tower.  After  ^three  months 
confinement  he  was  released  \  in  1551  restored  to  his 
office  \  and  soon  after  knighted,  and  sworn  of  the 
privy  council.  In  1553,  he  was  made  cbancellor  of 
the  order  oC  the  Garter,  with  an  annual  fee  of  xoo 
merks. 

On  the  death  of  Edward  VL  Mr  Cecil  prudently 
refused  to  have  any  concern  in  Northumberland's  at- 
tempt in  favour  of  the  unfortunate  Lady  Jane  Gray  ; 
and  when  Queen  Mary  succeeded  to  the  throne,  be  was 
graciously  received  at  court  ^  but  not  choosing  to 
change  his  religion,  was  dismissed  frpm  his  •tmploy- 
ments.  During  this  reign,  be  was  twice  elected  knight 
of  the  shire  for  the  county  of  Lincoln  \  and  often  spokf^ 
in  the  house  of  commons  with  great  freedom  and 
firmness^  in  opposition  to  the  ministry.  Nevertheless, 
though  a  Protestant  and  %  patriot  (that  is,  a  courtier 
out  of  place),  he  had  the  address  to  steer  through  a 
very  dangerous  sea  without  a  shipwreck. 

Queen  Elizabeth's  accession  in  the  year  1558  im- 
mediately dispelled  the  cloud  which  had  obscured  his 
fortunes  and  ministerial  capacity.  During  the  horrid 
reign  of  her  sister,  he  had  constantly  corresponded 
with  the  princess  Elizabeth.  On  the  very  day  of  her 
accession,  he  presented  her  with  a  paper  containing 
twelve  articles  necessary  for  her  immediate  dispatch  \ 
and,  in  a  few  days  after,  was  sworn  of  the  privy 
council,  and  made  secretary  of  state.  His  first  advice 
to  the  queen  was,  to  call  a  parliament  \  and  the  first 
business  be  proposed  after  it  was  assembled  was  the 
establishment  of  a  natiooal  church.  A  plan  of  refor- 
mation was  accordingly  drawn  up  under  his  imme* 
diate  inspection,  and  the  legal  establishment  of  the 
church  of  England  was  the  con^quence.  Sir  Wil- 
liam  Cecil's  neit  important  concern,  was  to  restore 
the  value  of  the  coin,  which  had  in  the  preceding 
reigns  been  considerably  debased.  In  1561,  he  was 
appointed  master  of  the  wards  \  and,  in  i57l»  created 
baron  of  Burleigh,  as  a  reward  for  his  services,  par* 
ticularly  in  having  lately  stifled  a  formidable  rebellion 
in  the  north.  The  following  year  he  was  honoured 
with  tbe  Garter,  and  raised  to  the  office  of  lord  high 
treasurer  of  England.  From  this  period  we  find  him 
the  pnmum  mobUe  of  every  material  transaction  during 
the  glorious  reign  of  Queen  Elizabeth.  Notwith- 
standing tlie  temporary  influence  of  other  fiivonritee. 
Lord  Burleigh  was,  in  fact,  hn*  prime  minister,  and  the 
person  on  whom  she  chiefly  confided  in  matters  of  real 
importance.  Having  filled  the  highest  and  most  im- 
portant offices  of  the  state  for  40  years,  and  guided 
the  helm  of  government  during  the  most  glorious  pe- 
riod of  English  history,  he  departed  this  life  on  the 
4th  of  August  X598,  in  tbe  78th  year  of  his  age. 
His  body  was^  removed  to  Stamford,  and  there  depo- 
sited in  the  family  vault,  where  a  magnificent  tomb 
was  erected  to  his  memory.— Notwithstanding  his 
long  enjoyment  of  such  lucrative  employments,  be  left 
only  an  estate  of  4000I.  per  annum,  14,000!.  in 
money,  and  effects  worth  about  ii,oool.  He  lived, 
indeedf  in  a  manner  suitable  to  bis  high  rank  and  im* 
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Ceoil,  porUnce.  Ho  hmd  four  pliioet  of  imdence,  yrku  hk 
.Cecilia,  lodgUigi  i^  €Oiirt,  bis  koiise  ia.riie  Strandi  bis  sooi  at 
Borleigb  Parky  near  Slamferdf  .and  his  soat  at  Theo- 
bald**. Tbo  last  of  theeo^  wi^  hi»  l»voarite  place  of  n- 
tiroment,'  where  be  fre^aeotly  aoierlained  the  queen  at 
a  vast  expeoce. 

Lord  Burleigh  was  doabUess  ar  man  of  singular  abi- 
lities and  prudence,  amiable  ,in  his  private  character, 
and  one  of  the  most  able,  upright,  and  indefatigable 
ministers  ever  recorded  in  the  annals  of  this  king- 
domt  His  principal  works  are,  i.  La  Complatnte  dit 
Pamg  pe^heresie^  or  the  Complaint  of  a  sinful  Soul,  in 
French  vcne,  in  the  kiog^s  lihrarv.  2.  Materials  for 
Patten's  Diarism  exped*  Scotica^  London,  1541,  x2nio« 
3*  Slanders  and  lies  maliciously,  grossly,  and  impu- 
dently vomited  out,  in  certain  traitorous  books  and 
pamphlets,  against  two  counsellors.  Sir  Francis  Ba- 
con and  Sir  William  Cecil.  4.  A  speech  in  parlia^ 
ment,  156  a,  Strype's  Mem.  vol.  iv.  p.  107.  5.  Pre- 
cepts or  directions  for  the  well  ordering  of  a  man's 
life,  1637,  Karl.  Cat.  vol.  ii.  p.  755.  6.  Meditations 
on  the  death  of  his  lady,  Ballard's  Mem.  p.  184. 
7.  Meditations  on  the  state  of  England  during  the 
rei^n  of  Queen  Eliauibeth,  manuscript.  8.  The  exe- 
cution of  justice  in  England  for  the  maintenance  of 
Sublic  and  Christian  peace,  &c«  I^ond*  1581,  1583, 
omer's  tracts,  4th  Collect*  vol.  i.  p.  5*  9.  Advice  to 
Queen  Elizabeth  in  matteis^  of  reUgion  and  state,  ib. 
p.  lox,  106.  lo.  A  great  number  of  letfers.  See 
Peck's  Desiderata  CunosOf  Howard^  opUections,  &c« 
II.  Several  pedigrees,  some  of  which  are  preserved  in 
the  archbishop  of  Canterbury's  library  at  Lambeth, 
No.  299,747, 

CECILIA,  St,  die  patroness  of  music,  has  been 
honoured  as  a  martyr  ever  since  tb4  fifth  century. 
Her  story,  as  delivered  by  the  notaries  of  the  Boman 
church,  and  from  thence  transcribed  into  the  Golden 
Legend  and  other  books  of  the  like  kind,  says^  that 
she  was  a  Boman  lady,  bom  of  noble  parents  about 
the  year  295:.  That,  notwithstanding  she  had  been 
converted  to  Christianity!  her.  parents  married  her  to 
a  young  Pagan  nobleman  named  Valenaous  \  who  go- 
ing to  bed, to  her  on  the  wedding  night,  a»  thd  €»st0m 
is^  says  the  book,  was  given  to  nndentand  by  his 
spouse,  that  she  was  nightly  yisited  by  an  angel,  and 
that  he  must  forbear  to  approach  her,  otherwise  the 
angel  would  deatroy  him.  Valerianus,  somewhat 
troubled  at  these  words,  desired  that  he  might  see  his 
rival  the  angel  j  but  his  spouse  told  him  that  was  im- 
possible, unless  he  would  consent  to  be  baptized  and 
become  a  Christian.  This  he  consented  to  ^  after 
which,  returning  to  his  wife,  he  found  her  in  her  closet 
at  prayer,  i|ad  by  her  side,  in  the  shape  of  a  beautiful 
young  man*  an  angel  clothed  with  brightness.  After 
some  conversation  wiUi  the  angel,  Valerianus  told  him 
that  he  had  a  brother  named  Tiburtins,  whom  he 
greatly  wished  to  see  a  partaker  of  the  grace  which  he 
himself  had  received*  The  angel  told  him  that  his 
desire  was  granted,  and  that  they  should  be  both  crown* 
ed  with  martyrdom  in  a  short  time*  Upon  ibis  the 
angel  vanished,  and  was  not  long  in  showing  himself 
as  good  as  his  word ;  TiburUn*  ve.s  converted,  and 
both  he  and  his  brother  Valerianns  were  beheaded^ 
Cecilia  was.offer^  her  life  upon  canilition  that  she 
would  sacrifice  to  tha  d^iti^  oC  the  Bomtn^  $  bat  eba 
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refoed ;  upon  which  she  was  thrown  into  a  oauUroa 
of  boiling  water,  and  scalded  to  death*  Others  aay^ 
that  she  was  stifled  in  a  dry  bath,  £  «•  an  endoenre 
from  whence  the  air  was  excluded,  having  a  slaw  fire 
underneath  it ;  which  kind  of  death  was  sometlmeo  in- 
flicted by  the  Bomans  npon  women  of  qbidhy  who 
were  criminals.  Upon  the  spot  where  her  house  etood, 
is  a  church,  said  to  have  been  built  by  Pope  Urban  I. 
who  administered  baptism  to  her  hnsband  and  hia 
brother :  it  is  the  chnreh  of  St  Cecilia  at  Tmstevere  | 
within  is  a  most  curious  painting  of  the  saimt,.  as  also 
a  stately  monument  vrith  a  cumbent  statue  of  her  with 
her  face  downwards.  There  is  a  tradition  of  8t  Ce- 
cilia, that  she  excelled  in  music  j  land  that  the  angel 
who  was  thus  enamoured  of  her,  was  drawn  from  tbo 
celestial  regions  by  the  charms  of  her  melody^  this  has 
been  deemed  aotuority  suflicient  to  making  her  tbe< 
patroness  of  music  ana  musicians.  The  legend  of  St 
Ceciira  has  given  frequent  occasion  to  painters  and 
sculptors  to  exercise  their  genius  in  representations  of 
her,  playing  on  the  organ,  and  sometimes  on  the  harpb- 
Raphael  has  painted  her  singing  with  a  regal  in  her> 
hands  j  and  Domenichino  and  Mignard,  singing  andy 
playing  on  the  harp. 

CECBOPS,  the  founder  and  first  king  of  Athens,, 
about  the  time  of  Moses  the  lawgiver  of  tha  H^> 
brews.     He  was  the  first  who  established  civil  govern- 
ment, religious  rites,  and  marriage  among  the  Greeks  | 
and  died  after  a  reign  of  50  years.     See  Attica, 
N°4. 

CEDAR.  See  JuNiPERtrs  and  PiHoa,  Botavt 
Jif  dbr. 

The  species  of  cedar  famous  for  its  duration,  is  that' 
popularly  called  the  cedar  of  Lebanon  {Pinus  cedrue)^ 
by  the  ancients  cedrue  magna^  or  the  great  cedar  \  -also' 
cedrelaief  M>#i^eni.    See  PiNUS,  Botany  Ittd^jr. 

CEDRENUS,  GsoRGE,  a  Gixcian  monk,  lived  in 
the  xith  age,  and  vnrote,  *'  Annals,  or  an  abridged 
History,  from  the  beginning  of  the  World  to  the 
Beign  of  Isaac  Comnenus,  emperor  of  Cmiitantinapk, 
who  succeeded  Michael  IV.  in  1057.'*  This  work  ia 
no  more  than  an  extract  from  several  historians.  Then 
is  an  edition  of  it,  printed  at  Paris  in  1 647,  with  the 
Latin  version  of  Xylander,  and  the  notes  of  Father 
Goar,  a  Dominican. 

CEDRUS,  the  Cedar  tree,  Mahogakt,  &c.  See 
JuKiPERUS,  PiKus,  and  Swietekia,  Botany  Index, 

CEILING,  in  Architecture^  the  top  or  roof  of  a 
lower  room  ^  or  a  covering  of  plaster  over  laths  nailed 
on  the  bottom  of  the  joists  that  bear  the  floor  of  the 
upper  room  ;  or  where  there  is  no  upper  room,  on  joists 
for  the  purpose  \  hence  called  ceiling  joiate*  The  word 
ceiling  answers  pretty  accurately,  to  the  Latin  lacunar^ 
«<  every  thing  over  head.^*  , 

Plastered  ceilings  are  much  used  in  Britain,  more 
than>  any  other  colmtry :  nor  are  they  withoat  their 
advantages,  as  they  make  the  room  lightsome  $  are 
good  in  case  of  fire  \  stop  the  passage  of  the  dust  ^ 
lessen  the  noise  over  head  >  and,  in  suminer,  jnake  tbe 
air  cooler. 

Ceiukg,  in  sea  language,  denotes  tbe  inside  planks 
of  a  ship. 

CEIMELIA,  from  m^fmh  ''to  be  Hid  up,''  ak4m- 
tiqoity,  denotes  choice  or  procioos  pieces  of  furni- 
tnre  or  ornaments,  neserv^d  or  Jaid  «p  for  estraordi- 
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CcimelU  tnrjr  ooeisioot  And  mei )  in  which  seme,  saond  gAr- 
OMiitf,  ▼eneb,  aod  the  like,  »re  reputed  of  the  etU 
melm  of  a  choioh.  Medalu,  aDtiqoe  •tones,  figores, 
nMBiiscripCi,  records,  &€•  are  the  ceimelia  of  men  of 
letters. 

CEOdELIARCHIUM,  the  repository  or  place 
where  ceinnelia  are  preserTed. 

CEIBIELIOPHYLAX,  (from  MUf^Xiw  and  f a^Mr. 
«w,  /  keep\  the  keeper  or  curator  of  a  collection  of  cei- 
OBelia^  soasetioMa  also  denominated  CfflfiwlMirvAi.  The 
ceimeliareha,  or  eeimeliophyiaz,  was  an  officer  in  the 
ancient  chnichea  or  monasteries,  answering  to  what 
was  otherwise  denominated  charUphylax  and  emtM 
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CEL  AN^E,  in  Ancient  Geography^  the  capital  of 
Phrrgia  fiiagna,  situated  on  a  cognominal  mountain, 
at  the  common  sources  of  the  Maeander  and  BCarsjas. 
The  king  of  Persia  bad  a  strong  palace  beneath  the  ci- 
tadel, by  the  sprinss  of  the  Marsyas,  which  rose  in  the 
market>place,  not  less  in  size  than  the  Maeander,  and 
lowed  through  the  city.  Cyrus  the  Younger  had  also 
a  palace  there,  but  by  the  springs  of  the  Mseander, 
which  river  passed  likewise  through  the  city.  He  had, 
moreover,  an  extensive  paradise  or  park,  full  of  wild 
beasts,  which  he  hunted  on  horseback  for  exercise  or 
aoMMeoMnt }  and  watered  b j  the  Mseander,  which  ran 
through  the  middle.  Xerxes  was  said  to  have  built 
these  palaces  and  the  citadel  after  his  return  from*  his 
expedition  into  Grreece. 

Antiochos  Soter  remoyed  the  inhabitants  of  Celsnas 
into  a  cihr  which  he  named,  from  his  mother,  Apamea ; 
and  which  became  afterwards  a  mart  inferior  only  to 
Ephesns.    See  Apamea. 

CELANDINE.  See  Chelidokiuu,  Botant 
Index. 

CELANO,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  in  Faorther  Abruzzob    It  is  seated  a  mile  firom 
the  lake  Colano,  anciently  called  I\iciNUS.    £•  Long 
13.  30.  N.  Lat.  41.  56. 

CELASENT,  anmng  logicians,  a  mode  of  syllogism,, 
wherein  the  major  and  conclusion  are  universal  nega- 
tive propositions,  and  the  minor  an  universal  affirma- 
tive. 

£.  gr*  cE  None  whose  understanding  is  limited  can  be 

oroniscient. 
lA  Every  man^  understanding  is  limited. 
rEni  Therefore  no  man  is  omniscient. 

CELA8TRUS.    See  Botakt  Index. 

In  Senegal  the  negroes  use  the  powder  of  the  root 
of  this  plant  as  a  specific  against  gmiorrboeas,  which  it 
is  said  to  cure  in  eight  or  sometimes  in  threo  days.  An 
iafbsiott  of  the  baik  of  a  species  of  staff  tree,  which 
grows  in  the  isle  of  France,  is  said  to  possess  the  same 
virtues. 

CELEBES,  an  island  in  the  Indian  sea,  situated 
under  the  eqaator,  and  called  bv  some  Mocaeenr.  It 
extends  ^  north,  and  6°  sooth  latitude,  and  between 
119*  and  1 15*  east  longitode.  It  is  of  a  very  irvegnhir 
figure,  consisting  of  three  long  peninsulas.  The  air  is 
hot  and  moist,  aiid  svbject  to  great  rains  doritig  the 
BOith-west  winds,  which  blow  from  November  to  March, 
at  vrhich  time  .the  country  it  overflowed,  and  for  this 
reason  they  bnlld  their  tionses  on  piles  of  wood  ten  feet 
hi/^.    The  mast  healdifai  time  is  during  the  aorthem 
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moaaooBS,  which  seldom  fail  Mowing  regulariy  in  one  part"  Cdebet, 
of  the  year.  The  chief  Tefletablea  are  rice  and  cocoas ;  Cdere*. 
but  they  have  ebony,  Sanders,  &c.  Their  fruits  and 
flowers  are  much  tltoaanM  as  in  the  neighbouring  parts 
of  the  Indies.  They  have  P^PPJ^t  togv,  betel,  arrca, 
the  finest  cottout  and  opium.  The  nativea  have  bright 
olive  complexions,  and  the  women  have  shining  Uaek 
hair.  Thcnr  are  thought  to  be  very  handsome  bj  the 
Dutch  and  Chinese,  who  often  purchase  them  for 
bed-fellows.  The  men  are  industrions,  robust,  and 
make  excellent  soldiers.  Their  arms  are  aabres,  and 
trunks,  from  whence  they  blow  poisoned  darts,  which 
are  pointed  with  the  tooth  of  a  aea-fish.  Some  like- 
wise use  poisoned  daggers.  They  were  the  last  of  the 
Indian  nations  that  were  enslaved  by  the  Dutch,  which 
could  not  be  effected  till  after  a  long  war.  They  teach 
their  children  to  read  and  write,  and  their  characters 
have  some  resemblance  of  the  Arabic-  Their  religion 
being  BCabometan,  the  men  indulge  themselves  in  many 
wives  and  concubines.  The  employment  of  the  wo« 
men  b  spinning,  cookery,  and  making  their  own  and 
their  husbands  clothes.  The  men  wear  jewels  in  their 
ears,  and  the  women  gold  chains  about  their  neck«. 
The  inhabitants  in  general  go  half-naked,  without  any 
thing  on  their  head,  legs,  or  feet,  and  some  have  no« 
thing  but  a  cloth  about  their  middle.  The  streets  of 
the  town  Macastar  are  spacious,  and  planted  with  trees 
on  every  side.  It  stands  by  the  side  of  the  only  large 
river  they  have  in  the  iskmd.  The  Dutch  have  a  fort 
here,  mounted  with  40  guns,  and  garrisoned  with  709 
men  \  having  gradnallypossessed  themselves  of  a  great 
part  of  the  country.  They  were,  however,  dispossess- 
ed by  the  British  during  the  late  wars,  but  received 
back  the  colony  at  the  peace  in  18x4.  It  is  said  that 
the  population  has  diminished  since  the  Dutch  con- 
quest. 

The  religion  of  these  islands  vras  formerly  idolatry. 
Thev  worshipped  the  sun  and  moon.  They  sacrificed 
to  them  in  the  puldie  squares,  having  no  materials 
which  they  thought  valuable  enough  to  be  employed 
in  raising  temples.  Aboot  two  centuries  ago,  some 
Christiana  and  Mahometaaa  having  brought  their  opi- 
Biona  to  Celebes,  the  principal  king  of  the  country  took 
a  dislike  to  the  national  worship.  Having  convened 
a  general  assembly,  bo  ascended  an  eminence,  wheUf 
spreading  out  his  hands  towards  heaven,  ho  told  the 
Deity,  that  he  would  acknowledge  for  truth  that  doc- 
trine whose  ministers  should  first  arrive  in  his  domi* 
nions,  and,  as  the  winds  and  waves  were  at  hb  com- 
mand, the  Almightv  would  have  himself  to  blame  if 
he  embraced  a  falsehood.  The  assembly  broke  up,  de- 
termined to  wait  the  orders  of  heaven,  and  to  obey  the 
first  missioBaries  that  slionld  arrive.  The  Mahometans 
were  the  most  active,  and  their  religion  accordingly 
pie  vailed.    See  Celebko,  SuFTLEMXirr. 

CELEBES,  in  Boown  antiquity,  a  regiment  «f 
body«guards  beiaaging  to  the  Boman  kings,  established 
by  RoaMilus,  and  compessd  of  300  young  men,  chosen 
out  of  the  most  iUnstrions  Beawi  fiunilies,  and  appro- 
ved b^  the  auffra|gea  of  the  curise  ef  the  people,  each 
of  which  fuinished  ten»  The  name  conies  from  ceUr^ 
^  quick,  ready  f*  and  was  given  them  because  of  their 
promptnem  to  obey  the  king. 

The  celeres  always  attended  near  the  ksng^s  person, 
te  guard  hia^  ta  be  aead^ta  eany  Us  ecdm,  and  to 
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Crlcrei,    ^xeeute  tbem.     Id  war  ihej  mmde  Uie  ▼an-goard  in 
Ccleri.     the  engagemeat,  which  they  always  began  first }  in  re- 
treats the  J  made  the  rear-gnard. 

Though  the  celeres  were  a  body  of  horse,  yet  they 
usually  dismounted,  and  fought  on  foot^  their  com- 
mander was  called  tribune,  or  prefect  of  the  celeres. 
They  were  divided  into  three  troops  of  100  each* 
commanded  by  a  captain  called  centario :  their  tribune 
was  the  second  person  in  the  kingdom. 

Plutarch  says,  Numa  broke  the  celeres.  If  this  be 
true,  they  were  soon  re-established  \  for  we  find  tbem 
under  most  of  the  succeeding  kings  :  witness  the  great 
Brutus,  who  expelled  the  Tarqnins,  and  who  was  the 
tribune  of  the  celeres. 

CELERI,  in  Botany^  the  English  name  of  m  variety 
of  the  AriuM  Graveolens. 

The  seed  of  celeri  should  be  sown  at  two  or  three 
different  times,  the  better  to  continue  it  for  use  through 
the  whole  season  without  running  up  to  seed.  The 
first  sowing  should  be  in  the  beginning  of  March,  upon 
a  gentle  hot-bed  ^  the  second  may  be  at  the  end  of 
the  same  month,  which  ought  to  be  in  an  open  spot 
of  light  earth,  where  it  may  have  the  benefit  of  the 
sun  )  the  third  time  of  sowing  should  be  in  the  latter 
end  of  April,  or  beginning  of  May,  on  a  moi«t  soil } 
and  if  exposed  to  the  morning  son  only,  it  will  be  so 
mnch  the  better,  but  it  should  not  be  under  the  drip 
of  trees.  The  middle  of  May,  some  of  the  plants  of 
the  first  sowing  will  be  fit  to  transplant  for  blanch- 
ing. 

The  manner  of  transplanting  it  is  as  follows :  after 
having  cleared  the  ground  of  weeds,  yon  must  dig  a 
trench  by  a  line  about  10  inches  wide,  and  8  or  9 
inches  deep,  loosening  the  earth  in  the  bottom,  and 
laying  it  levels  and  the  earth  that  comes  out  of  the 
trench  should  be  equally  laid  on  each  side  the  trench, 
to  be  ready  to  draw  in  again  to  earth  the  celeri  as  it 
advances  in  height.  These  trenches  should  be  made 
at  three  feet  distance  from  each  other}  then  plant  your 
plants  in  the  middle  of  the  trench,  at  about  four  or 
five  inohes  distance,  in  one  straight  row,  having  be- 
fore trimmed  the  plants,  and  cut  off  the  tops  of  the 
long  leaves :  and  as  they  are  planted,  yon  must  observe 
to  close  the  earth  well  to  their  roots  with  your  feet, 
and  to  water  them  plentifully  until  they  have  taken 
new  root.  As  these  plants  advance  in  height,  you 
must  observe  to  draw  the  earth  on  each  side  close  to 
them,  being  careful  not  to  bury  their  hearts,  nor  ever 
to  do  it  bnt  in  dry  weather )  otherwise  the  plants  will 
rot.  When  your  plants  have  advanced  a  considerable 
hetglit  above  the  trenches,  and  all  the  earth,  which 
wa-s  laid  on  the  sides  thereof,  bath  been  employed  in 
earthing  them  up,  you  must  then  make  use  of  a  spade 
to  dig  up  the  earth  between  the  trenches,  which  must 
also  be  made  ase  of  for  the  same  pnrpose,  continuing 
from  time  to  time  to  earth  it  up  until  it  is  fit  for  nse. 
The  last  crop  should  be  planted  in  a  drier  soil,  to  pre« 
vent  its  being  rotted  with  too  much  wet  in  the  winter. 
Yon  will  do  well  to  coyer  your  ridges  of  celeri  with 
some  pease-banlm,  or  some  such  light  covering,  when 
the  frost  is  very  bard,  which  will  admit  the  air  to  the 
plantB ;  for  if  they  are  covered  too  close  they  will  be 
very  subject  to  rot :  by  this  means  you  will  preserve 
your  celeri  till  spring:  buA  you  must  remember  to 
lake  off  the  ooyering  whenoTer  the  weather  will  per-' 


rait,  otherwise  it  will  be  apt  to  cause  the  celeri  to  pipe     Celtri 
and  run  to  seed.     The  celeri,  when  fiill  blanched,  will        1. 
not  continue  good  above  three  weeks  or  a  month  be-  Celcitiaa.^ 
fore  it  will  rot  or  pipe  j  therefore,    in  order  to  con-        ' 
tinoe  it  good,  you  should  have  at  least  six  or  seven  difr 
ferent  seasons  of  planting,   proportioned   to  the  con- 
sumption. 

The  other  sort  of  celeri,  which  is  commonly  called 
ceUriact  is  to  be  managed  in  the  same  manner;  ex- 
cepting that  this  should  be  planted  on  the  level  ground, 
or  in  very  shallow  drills :  for  this  plant  seldom  grows 
above  eight  or  ten  inches  high,  so  requires  but  littlo 
earthing  up  ;  the  great  excellency  of  this  being  in  the 
size  of  the  root,  which  is  often  as  large  as  ordinary 
tomips. 

The  best  method  to  save  the  seed  of  celeri,  is  to 
make  choice  of  some  long  good  roots  of  the  upright 
celeri,  which  have  not  been  too  much  blanched,  and 
plant  them  out,  at  about  a  foot  asunder,  in  a  moist 
soil,  early  in  the  springs  and  when  they  run  up  to 
seed,  keep  them  supported  with  stakes,  .to  prevent 
their  being  broken  down  with  the  wind :  and  in  July, 
when  the  seed  begins  to  be  formed,  if  the  season  should 
prove  very  dry,  it  will  be  proper  to  give  some  water 
to  the  plant,  which  will  greatly  help  its  producing 
good  seeds.  In  August  these  seeds  will  be  ripe,  at 
which  time  it  should  be  cut  up,  in  a  dry  time,  and 
spread  upon  cloths  in  the  sun  to  dry  \  then  beat  out 
the  seeds,  and  preserve  it  in  bags  for  use. 

Celeri^  Wtldy  (^Apium  antarcticum)^  was  found  in 
considerable  quantities  by  Sir  Joseph  Banks  and  Dr 
Solander  on  the  coast  of  Terra  del  Fuego.  It  is  like 
the  garden  celeri  in  the  colour  and  disposition  of  the 
flowers,  but  the  leaves  are  of  a  deeper  green.  The 
taste  is  between  that  of  celeri  and  parsley.  It  is  a  very 
useful  ingredient  in  the  soup  for  seamen,  because  of  its 
antiscorbutic  quality, 

CELERITY,  in  Mechanics^  the  swiftness  of  any 
l>ody  in  motion.     It  is  also  defined  to  be  an  affection 
of  motion,  by  which  any  moveable  body  runs  through 
a  given  space  in  a  given  time. 

CELESTINS,  a  religious  order,  so  called  from  their 
founder  Peter  de  Meuron,  afterwards  raised  to  the 
pontificate  under  the  name  of  Celestin  V.  This  Peter, 
who  was  bom  at  Ifemia,  ia  little  town  in  the  kingdom 
of  Naples,  in  the  year  1215,  of  but  mean  parents,  re- 
tired, while  very  young,  to  a  solitary  mountain,  in 
order  to  dedicate  himself  wholly  to  grayer  and  morti- 
fication. The  fame  of  his  piety  brought  several,  out 
of  curiosity,  to  see  him  ^  some  of  whom  charmed  with 
his  virtuen,  renounced  the  world  to  accompany  him  in 
bis  solitude.  With  these  he  formed  a  kind  of  commu- 
nity in  the  year  1254  :  which  was  approved  by  Pope 
Urban  IV.  in  1264,  and  erected  into  a  distinct  order, 
called  the  hermits  of  St  Damien,  Peter  de  Meuron 
governed  this  order  till  1286,  when  his  love  of  soli- 
tude and  retirement  induced  him  to  quit  the  charge* 
In  July  1294,  the  great  reputation  of  bis  sanctity  rai* 
aed  him,  though  much  against  his  will,  to  the  pontic 
eate.  He  then  took  the  name  of  Celestin  V.  and  hie 
order  that  of  CelesHns  from  him.  By  his  bull  he  ap- 
proved their  constitutions,  and  confirmed  all  their  mo- 
nasteries to  the  number  of  20.  But  be  sat  too  short 
time  in  the  chair  of  St  Peter  to  do  maay  great  things 
for  hii  order  >   for  having  govcxBcd  the  church  five 
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Ccleamt  months  and  a  few  dayS,  an3*£on1»il|ring  tlie  great  bnr- 
I  den  he  bad  taken  upon  bim,  to  wifreb  he  thought  hiro- 
Cclibatc^  self  unequar,  he  solemnly  renounced  the  pontificate  in 
I  consistoW  held  at  Naples. 

After  his  death,  which  happened  in  1296,  his  order 
made  great  progress,  not  onlj  in  Italy  hot  in  France 
likewise  ;  whither  the  then  general  Peter  of  TiToli 
sent  12  religious,  at  the  request  of  King  Philip  the 
Tair,  who  gave  them  two  monasteries  j  one  in  the  fo- 
rest of  Orleans,  and  the  other  in  the  forest  of  Com- 
peigne  at  Mount  Chartres.  This  order  likewise  passed 
into  several  provinces  of  Germany.  They  have  about 
96  convents  in  Italy,  and  21  in  France,  under  the  title 
of  priories. 

The  Celestins  rise  two  hours  after  midnight  to  say 
matins.  They  eat  no  flesh  at  anytime,  except  when 
they  are  sick.  They  fast  every  Wednesday  and  Fri- 
day, from  Easter  to  the  feast  of  the  exaltation  of  the 
holy  cross  }  and,  from  that  feast  to  Easter,  every  day. 
As  to  their  habit,  it  consists  of  a  white  gown,  a  capnchr, 
and  a  black  scapulary.  In  the  choir,  and  when  they 
go  out  of  the  monastery,  'they  wear  a  black  cowl  with 
the  capuche  :  their  shirts  are  of  serge. 

CELETES,  or  Czjaltje,  (from  utXntf  o  race^horse) 
in  antiquity,  denote  single  or  saddle-horses,  by  way  of 
contradistinction  from  those  yoked  or  harnessed  toge- 
ther, called  b^arii^  quadrigarii^  &c.  The  same  de- 
nomination is  also  given  to  the  cavaliers  or  riders  on 
horseback :  and  hence  some  deduce  celeres,  the  name 
of  Romulus's  guard. 

CELEUSMA,  or  Cileuma,  in  antiqoitv,  the  shoot 
or  cry  of  the  seamen,  wherebythey  animated  each  other 
10  their  work  of  rowing.  The  word  is  formed  from 
sfAf «i<9,  to  eaUf  to  give  the  signal, 

Celeusma",  was  also  a  kind  of  song  or  formula,  re- 
bearsed  or  played  by  the  master,  or  others,  to  direct 
the  strokes  and  movements  of  the  mariners,  as  well  as 
to  encourage  them  to  labour.     See  Celeustes. 

CELEUSTES,  in  Ancient  Navigation,  the  boat- 
swain or  officer  appointed  to  give  the  rowers  the  sig- 
nal|  when  they  were  to  pull,  and  when  to  stop.  He  is 
miso  denominated  epopeus,  and  by  the  Komans,  portis' 
cuius;  sometimes  simply  hortator, 

CELIBACY,  the  state  of  unmarried  persons.  Sca- 
liger  derives  the  word  from  the  Greek  jmit*,  **  bed,*^ 
mnd  Xuw0f  UnquOf  **  I  leave  :**  others  say  it  is  formed 
firom  cctli  beatitudo,  q.  d.  the  blessedness  of  heaven. 

The  ancient  Bomans  used  all  means  imaginable  to 
discoarage  celibacy.  Nothing  was  more  usual  than 
for  the  censors  to  impose  a  fine  on  bachelors.  Diony- 
siss  Halicamassensis  mentions  an  ancient  constitution 
whereby  all  persons  of  full  age  were  obliged  to  marry. 
But  the  first  law  of  that  kind,  of  which  we  have  any 
certainty,  is  that  under  Augustus,  called  lex  Julia  de 
maritandis  ordinibus.  It  was  afterwards  denominated 
Papia  Poppeea,  and  more  usually  JuHa  Papia,  in  re- 
gard of  some  new  sanctions  and  amendments  made  to 
it  under  the  consuls  Papius  and  Poppsent.  By  this 
law,  divers  prerogatives  were  given  to  persons  who 
bad  many  children;  penalties  imposed  on  those  who 
lived  a  single  life,  as  that  they  should  be  incapable  of 
receiving  legacies,  and  not  exceeding  a  certain  propor- 
tion. 

CELIBATE,  the  same  with  celibacy;  but  it  is 
chiefly  used  in  speaking  of  the  single  life  of  the  Pb^sh 
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<^lc''gy9  or  the  obligation  they  are   under  to  abstain  Celibatt. 
from  marriage.     In  this  sense  we  say  the  law  of  celi-  ' 
bate.    Monks  and  religions  take  a  vow  of  celibate; 
and  what  is  more,  of  chastity. 

The  church  of  Rome  imposes  an  universal  celibacy 
on  all  its  clergy,  from  the  pope  to  the  lowest  deacon 
and  subdeacon.  The  advocates  for  this  usage  pretend 
that  a  vow  of  perpetual  celibacy  was  required  in  the 
ancient  church  as  a  condition  of  ordination,  even  from 
the  earliest  apostolic  ages.  But  the  contrary  is  evi- 
dent,  from  numerous  examples  of  bishops  and  archbi* 
shops,  who  lived  in  a  state  of  matrimony,  without  any 
prejudice  to  their  ordination  or  their  function.  It  is 
g^enerally  agreed  that  most  of  the  apostles  were  mar- 
ried. Siome  say  all  of  them,  except  8t  Paul  and  St 
John.  Others  say  St  Paul  himself  was  married,  be- 
cause he  writes  to  his  yoke-fellouf,  whom  they  inter- 
pret his  wife.  Be  this  as  it  will,  in  the  next  ages 
after  the  apostles,  we  have  accounts  of  divers  mar- 
ried  bishops,  presbyters,  and  deacons,  without  any  re- 
proof or  mark  of  dishonour  set  on  them ;  «•  g.  VaJens, 
presbyter  of  Philippi,  mentioned  by  Polycarp;  and 
Chaeremon,  f bishop  of  Nilus.  Novatos  was  a  married 
presbyter  of  Carthage,  as  we  learn  from  Cyprian  ;  who 
himself  was  also  a  married  man,  as  Pagi  confesses  ; 
and  so  was  Csecilius  the  presbyter  who  converted  him  ; 
and  Nomidius,  another  presbyter  of  Carthage.  The 
reply  which  the  Romanists  give  to  this  is,  that  all  mar- 
ried persons,  when  they  came  to  be  ordained,  promis- 
ed to  live  separate  from  their  wives  by  consent,  which 
answered  the  vow  of  celibaey  in  other  persons*  But 
this  is  not  only  said  without  proof,  but  against  it.  For 
Novatos  presbyter  of  Carthage  was  certainly  allowed 
to  cohabit  with  his  wife  after  ordination ;  as  appears 
from  the  charge  that  Cyprian  brings  against  him,  that 
he  had  struck  and  abused  his  wife,  and  thereby  caused 
her  to  miscarry.  There  seems  indeed  to  have  been, 
in  some  cases,  a  tendency  towards  the  introductieo  of 
soth  a  law  by  one  or  two  zealots ;  but  the  motion 
was  no  sooner  made  than  it  was  quashed  by  the  au- 
thority of  wiser  men.  Thus  Ensebins  observes,  that 
Ptnytus,  bishop  of  Onossos  in  Crete,  was  for  laying 
the  law  of  celibacy  upon  his  brethren ;  but  Dionystas 
bishop  of  Corinth  wrote  to  him,  that  he  should  consi- 
der the  weakness  of  men,  and  not  impose  that  heavy 
burden  on  them.  In  the  council  of  Nice,  anno  325, 
the  motion  was  renewed  for  a  law  to  oblige  the  clergy 
to  abstain  from  all  cenjogal  society  with  their  wives^ 
whom  they  had  married  before  their  ordination ;  hot 
PaphnntiiiB,  a  famous  Egyptian  bishop,  vmi  one  who 
himself  never  was  married,  vigorsmly  declaimed  against 
it,  upon  which  it  was  vnamnMOsly  rejected.  80  So- 
crates and  Sozomen  tell  the  story ;  to  whioh  «tt  that 
Valesios,  afier  BeNanmn,  has  to  say,  is,  that  he  sus- 
pects the  trttth  of  it.  The  cooncil  in  Tmllo,  held  ia 
692,  made  a  difiereaee  in  dris  w^ect  lietwcen  bi- 
shops and  presbyters;  allowing  presbyters,  deaoeas, 
and  all  the  inferior  orders,  to  cohabit,  with  their  wms 
after  ordination;  and  giving  the  Roman  drarah'n 
smart  rebake  fbr  the  ceutrary  prohibitioo,  hot  at  the 
same  time  hiyiog  an  injonotion  open  bishops  to  live  se- 
paratiS  firom  tbetr  wives,  and  appointing  tho  wives  to 
betake  themselves  to  a  monastic  life,  or  beeene  dea» 
conesses  in  the  ctmroh.  ibid  thos  was  a  total  celibate 
estikUislied  in  tho  Oitek  chureh  as  to  bishops  lot  net 

P  p  a  any 


C    K    L  i:    3op    ] 

CclNite  «Df  otheif.  In  the  Latia  eharoiit  tlieBke  ettaibKsh-  Wrmtt, 
ineDt  was  also  made,  bat  by  tiow  ste^  In  nianjr  fdacaa. 
For,  in  Africa,  even  bishops  themselves  cohabited  vrsdi 
their  wives  at  the  time  of  the  council  of  Trnilo.  Tke 
celibacy  of  the  clergy,  however,  appears  of  an  ancient 
standing,  if  not  of  command  and  necessity,  yet  of 
counsel  and  choice.  Bat  as  it  is  clearly  neither  of  di- 
.  vine  nor  apostolical  instirution,  it  is  at  first  hard  to  con- 
ceive from  what  motive  the  court  of  Rome  persisted  ao 
very  obstinately  to  impose  this  institution  on  the  olef- 
gy.  But  we  are  to  observe  that  this  was  a  leading  step 
to  the  execution  of  the  project  formed  of  making  the 
clergy  independent  of  princes,  and  rendering  them  a 
aeparate  body  to  be  governed  by  their  own  laws.  In 
effect,  while  priests  had  children,  it  was  Tory  difficult 
to  prevent  their  dependence  on  princes,  whose  favours 
have  such  an  influence  on  private  men  ;  bat  having  ao 
family,  they  were  more  at  liberty  to  adbein  to  the 
pope. 

CELIDOGRAPHIA,  the  description  of  the  spots 
which  appear  on  the  surfaces  of  the  sun  and  planets. 
See  Astronomy. 

CFXL,  (CeUa)  in  ancient  writers,  denote  a  place 
or  apartment  usnally  under  ground,  and  vaulted,  in 
which  were  stored  op  some  sort  of  necessaries,  as  wsnt, 
honey,  and  the  like }  and  according  to  which  at  wan 
called  CeUa  Vinaria^,  OlUoria^  Mellaria^  &c«  The 
word  is  formed  from  the  Latin  ctlare^  to  conceal. 

Cella  wae  also  used  for  the  lodge  or  habitation  of 
a  common  prostitute,  as  being  anciently  under  ground, 
hence  also  denominatedyormr. 

Ihtravii  caUdum  veteri  cenione  Ivpanor^ 

Et  celiam  vacuam.        Juv.  Sat.  vi,  ver.  I3i. 

On,  which  place  an  ancient  scholiast  remarks,  that  the 
names  of  the  whores  were  written  on  the  doors  of  their 
several  cella ;  by  which  we  learn  the  meaning  of  »»- 
tcripta  Cilia,  in  Martial^  lib.  xi*  ep.  46. 

Cella  was  also  applied  to  the  bedchambers  of  do- 
aiestics  and  seneanta^  probably  as  being  low  and  nar- 
voWa^^Cicero,  inveighing  against  the  luxury  of  Aoto»- 
ny,  says  the  bed?  in  the  very  cellso  of  his  servants  weie 
apread  with  pompous  purple  coverlets. 

Cella  is  also  applied  to  the  membera  or  apartments 

of  baths.    Of  these  there  were  three  principal,  called 

Jrigidariaf  tmdamai  and.  caldanh :  to  which  may  be 

added  a  fourth,  called  cella  a$ia^  and:  sometimes  «su/o- 

torta* 

Cella  likewise  signified  the  adyla^  or  inmost  and 
most  retired  parts  of  temples,  wherein  the-  images  of 
the  gods  to  whom  the  edifices  were  consecrated  wei» 
firesecved.  In  Ihie  sense  we  meet  with  eella  Jam^  ceU 
40iCancor<du8i 

..  CELI4A  italao  need  for  a  lesser  or  subordinate  sort  of 
menastecy  dependent  on<  a  great  one,  by  which  it  was 
emoted^  nmk  oQUtinuet  etill  to  be  governed*  The  great 
abbeys. tn  E^^lend  had  most  of  them  ceflf  in  flacci 
disltaal  fffMn.thejnetlieii  abbeyv  fto  whitb  the}»  weteno- 
{Oaoatable,  aoA  from;  whiob  tliey  iwceived  their  eupe- 
4MVB.  The-Alieo'  prieries  in-  Mj^aad  were  odUe  to 
abbeys'  •  in  .No9nno4yf  Franer»  ttaly,  Sfint*  Xbn  name 
.cntf  ^u  abM\gmn.le^ricliand  eon«tdefaUe:Jmenaetesies 
aeldependenl ao jid}^  Q^etw  1. 
.  Cei*l^  ijgnifiet  alift(#i  iillleL:apnrUae»i  oc  cbeAbeCf 
ittbae  dbeM  idiMKSA/tKe.inCufVii  4iiiRl^ 
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jiiii^eltlemeat»^/  Seme  derive  the  word 
ieoia  theHffamw.^1  il/  cu^^^^a  pri^ea^  or, place  vhei^ 
any  ihiflg  isehut'«p.'? 

'  Thesaattnaaieis.stjiUielaiDfl^dindAvennMnaslerief. 
The  dormitory  is  frequently  dif ided  into  so  many 
cella  or  lodf^.  The  Cartbusiaas  have  each  a  separate 
house,  which  lerveathem  as^aceU.  The  hall  where- 
in  the  Boman  conehwe  ie  held»  i$  divided  b^.  parti- 
tions into  divers  cells,  ibr  the  several  casduials  U 
locbe  in. 

Cell  is  also  a  name  giTcn  to  the  little  divisions  in 
hoa^combs^  wUeh  are  alwaya  regular  liexagoni.  See 
BxK. 

Cell,  ia  BoioMy^  is  applied  ta  tbe  hoUew  place  be- 
tween the  partitions  in  the  pods,  husks^  and  odier  eccd- 
vessels  of  plants :  aoeerding  as  there  is  one,  two»  three, 
&e.  of  ilMMo  eella,  the  vessel  is  said  to  be  anilocalary 
biloealar,  trilocolar,  ^o. 

Cells,  in  ifaolomy,  little  bans,  or  Madden^  where 
fluids  or  otbeir  matters  are  lodged  s  called  hculi^  ccUti^ 
Ue^  &e.  Tbas  the  cellalm  ad^oaa  are  the  little  ceUs 
where  the  fat  ia  contained  i  cillukB  in  the  eolm,  aae 
spaces  wherein  the  excrements  are  detained  till  void- 
ed, &e, 

CELLAR,  (Cellormm),  in  ancient  witters,  denolie 
tka  saam  with  ceila»  viz.  a  conservatory  of  eatabtee  or 
dcinkablesw 

CeUar  differs  from  vaolt,  as  the  latter  is  eappseed  to 
be  deeper,  the  former  being  frequently  little  below  tbe 
surfiwe  of  tbe  ground.  In  which  sense,  aUarwm  also* 
differed  from  pemit^  as  the  former  waaenly  a  etoteheose 
tut  several  dayS|  the  latter  for  a  long  time*  Thus  it 
i$  tbe  baotioperatee,  a  sort  of  ancient  Cynics,  are  ^aid 
1^  St  Jerome  to  carry  their  cellar  about  with  thenu* 

CtHarium  also  denoted  an  allowance  af  bread,  wine, 
oil,  or  other  provision^  furnished  ont  ^  the  ooHa,  .to 
the  use  of  the  governor  of  the  province  and  his  efficere, 
&c  In  which  sense,  tbe  word  amounta  to  much  the 
same  with  anmma. 

Cellars,  in  modem  bnilding,  are  the  biieet  teems 
in  a  honse,  the  ceilings  of  which  nsuallj  lie  level  with 
the  surface  of  the  ground  on  which  the  boose  is  built } 
or  they  are  situate  under  the  pavement  bdbre  the 
honse,  eapecially  in  streets  and  squares. 

Cellars,,  and  other  places  vanked  under  grcnndi  were 
called  by  the  Greeks  hgpog^ea ;  the  Italians  etil}  call 
them  jMudi  dHH  ca$e* 

CELLARER,  or  Cellerku,  (Grtfmirwror  Citta- 
rim)^  an  officer  in  monasteries,  to  whom  belong  the 
care  and  procotemeat  af  pro(visioas  for  the  eonfent. 
The  denomination  is.  said  to  be  bonowed  from  the  Bor 
man  law,  whene  agUarAu  denotes  an  examiner  of  ae- 
oounts  and  expencas.  Ulpian  defineait  thot.;  **  CeUa-* 
lasius,  id  est#  idee  prsepositnt  ot  rationea  salvee  sint.^^ 

The  eelUtfirunf  wan  one  of  the  four  tM^emttamt  or 
gveat  officers ef  monasteries:  nndex  Jbia..ocdeiSBg  wes 
th^fiittrimm  or  bakehouse,  and.  the  iaicif$utf9  al:  brew 
houses.  In  Ibe  lichet  homes  there  were  pailiifiiilar 
lands  set  apart  for  tbe  maintenanoe  of.  bis  offinot  railed 
in  ancieqt  wdiftings  ad  cAvm  manacioi^um^  .Tbe  c^iJr- 
MTtW.wasa  great  man  ia  the  canirent*'  Hie  whole 
oftee  ilk  tooient  times  b%A  »  nMipeit  ta  that  ^avigUi : 
lie'waa  itn  see  <bis  lord^*seora<igot  fn«)aad -laid  ¥p  -in 
granaries  j  and  his  appointment  consisted  in  a  eerlaia 

tn^artiffti  tberee^ nenaPgr Mti Mlt Ihixteenthpact 
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0^1l«w   of  the^ti^ole^  togtchrr  nitli  »  fomd  gtmn.    The  •£- 
B        fica  of  odkrtr  tktto  only  difiered  in  lUMie  rrom  those 
€elft«f     0f  bailiff  and  minstrel  |  excepting  tlmt  the  cell«rfT  had 
the  reeeift  of  Ins  lord**  ffcMS  ikrooglMNit  the  whole  ex-^ 
teat  of  his  jvrisdiotioa. 

CsLLAKER  waaalse  aa  officer  ia  chaptefti  to  whom 
beloifged  the  care  of  the  temporals,  and  paitiodarly 
the  distributing  of  bread,  wine,  and  money,  to  canons, 
on  aeoeent  of  Cfaeir  attendance  in  the  choir.  In  seme 
placet  he  was  called  cellarer^  in  others  bursert  and  in 
others  tufriet. 

'  CELLARIUS,  Cmin'WHn,  was  bom  in  1658, 
at  Smalcade  in  Franconia,  of  which  town  his  father  was 
ministetv  He  was  foceessirelj  rector  of  the  colleges 
at  Weymar,  Zeits,  and  Mersbonrg :  and  the  king  of 
Phissia  having  fennded  an  nniversitj  at  Halle  in  1^3* 
he  was  prevailed  eo  to  be  professor  of  eloqnence  and 
history  there,  where  he  composed  the  greatest  part  of 
Hff  works.  His  great  applitatioa  to  stody  hastened  the 
infirmitiee  of  old  age )  for  it  is  said,  he  would  spend 
whole  days  and  n^ts  together  at  his  books,  without 
•»^  attention  to  hb  health,  or  eren  the  calls  of  nature. 
His  works  telale  to  grammar,  geography,  histery,  and 
the  oriental  laniniages ;  and  the  number  of  them  is  «• 
flMziag,    He  died  in  1707. 

CELXilNI,  RcNyENUTo,  an  eminent  statuary,  who 
was  bred  a  jeweller  and  goldsmith,  but  seems  to  have 
bad  attecfraondioary  genius  for  the  Bne  arts  in  gene* 
val.  •  He  was  cetemporary  with  liiehad  Angela  and 
Julio  SiMMinoi  and  was  employed  by  popes,  kiogs, 
and  other  prineely  patrons  of  eciencce  and  aits^  so 
-highly  cultivated  in  the  days  of  Leo  X.  and  Charles  V. 
some  of  hie  productions  being  esteemed  most  exqui- 
site. He  Kved  to  a  very  oonsiderabla  old  age;  and 
his  life,  almost  to  the  last,  was  a  continned  scene  of 
adventure,  persecution,  and  misfortune,  truly  wonder- 
fiil.  He  wrote  his  own  history,  which  was  not,  how- 
ever, published  till  the  year  1730,  probably,  00  ao- 
osunt  of  the  excessive  freedom  with  which  he  therein 
treated  many  distinguished  personages  of  Italy  and 
ether  conntriee.  It  was  translated  into  English  by  Dr 
Nugent  in  X77if  to  which  the  reader  is  refenred,  as  it 
will  not  admit  of  an  abridgment  suitable  to  the  design 
of  this  work. 

CELLULAR,  in  a  general  sense,  is  applied  te  any 
thing  consisting  of  single  cells. 

Cellular  Membrane.    See  Anatomy  Iniex^ 

CEL08IA,  CocK's-coMB.    See  BoTAjf T  Indent. 

CELSIA.    See  Botakt  Ittdest. 

CEL9US,  AuKXLius  Corwelius,  a  celebrated 
physician  of  the  first  century,  who  wrote  eight  books 
en  medicine,  in  elegant  Latin.  He  was  thoHippo- 
orat«s  of  the  I^Uins ;  and  Qaintilian  gites  himi  a  high 
evlogium.  The  great  Boerhaave  tells  us,  that  Celsus 
is  eoe  of  the  best  authors  of  antiquity  for  letting  us 
Mto  the  true  meaning  and  opinions  el  Hippocrates; 
sold  that,  without  him,,  the  writinga  of  thia  father  in 
physio  would  be  often  oninttlligiMe,  often,  misunder* 
•tteed  \gf  ws.  He  shows*  us  also  hew  the  ancients  cured 
distempers  by  friction,  bathing,  &€•  His  eight  books 
de  iteiicinm  have  been  several  times  printed.  Tl«e 
£lt«tir  edition,  in  the  yenr  1650^  by  Vender  Linden, 
"^s  the  best,  en  being  entirely  oorreoted  from  bis  menu- 

-     CfiLsv^  en  EpioMvenn  ]^leeopher,  in  the  secottd 
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century.  He  Wrote  n  work  i^aiast  the  Cheiatiaai, 
entitled,  The  True  J}mmirSe  7. Id  which  Oiigen,  at  the 
desire  of  Ambrose  his  friend,  wrote  a  leamtfd  answer. 
To  this  philiMiophi*r  Looian  dedicated  his  Peeudomaniee* 

CELTiE,  or  Cxltxs,  an  ancient  nation,  by  which* 
moat  of  the  countriea  if  Europe  are  thought  to  have 
been  peopled.  Tbe.ceiupiiea  of  the  Universal  Ifislaqy 
are  of  opinion  that  they  were  descended  firem  Gemer 
the  eldest  son  of  Japbet,  the  aoa  of  Noek  Thcjr  lim^ 
that  Gomer  settled  in  the  province  of  Phryg^  in  Asin ; 
Ashkenaz  his  eldest  son,  or  Togarmah  his  yoonchst^or 
both,  in  Armenia (  and  Biphath  the  second' sen  sn.£ap* 
padocia.  When  they  spread  themselvea  HMder,  thi^. 
seem  to  have  moved  regohiHy  in  oolnmns  witlioQt;itt» 
ter&riog  with  at  distocbing  their  neighbours.  The  de- 
scendnnte  ef  Gomer^  ^r  the  Celtm,  ^timk  the  left  hand, 
insensibly  spreading  theme^ves  westward  towards  Fo«- 
land,  HoBgary,  Germany,  France,  and  Spain  \  while 
the  descendants  of  Magog,  Gomer's .  brother,  moving, 
eastward,  peopled  Tartary. 

In  thi*  inrge  European  tract,  the  Celtes  began  to 
appear  a  powerful  nation  under  a  regular  monarchy,, 
or  rather  under  several  considerable  kingdoms.  Men- 
tion is  made  «f  them  indeed  in  so  many  parts  of  £u^ 
rope,  by  ancient  geographeraand  hbtorians,  that  Or- 
teUius  took  CeUka  to  be  a  general  name  far  the  conti- 
nent of  Europe,  and  mnde  a  map  «f  it  bearing  this 
title.  In  those  parts  of  Asie  which  they  poasessed,  as 
well  as  ia  the  difierent  parts  of  Europe,  the  Cdtce 
went  by  varioos  names.  In  Lesser  Asia  they  were 
known  by  the  names  of  Tiiame  and  Sacks  f.  in  the 
northern  parts  of  Europe,  by  those  of  Cymmeriane^. 
Cymbriaru^  &c. ;  and  in  the  southern  part  they  were 
called  Ceke9f  GaulSf  or  Galatiane* 

With  reqMet'to  the  govemmenl  of  the  Celtes  we 
are  entirely  10  the  datk.  All  we^loBow  is,  that  the 
enratea,  ana  aiterwasde  dmids  and  baris,  wens  the  in- 
terpreters of  their  laws^  judged  all 'Canaes  nbetherori^ 
minal  ei  civil)  and  their  sentence  waaoedLoned  eo  sa« 
ered,  that  whoever  refiised  to  ahide  by  it  rwmi  by  then, 
exiclud^  fnmi  assisting  at  their  wami  ritct$-afbr 
which  ML  man  dated  to  converse  with  him :  so  that  this, 
punishment  was  reckoned  tho  most  eavcR  cCall^  even 
eoferer  than  death  itselt 

They  neither  reared,  temples,  nor  stetnes  to  the  Oei-. 
ty,,but  destroyed  them  whersvec  they  could  find  thco»t 
planting  in  their  stead  lai«ge  spacious  groves)  wfakh, 
being  open  on.  the  top  and  sides,  were,  in  their  opi- 
nion, nsere  acceptable  to  the  Divine  Being,  who  is  ab- 
solutely unconfined.  In  this  their  religion  secme  tn 
have  rssembled  that  of  the  FMseea  and  disoiplee  of 
Zoieaster.  The  Celtes  only  dificred  from  tbem'^in 
making  the  oak  instead  of  fire  the  emUem  of  the 
Deity }  in  choosing  that  tree  above  aU.othem  to  plant 
their  groves  with,  and  attributing  aeumtl  superwatoral 
viitoes  both  to  its  wood,  leaves,  fioit,  and  nMetee }, 
all  ef  which  were  made  ose  of  io  their,  sacrifices  a^d 
other  ports  of  their  worship.  Boi  efiter  they;  hod  adop|. 
ed  the  idolatrous  superstition,  of  the  Bomans  aod  other 
nations,  aod  the  apetheeeis  of  thrir  hf roes  and  prio- 
oes,  they  came  to  wonUp  diem  mnoh  in  the  same 
manner  (  m  Jupiter  under 'the  nome  of  Sjbroif,  whidi. 
in  the  Celtic  signifies  thunder)  Mereov^,  whom  seme 
authero  coH  Hem  or  HcvOs^  probably  fromi'  the  (^eltic 
AofMM,  which  signifieoa  doig,  and  might,  be^  the  Aumb$s 

latrans. 


<:;  E  L 


C   302   ] 


c    E    M 


Ctltet,    ibfrffn^  of  the  Egyptians.     Bat  Mars  was  lietd  in  the 
GcUibcria.  greatest  veneration  by  the  warlike,  and  Mercory  by 
~      the  trading,  part  of  the  nation.     The  care  of  religion 
was  immediately  under  the  curates,  since  known  by 
the  name  of  druids  and  bards.     These  were,  as  Csesar 
tells  as,  the  performers  of  sacrifices  and  all  religions 
rites,  and  expounders  of  religion  to  the  people.    They 
also  instructed  youth  in  all  kinds  of  learning,  such  as 
philosophy,   astronomy,   astrology,   &c.     Their  doc- 
trines were  taught  only  by  word  of  mouth,  esteeming 
them  too  sacred  to  be  committed  to  writing.     Other 
more  common  subjects,  such  as  their  hymns  to  their 
gods,  the  exploits  of  princes  and  generals  in  time  of 
war,  and  especially  before  a  battley  were  couched  in 
elegant  verse,  and  recited,  or  rather  sung,  on  all  pro- 
per  occasions  J   though   even   these    were   also   kept 
from  vulgar  eyes,  and  either  committed  to   memory, 
or,  if  to  writing,  the  whole  was  a  secret  to  all   the 
laity.     The  latter  indeed  seems  the  most  probable,  if 
what  Csesar  hints  be  true ;  namely,  that  those  poetic 
records  were  increased  in  his  time  to  such  a  bulk,  that 
it  took  up  a  young  bard  near  20  years  to  learn  them 
by  heart.     Diodorus  tells  ns  farther,  that  these  poets 
used  to  accompany  their  songs  with  instrument&l  music, 
auch  as  those  of  organs,  harps,  and  the  like  ;  and  that 
they  were  held  in  such  veneration,  that  if  in  the  titne 
of  an  engagement  between  two  armies  one  of  these 
bards  appeared,  both  sides  immediately  ceased  fighting. 
The  reason  of  this  was,  that  they  were  universally  be- 


of  the  river  Iberos ;  though  sometimes  the  greatest  part  CclUbfria 
of  Spain  was  called  by  the  name  CeUiberia.  The  people 
were  denominated  Celtiberi^  or  the  Celtse  seated  on 
the  Iberus.  They  were  brave  and  very  warlike ;  their 
cavalry  in  particular  was  excellent.  They  wore  a 
black  and  rough  cloak,  the  shag  of  which  was  like 
goats  hair.  Some  of  them  had  light  bucklers  like  the 
Gauls :  others  hollow  and  roond  ones  like  those  of 
other  nations.  They  all  wore  boots  made  of  hair,  and 
iron  helmets  adorned  with  crests  of  a  purple  colour. 
They  used  swords  which  cut  on  both  sides,  and  po- 
niards of  a  foot  long.  Their  arms  were  of  an  admirable 
temper,  and  are  said  to  have  been  prepared  in  the 
following  manner:  they  buried  plates  of  iron  nnder 
ground,  where  they  let  them  remain  till  the  rust  had 
eaten  the  weakest  part  of  the  metal,  and  the  rest  was 
consequently  hard  and  firm.  Of  this  excellent  iron 
they  made  their  swords,  which  were  so  strong  and 
well  tempered,  that  there  was  neither  buckler  nor 
helmet  that  could  resist  their  edge.  The  Celtiberians 
were  very  cruel  towards  their  enemies  and  malefac- 
tors, but  showed  the  greatest  humanity  to  their  gnests. 
They  not  only  cheerfully  granted  tfaeir  hospitality  to 
strangers  who  travelled  in  their  country,  bvt  were 
desirous  that  they  should  seek  protection  under  their 
roof. 

CELTIS.    See  Botakt  Index. 

CEMENT,  in  a  general  sense,  any  glutinons  sob- 
stance  capable  of  uniting  and  keeping  tfamgs  together 


lieved  to  be  prophets  as  well  as  poets  \  so  that  it  was    .in  close  cohesion.     lii  this  sense  the  word  cement  corn- 


thought  dangerous  as  well  as  injurious  to  disobey  what 
they  supposed  came  from  their  gods.  These  prophe- 
tic philosophers  kept  academies,  which  were  resorted 
>to,  not  oqly  by  a  great  number  of  tfaeir  own  yonth, 
but  also  of  those  from  other  countries,  inscrmucn  that 
Aristotle  says,  their  philosophy  passed  from  thence 
into  Greece,  and  not  from  Greece  thither.  Diodorus 
likewise  quotes  a  passage  from  Hecateus,  which  is 
greatly  in  their  praise  \  viz.  that  the  druids  had  some 
kinds  of  instruments  by  which  they  coutd  draw  distant 
objects  nearer,  and  make  them  appear  larger  and 
plainer ;  and  by  which  they  coold  discover  even  seas, 
mountains,  and  valleys,  in  the  moon.  But  whatever 
might  be  their  learning,  it  is  certain,  that  in  process 
of  time  they  adopted  several  very  barbarous  customs, 
such  as  sacrificing  human  victims  to  their  gods,  as  more 
acceptable  to  them  than  those  of  any  other  animals. 
And  Diodorus  tells  us  of  another  inhuman  custom  they 
used  in  their  divinations,  especially  in  great  matters, 
which  was  done  by  killing  some  of  their  slaves,  or 
some  prisoners  of  war,  if  any  they  had,  with  a  scymitar, 
to  draw  the  augury  from  the  runnittg  of  his  blood  from 
bis  mangled  limbs. 

For  the  history,  &c.  of  the  different  Celtic  nations, 
see  the  article  Gaul,  &c. 

Celtes,  certain  ancient  instrnments,  of  a  wedge* 
like  form,  of  which  several  have  been  discovered  in 
different  parts  of  Great  Britain.  Antiquarians  have 
generally  attributed  them  to  the  Celtce  3  but  not  agree- 
ing as  to  their  use,  distinguished  them  by  the  above 
unmeaning  appellation.  But  Mr  Whitaker  makes  it 
probable  that  they  were  British  battle-axes.  See 
EdTTLR-Axes. 

CELTIBERtA,  in  Ancient  Geography,  a  couhtry^  of 
the  Hither  Spain,  along  the  right  or  south-west  'side 
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prehends  mortar,  solder,  glue,  &c.  but  has  been  ge- 
nerally restrained  to  the  compositions  used  for  holding 
together  broken  classes,  china,  and  earthen  ware.  For 
this  purpose  the  juice  of  garlic  is  recommended  as  ex- 
ceedingly proper,  being  both  very  strong,  and  if  the 
operation  is  performed  with  care  leaving  little  or  no 
mark.  Quicklime  and  the  white  of  an  egg  mixed 
together  and  expeditiously  used,  are  also  very  proper 
for  this  purpose.  Dr  Lewis  recommends  a  mixture 
of  quicklime  and  cheese  in  the  following  manner  \ 
^  Sweet  cheese  shaved  thin,  and  stirred  with  boiling- 
hot  water,  changes  into  a  tenacious  slime  which  does 
not  mingle  with  the  water.  Worked  with  fresh  parti- 
cles of  hot  water,  and  then  mixed  upon  a  hot  stone 
with  a  proper  quantity  of  unslacked  lime,  to  the  con- 
sistence of  a  paste,  it  proves  a  strong  and  durable  ce- 
ment for  wood,  stone,  earthen  ware,  and  glass.  When 
thoroughly  dry,  which  will  be  in  two  or  three  days,  it 
is  not  m  the  least  acted  upon  by  water.  Cheese  barely 
beat  with  quicklime,  as  directed  by  some  of  the  che- 
mists for  luting  cracked  glasses,  is  not  near  so  effica- 
cious.** A  composition  of  the  drying  oil  of  Unseed 
and  white  lead  is  also  used  for  the  same  purposes,  but 
is  greatly  inferior. 

CxMENT',  in  building,  is  used  to  denote  any  kind  of 
mortar  of  a  stronger  kind  than  ordinary.  The  cement 
commonly  used  is  of  two  kinds  \  hot  and  cold.  The 
hot  cement  is  made  of  rosin,  bees-wax,  brick-dust,  and 
chalk  boiled  together.  The  bricks  to  be  cemented 
are  heated,  and  rubbed  one  upon  another,  with  oemeut 
between  them.  The  cold  cement  is  that  above  describ- 
ed for  cementing  cbina,  &o.  which  is  sometimes,  though 
rarely,  eniployea  in  building; 

The  ruins  of  the  ancient  Koman  buildings  are  found 
Co  cohere  so  strongly,  that  most  people  have  imagined 
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Ccmenu  the  ancients  were  aci)oamted  with  some  kind  of  mor^ 
tar»  which,  in  compamon  of  ourSi  might  jastly  be  call- 
ed cement ;  and  that  to  our  want  of  knowledge  of  the 
materials  Uiey  used,  is  owing  the  great  inferiority  of 
modern  buildings  in  their  durability.  In  1770,  one 
M.  Lorioty  a  Frenchman,  pretended  to  have  discover* 
ed  the  secret  of  the  ancient  cement,  which,  according 
to  him,  was  no  more  than  a  mixture  of  powdered  quick- 
Ume  with  lime  which  had  been  long  slacked  and  kept 
cnder  water.  The  slacked  lime  was  first  to  be  made 
up  with  sand,  earth,  brickdnst,  &c«  into  mortar,  after 
the  common  method,  and  then  about  a  third  part  of 
qoicklime  in  powder  was  added  to  the  mixture.  This 
produced  an  almost  instantaneous  petrification,  some- 
thing like  what  is  called  the  setting  of  alabaster,  but  in 
m  much  stronger  degree ;  and  was  possessed  of  many 
wonderful  qualities  needless  here  to  relate,  seeing  it 
has  never  been  known  to  stcceed  with  any  other  per- 
son who  tried  it.  Mr  Anderson,  in  his  essays  on  agri- 
culture, has  discussed  this  subject  at  considerable  length, 
and  seemingly  with  great  judgment.  He  is  the  only 
person  we  know  who  has  given  any  rational  theory  of 
the  uses  of  lime  in  building,  and  why  it  comes  to  b» 
the  proper  basis  of  all  cements.  His  account  is  in  sub- 
stance as  follows : 

Lime  which  has  been  slacked  and  mixed  with  sand 
becomes  hard  and  consistent  when  dry,  by  a  process 
similar  to  that  which  produces  the  natural  Mtaiactiies 
in  caverns.     These  are  always  formed  by  water  drop- 
ping from  the  roof.    By  some  unknown  and  inexpli- 
cable process  of  nature,  this  water  has  dissolved  in  it  a 
small  portion  of  calcareous  matter  in  a  caustic  state. 
As  long  as  the  water  continues  covered  from  the  air, 
it  keeps  the  earth  dissolved  in  it :  it  being  the  natural 
property  of  calcareous  earths,  when  deprived  of  their 
fixed  air,  to  dissolve  in  water.     But  when  the  small 
drop  of  water  comes  to  be  exposed  to  the  air,  the  cal- 
careous matter  contained  in  it  begins  to  attract  the 
fixable  part  of  the  atmosphere.     In  proportion  as  it 
does  so,  it  also  begins  to  separate  from  the  water,  and 
to  reassume  its  native  form  of  limestone  or  marble. 
This  process  Mr  Anderson  calls  a  crystalHsuUion :  and 
when  the  calcareous  matter  is  perfectly  ctystaUissed  in ' 
this  manner,  he  affirms,  that  it  is  to  all  intents  and 
purposes  limestone  or  marble  of  the  same  consistence 
as  before :  and  in  this  manner  (isays  he),  within  the 
memory  of  man,  have  huge  rocks  of  marble  been  form- 
ed near  Matlock  in  Derbyshire.^'    If  lime  in  a  caustic 
state  is  mixed  with  water,  part  of  the  lime  will  be  dls- 
solvedy  and  will  also  begiu  to  crystallize.    The  water 
whieh  parted  with  the  crystallized  lime  will  then  be- 
gin to  act  upon  the  remainder,  which  it  could  not  dis- 
solve before }  and  thus  the  process  will  continue,  either 
till  the  lime  be  all  reduced  to  an  ejffite^  or  (as  he  calls 
IQ  crystalUne  state,  or  something  hinders  the  action  of 
the  water  upon  it.     It  is  this  crystallization  which  is 
observed  by  the  workmen  when  a  heap  of  lime  is  mix- 
ed with  water,  and  left  for  some  time  to  macerate.     A 
bard  crust  is  formed  upon  the  surface,  which  is  igno- 
rantly  called  frostif^^  though  it  takes  place  in  summer 
as  well  as  In  winter.    If  therefore  the  hardness  of  the 
lime,  or  its  becoming  a. cement,  depends  entirely  on 
the  formation  of  its  crystals,  it  is  evident  that  the  per- 
fection of  the  cement  most  depend  on  the  perfection 
of  die  crystals^  and  the  hardness  of  the  matters  which 


are  entangled  among  them*  The  additional  substances  Cement, 
used  in  making  of  mortar,  such  as  sand,  brickdust,  or '-  1 
the  like,  according  to  Mr  Anderson,  serve  only  for  a 
purpose  similar  to  what  is  answered  by  sticks  put  into 
a  vessel  full  of  any  saline  solution,  namely,  to  afford  the 
crystals  an  opportunity  of  fastening  themselves  upon  it. 
If  therefore  the  matter  interposed  between  the  crystals 
of  the  lime  is  of  a  friable,  brittle  nature,  such  as  brick- 
dust  or  chalk,  the  mortar  will  be  of  a  weak  and  imper- 
fect kind  'y  but,  when  the  particles  are  hard,  angular, 
and  very  difficult  to  be  broken,  such  as  those  of  river 
or  pit  sand,  the  mortar  turns  out  exceedingly  good 
and  strong.  Sea  sand  is  found  to  be  an  improper  ma- 
terial for  mortar,  which  Mr  Anderson  ascribes  to  its 
being  less  angular  than  the  other  kinds.  That  the 
crystallization  may  be  the  more  perfect,  he  also  recom* 
mends  a  large  quantity  of  water,  that  the  ingredients 
be  perfectly  mixed  together,  and  that  the  drying  he  aa 
slow  as  possible.  An  attention  to  these  circumstances, 
ho  thinks,  would  make  the  buildings  of  the  modems 
equally  durable,  with  those  of  the  ancients  \  and  from 
what  remains  of  the  ancient  Roman  works,  he  thinks 
a  YtTj  strong  proof  of  his  hypothesis  might  be  adduced. 
The  great  thickness  of  their  walls  necessarily  required 
a  vast  length  of  time  to  dry.  The  middle  of  them 
was  composed  of  pebbles  thrown  in  at  random,  and 
which  have  evidently  had  mortar  so  thin  as  to  be 
poured  in  among  them.  By  this  means  a  great  quantity 
of  the  lime  would  be  dissolved,  and  the  crystallization 
performed  in  the  most  perfect  manner ;  and  the  inde- 
fatigable pains  and  perseverance  for  which  the  Romans 
were  so  remarkable  in  all  their  undertakings,  leave  no 
room  to  doubt  that  they  would  take  care  to  have  the 
ingredients  mixed  together  as  well  as  possible.  The 
consequence  of  all  this  is,  that  the  buildings  formed  ia 
this  manner  are  all  as  firm  as  if  cut  out  of  a  solid  rock  \ 
the  mortar  being  equally  hard,  if  not  more  so,  than  the 
stones  themselves. 

Notwithstanding  the  bad  success  of  those  who  have- 
attempted  to  repeat  M.  Loriot's  experiments,  however, 
Dr  Black  informs  us,  that  a  cement  of  this  kind  is  cer-* 
tainly  practicable.  It  is  done,  he  says,  by  powdering 
the  lim\e  while  hot  from  the  kiln,  and  throwing  it  into 
a  thin  paste  of  sand  and  water  ^  which,  not  slacking 
immediately,  absorbs  the  water  from  the  mortar  by  de- 
grees, and  forms  a  very^  hard  mass.  *'  It  is  plain,  he 
adds,  that  the  strength  of  this  mortar  depends  on  using 
the  limi)  hot  or  fresh  from  the  kiln.^* 

By  mixing  together  gypsum  and  quicklime,  and  then 
adding  water,  we  may  form  a  cement  of  tolerable 
hardness,  and  which  apparently  might  be  nsed  to  ad- 
vantage in  making  troughs  for  holding  water,  or  lining 
small  canals  for  it  to  run  in.  Mr  Wiegley  says,  that 
a  good  mortar  or  cement,  which  will  not  crack,  may 
be  obtained,  by  mixing  three  parts  of  a  thin  magma  o( 
slacked  lime  with  one  of  powdered  gypsum  y  but  adds, 
that  it  is  used  only  in  a  dry  situation.  A  mixture  of 
tarras  with  slacking  lime  acquires  in  time  a  stony  hard* 
ness,  and  may  be  used  for  preventing  water  from  enters  • 
ing.    See  Mortar  and  Stucco, 

Cement,  among  engravers,  jewellers,  &c.  is  the  same 
with  the  hot  cement  used  in  building*  \  and  is  used  for*  See  tfa* 
keeping  the  metals  to  be  engraven  firm  to  the  block,  faregoiBg 
and  also  for  filling  up  what  is  to  be  chisaeled.  artkle. 

CemsNT,  in  Cbanistq/y  is  used  to  signify  all  those 
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Cemeat    powJeit  «oil    pMtet  inth   which    any  hodf  if   tor^ 

I        rounded  m  pots  or  ctuciblM,  mmi  which  mie  cmpahlc 

Coouph.  y^y  ii^  i^^ip  ^f  g^  pf  pi^o^iaeing  chtogct  opmi  thmt 

bodyl  "I^hey  mre  niftde  ci  ywnom  matcrialt }  aad  ftie 
Uied  for  different  purpooet,  m  be  paHkig  gold  froa 
eiiver,  converting  iron  into  eteel,  copper  into  bnso  $  nnd 

5'  cementation  more  considerate  change*  can  be 
ected  upon  bodiea,  than  bj  ^pp^ying  to  them  liquids 
of  any  kind  i  because  the  active  matters  are  then  in  a 
state  of  vaponr,  and  assisted  by  a  very  considerable 
degree  of  beat. 

Cemskt  whkh  quickly  hardem  in  water.  This  is 
described  in  the  posthamous  works  of  Mr  Hooke,  and 
is  recommended  for  gilding  live  craw  fish,  carps,  &c. 
without  injuring  the  fi«h.  The  cement  for  this  por^ 
pose  is  prepared,  l>y  putting  some  Burgundy  pitch 
into  a  new  earthen  pot,  and  warming  the  vessel  till  it 
receives  so  much  of  the  pitch  as  will  stick  round  it, 
then  strewing  some  Bnely-powdered  amber  over  the 
pitch  when  growing  cold,  adding  a  mixture  of  three 
poonds  of  linseed  oil,  and  one  of  the  oil  of  turpentine, 
covering  the  vessel  and  boiling  them  for  an  hour  over 
a  gentle  fire,  and  grinding  the  mixture  as  it  is  wanted 
with  as  much  pumice*stone  in  fine  powder  as  will  reduce 
it  to  the  consistence  of  paint*  The  fish  being  wiped 
dnr,  die  mixture  is  spread  upon  it  \  and  the  gold  leaf 
being  then  laid  on,  the  fish  may  be  immediately  pot 
into  water  again,  without  anv  danger  of  the  gold 
coming  off,  fi>r  the  matter  qoio^ly  grows  hard  in  the 
water* 

Cswnrr  Pott^  are  those  earthen  pots  used  in  the 
•cementation  of  metals* 

CEMENTATION,  the  act  of  coiroding  or  other- 
wise  changing  a  metal  by  means  of  a  Cement* 

CEMETERY  (Kiipsni^iM,  from  XHfuu$,to*^ileip^) ; 
a  place  set  apart  or  consecrated  fiir  tlie  burial  of  the 

Anciently  none  were  buried  in  chnrehes  or  church- 
yards ;  it  was  even  unlawful  to  inter  in  cities,  and  the 
cemeteries  were  without  the  walls.  Among  the  primi* 
tivc  Christians  these  were  held  in  great  veneration* 
It  even  appears  from  Eusebins  and  TertuUian,  that,  in 
the  early  ages,  they  assembled  for  divine  worship  in  the 
cemetenes*  Valerian  seems  to  have  confiscated  the' 
cemeteries  and  other  places  of  divine  worship,  but  they 
were  restored  again  by  Gallienus.  As  the  martyrs 
were  buried  in  these  places,  the  Christians  chose  them 
for  building  churches  on,  when  Constantino  established 
their  religion  5  and  hence  some  derive  the  rule  which 
still  obtains  in  the  church  of  Rome,  never  to  consecrate 
an  altar  without  putting  under  it  the  relicks  of  some 
saint.  The  practice  of  cousecrating  cemeteries  is  of 
some  antiquity.  The  bishop  walked  round  it  in  pro- 
cession, with  the  crosier  or  pastoral  staff  in  bis  hand, 
the  holy  water  pot  being  carried  before,  out  of  which 
the  aspersions  were  made. 

CENCHRUS.    See  Botavt  Index. 

CENEGILL,  in  the  Saxon  antiquities,, an  expiiC* 
tory  mulct,  paid  by  one  who  had  killed  a  man  to  the 
kindred  of  the  deceased.  The  word  is  compounded 
of  the  Saxon  cinne^  u  e.  cognatw^  ^relation,**  and  gitd, 
eoiuiWf  **  payment*** 

CENOBITE.    See  Coehobxte. 
'  CENOTAPH,  in  antiquity,  an  enpty  tomb,  erect* 


ed  by  way  of  honour  to  the  deceased*    It  is  distinguish-  Cenotspii 
•d  from  a  sepulchre,  in  which  a  coffin  was  deposited*        | 
Of  these  there  were  two  sorts;  one  for  those  who    Crator. 
had,  and  another  ibr  those  who  had  not,  been  honoured 
with  fiineral  rites  in  another  place* 

The  sign  whereby  honorary  sepulchres  were  distin- 
guished from  others,  was  commonly  the  wreck  of  a 
ship,  to  denote  the  deosase  of  the  person  in  some  foreign 
country* 

CENSER,  in  antiquity,  a  vase  containing  incense 
to  be  used  in  sacrifices.  Censer  b  chiefly  used  in  speak- 
ing of  the  Jewish  worship*  Among  the  Greeks  and 
Romans  it  is  more  frequently  called  ikuriMnm^  >Anm» 
ntf  and  acerra. 

The  Jewish  censer  was  a  small  sort  of  chafing  dish, 
covered  with  a  dome,  and  suspended  by  a  chain.  Jo- 
sephus  tells  us,  that  Solomon  made  20,000  gold  censers 
for  the  temple  of  Jerusalem,  to  offer  perfumes  in,  and 
50,000  others  to  carry  fire  in. 

CENSIO,  in  antiqnity,  the  act  or  office  of  the  cen- 
oor.    See  Ceksus. 

Censio  included  both  the  rating  or  valuing  a  man*s 
estate,  and  the  imposing  mnlcts  and  penalties* 

Cemsio  hoitaria^  a  punishment  inflicted  on  a  Roman 
soldier  for  some  oSence,  as  laziness  or  luxury,  whereby 
his  hoiUt  or  spear  was  taken  firom  him,  and  consequent- 
ly his  wages  and  hopes  of  preferment  stopped* 

CENSITUS,  a  person  censed,  or  entered  in  the 
censoal  tables*    See  Census. 

In  an  ancient  monument  found  at  Ancyrs,  contain- 
ing the  actions  of  the  emperor  Ootavins,  we  read, 

Qmo  luitro  civium  Somanorum 
Ceneita  sunt  capita  quadragiee 
Centum  mitlia  et  eexaginta  trio. 

Cehsitus  is  also  used  in  the  ciril  law  for  a  servile 
iort  of  tenant,  who  pays  capitation  to  his  lord  for  the 
lands  he  holds  of  him,  and  is  entered  as  such  in  the 
lord's  rent  roll*  In  which  sense,  tlie  word  amounts  to 
the  same  with  capite  eentue^  or  ce^^  centitu$»  See 
Cjpfte  Centi. 

CENSOR,  (firom  eeneere  to  ^  think**  or  •*  jndge**}, 
one  of  the  prime  magistrates  in  ancient  Rome*— Their 
business  was  to  register  the  effects  of  the  Roman  citi- 
xenfi  to  impose  taxes  in  proportion  to  what  each  man 
possessed,  and  to  take  cognizance  or  inspection  of  the 
manners  of  the  citizens*  In  consequence  of  this  last 
part  of  their  office,  they  had  a  power  to  censure  vice 
or  immorality,  by  inflicting  some  public  mark  of  igno- 
miny on  the  offender*  They  had  even  a  power  to 
create  the  princepe  eenaiue^  and  to  expel  from  the  senate 
such  as  they  deemed  unwortbv  of  that  office*  This 
power  they  sometimes  exercised  without  sufficient 
grounds  \  and  therefore  a  law  was  at  length  passed,  that 
no  senator  should  be  degraded  or  disgraced  in  any  man- 
ner until  he  had  been  formally  aecused  and  found 
guilty  by  both  the  censors.  It  was  also  a  part  of  the 
censorian  jurisdiction,  to  fill  op  the  vacancies  in  the 
senate,  upon  any  lemariutble  deficiency  in  their  tium- 
ber)  to  let  out  to  farm  all  the  lands,  revenues,  and 
customs,  of  the  republic }  and  to  contract  with  artifi- 
cers for  the  charge  of  buildii^  and  r^airing  all  the 
poMic  woiks  and  edifices  both  in  Rome  and  the  colo- 
nies of  Italy.    In  all  parts  of  their  office,  however, 

they 
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ibtf  were  tnbject  to  Ike.  jnrtadietioi}  of  the  people  f  and 
All  appeal  alwaya  laj  from  the  aenteiMW.of  .the.ee«tosi 
to  that  of  aa  assembly  of  the  pt ople« 

The  icet  two  erasers  wete  ereateA  in  the  year  of 
Rome  311,  upon  the  senate^  obeefviBg  thai  the  coair 
sab  were  ao  m«ch  taken  up  with- war  as  not  toliave 
lime  to  leek  into  other  matterOi  The  ofiioe  cobtineed 
to  the  time  of  the  emperors^  who  assumed  the  ceosorU 
power,  calling  themselves  morum  prajhcti;  though 
Vespasian  and  his  sen  took. the  title  of  censors.  De- 
nns  attea^ted  to  resteve  the  dignity  to  a  partioalar 
■lagistrate*  After  this  we  hear  so  more  of  it,  till  Coa- 
atanline^s  tiawi  who  made  h'la  brother  oea^or,  and  he 
seems  to  have  been  the  last  that  enjoyed  the  offioe* 

The  offioe  of  censor  was  soiMHisidenaUet  that  for  a 
kmg  time  none  aspired  to  it  till  they  had  passed  all  the 
lesti  so  that  it  was  thought  aspiring  that  Crassus 
should  be  admitted  eenser,  without  haying  been  either 
consul  or  prastor.  At  first  the  oensors  enjoyed  their 
dignity  fer  five  years,  but  in  420  the  dictator  Mamer- 
-cus  made  a  law  restraining  it  to  a  year  and  a  half, 
wbkh  was  afterwarda  obsenred  very  strictly.  At  first 
one  of  the  censors  was  elected  out  of  a  patrioiao,  and 
the  other  ont  of  a  plebeiao  fiunily  j  and  upon  tho  death 
of  eitber,  the  other  was  discharged  fvomliia  offioe^  and 
two  new  ones  elected,  but  not  tiU  the  nei^t  lustiaok  In 
the  year  of  Bome  6aA,  both  censors  wgre  chosen  front 
among  the  plebeians^  and  after  that  time  thr  eSce 
was  snared  between  the  senate  and  people.  After  th^r 
eleetieiv  in  the  Comitia  Ceatuciata,  the  censors  pto- 
oeeded  to  the  capitol,  where  they  tpok  aa  oath  not  to 
manage  either  by  favour  or  disaflSsctton,  but  to  act 
equitably  and  impartially  throughout  the  whole  course 
of  their  administration. 

The  republic  of  Venice  stilt  haf  a  censor  of  the  man- 
ners of  their  peo^e,  whose  office  lasts  six  months*    ^ 

CxjisoHS  tf  BookSf  are  a  bod|r  of  doctors  or  othev* 
established  in  divers  ooontries  to  examine  all  books  hof 
fiire  they  go  to  the  press,  and  to  see  they  contain  no« 
thing  contrary  to  faith  and  geo^  manners. 

At  Paris,  before  the  late  revolution/  the-  faculty  of 
theology  claimed  this  privilege  as  granted  to  them  by 
the  pope  *f  but,  in  1624,  new  commissions  of  four  doc- 
tors were  created,  by  letters  patent,  the  sole  censors  of 
all  books,  and  answerable  i^r  every  thing  contained 
therein. 

In  En^nd,  we  had  fonnerlv  ao  officer  of  this  kind, 
oodec  the.  title  of  licenser  of  too  press :  but,  since  tbo 
Bevolutioo,  our  press  has  beeo  laid  under  00  such  re- 
straint. . 

CENSORINUS,  a  celebrated  writer  in  the  third 
century,  well  known  by  his  treatise  De  die  Nataiu  This 
trea^iee^  which  was  written  about  the  year  238,  Gerard 
Vessius  calls  a  little  book  of  gold  ^  and  declares  it  to 
be  a  roost  learned  work  of  the  highest  use  and  import- 
ance to  cbronolegersy  since  it  conneots  and  determiaesi 
with  gBsatexaolaess,.so«ie  of  the  principal  eras  in  par 
gan  history*  It  was  .printed  at  Cambridge,  with  the 
notes  of  .Lindenhrokios,  in  169$* 

.C£NSURE,  a  judgment  which  condemns  some  book, 
person,  or  action,  or.roone  pirtioularly,  a  reprimand 
from  a  superior*  Ecc^siastical  censures  are  pai«|lti«s, 
by  whiqh,  for  some  remarkahU  misbehaviour.  Christians 
m  dep^ved  of  the  commiviieB  of  the  church^.'  os.  pror 
hibited  to  exercise  the  sacerdotal  office. 
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'  CENSCf&i  ia  Bomen  anli^ty^  a»rfiufheBtnBr4ecla»  Ocarai, 
i^tiear  made  befoee  the  ceiisors,;by  the  eoiwiial  tabjects  ^  ■■  ^  ■■ 
of  tho-ofipiiie,  of  theie  reepectite  aamee  and  places  of 
abode*  This  deelaratioawas  registered  by  the  cen« 
sore  ^  and  eentaioed  an  enumeration,  in  writing,  of  all 
the  estatefl,  leads,  and  inheritanees  they  possessed  ;  their 
quantity,  quality,  place,  wives,  cbildreu,  domestics, 
tenants,  slaves*  In  the  fHPOviaees  the  census  served  not 
only  to.  discover  the  substanoe  of  each  person,  but 
where,  and  in  what  manner  and  proportion,  taxes 
might  be  best  imposed.  The  census  at  Rome  is  com- 
mooly  thought  to  have  been  held  every  five  years } 
bnt  J}t  Middleton  hath  shown,  that  both  census  and 
lustrum  were  held  irregularly  and  uncertainly  at  va- 
rious intervals*  The  census  was  an  eseellent  expedi- 
ent  for  discovering  the  strength  of  the  state }  for  by  it 
tbey  discovered  the  number  of  the  citixeos,  how  many 
were  fit  for  war,  and  bow  many  for  offices  of  other 
kinds  $  how  much  each  was  able  to  pay  of  taxes,  &c. 
It  went  through  all  ranks  of  people,  though  under  dif- 
fennt  names  1  that  of  the  common  people  was  called 
€en$u9i  that  of  the  knights,  cemstta^  rtcenm^  recognitio  ; 
that  of  the  senators,  ieitio^relectia^'^llevice  also  census 
oame  tosjgnify  a  person  who  had  made  such  a  declara- 
tiosky  in  which  sense  it  was  opposed  to  incensus^  a  per- 
ion  iHio  bed  not  given  ia  his  estate  or  name  to  be  re- 
gistered. 

The  eeneusf  aeceiding,  to  Saknasins,  was  peculiar  to 
tbe  city  of  RomOk  That  in  the  provinces  was  pro- 
perly called  professio  and  tne^^m/p%.  But  this  distinc- 
ti^  'is  iiot  efcsy whera  observed  by  the  ancients  them-* 
selves. 

Gknsvs  was  alsofoiind  fer  the  book  or  register  where- 
in tbe  professient  of  the  people  were  entered :  In  which    * 
sense,  the  ioeasus.  was  frequently  cited  and  appealed  to 
as  evidenoe  in  the  courts  of  justice. 

Census  is  also  used  to  denote  a  man's  whole  sub- 
stance or  .estate* 

Cgufsus  SeoQtaruiSf  the  patrimony  of  a  senatpr,  which 
wikO  limited  to  a  certam  value  j  being  at  first  rated  at 
SoQ^OOO  sesterces,  hut  afterwards,  under  Augustus,  en- 
lar^d  to  1, 200^000. 

UMNSffs  £fts4Si0t\  tbe  estate  or  patrimony  of  a  knight, 
rated  at  400,00a  sesterces,  which  was  required  to  qua- 
lify a  person  for  that  order,  and  without  which  no  vir- 
tue or  merit  was  available. 

Census  was  aUo  used  for  a  person  worth  100,000 
sesterces,  or  who  was  entered  as  such  in  the  censual  ta- 
bles, on  bis  own  declaration.  In  which  sense,  census 
amounts  to  the  same  with  ciassKus^  or  a  man  of  the  first 
class  'y  though  Gellins  limits  the  estate  of  those  of  this 
class  to  1 25,000  asses.  By  the  Vooonian  law,  no  cen- 
sus was  allowed  to  give  by  his  will  above  a  fourth  part 
of  what  he  was  worth  to  a  woman. 

CsNSUS  was  also  used  to  denote  a  tax  or  tribute  im- 
posed 00  persons,  and  called  also  capitation.  Bee  Ci- 
PITE  Censi, 

Cmnsus  Dondnicatus^  in  writers  of  tbe  lower  age, 
denotes  a  rent  doe  to  tbe  lord. 

Census  DitpUcMtus^  a  double  rent  or  tax,  paid  by 
vassals  to  their  lord  on  extraordinary  or  urgent  occa- 
sions \  as  expeditions  to  the  Holy  Land,  &c. 

Census  EcciesiiB  Rmrnma^  was  an  annual  contribu- 
tion JTokutacily  paid  to  the  see  of  Boaoe  by  tbe  several 
princes  of  Europe. 

Q  q  CENT 
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CENT  mgnifies  properly  a  hoiMlredy  being  an  a- 
bridgement  of  tbe  word  centum  ;  but  is  often  used  in 
commerce  to  express  the  profit  or  loss  arising  from  tlie 
sale  of  any  commodity :  so  that  when  they  say  there  is 
10  per  cent,  profit,  or  lO  per  cent,  loss,  upon  any  mer* 
chandise  that  has  been  sold,  it  is  to  be  understood  that 
the  seller  has  either  gained  or  lost  lol.  on  every  lool. 
of  the  price  at  which  he  bought  that  merchandise  ; 
vhich  IS  t'^  of  profit,  or  tV  of  loss,  upon  the  total  oif 
the  sale. 

CENTAUR,  in  Astronomy ^  a  part  or  moiety  of  a 
southern  constellation,  in  form  half  man  half  horsey 
usually  joined  with  the  wolf.  The  word  comes  from 
»fH-«iv^«^,  formed  of  utmm^  pungo;  and  t«9^«(,  huU ; 
q.  d.  iu/i'pricker.  Tha  stars  of  this  constellation,  in 
Ftolemy^s  Catalogue,  are  36  ,  in  Tycho*s  4 ;  and  in 
the  Britannic  Catalogue,  with  Sharp's  Appendix,  35. 

CENTAURS,  in  Mythology,  a  kind  of  fabulous 
monsters,  half  men  and  half  borses^^^-The  poets  pre- 
tended that  the  Centaurs  were  the  sons  of  Ixion  and  a 
cloud  ;  the  reason  of  which  fancy  is,  that  they  retired 
to  a  cattle  called  m^iA«,  which  signifies  *'  a  cloud.''~- 
This  fable  is  differently  interpreted :  some  will  have 
the  Centaurs  to  have  been  a  body  of  shepherds  and 
herdsmen,  rich  in  cattle,  who  inhabited  the  mountains 
of  Arcadia,  and  to  whom  is  attributed  the  invention  of 
bucolic  poetry.  PalsBphsetus,  in  bis  book  of  incredibles, 
relates,  that  under  the  reign  of  Ixion,  king  of  Thessaly, 
a  herd  of  bulls  on  Mount  Thessaly  run  mad,  and  rava- 
ged tbe  whole  country,  rendeiing  the  mountains  inkc- 
cessible  ;  that  some  young  men  who  had  found  the  art 
of  taming  and  mounting  horses,  undertook  to  clear  the 
mountains  of  these  animals,  which  they  pursued  on 
horseback,  and  thence  obtained  the  appellation  of  Ceti" 
taurs*  This  success  rendering  them  insolent,  they  in- 
sulted the  LapithsB,  a  people  of  Thessaly  :  and  because 
when  attacked  they  fled  with  great  rapidity,  it  was 
supposed  they  were  half  horses  and  half  men.— *The 
Centaurs  in  reality  were  a  tribe  of  Lapithse,  who  in- 
habited the  city  Felethronium,  adjoining  to  Mount  Pe- 
Hon,  and  first  invented  the  art  of  breaking  horses,  as 
is  intimated  by  Virgil. 

CENTAUREA,  Greater  Centaury.  See  Bo- 
TANY  Indes.  There  are  61  species  belonging  to  this 
genus.  The  root  of  one  of  them,  called  glastifolia^  is 
an  article  in  the  materia  medica.  It  has  a  rough,  some- 
what acrid  taste,  and  abounds  with  a  red  viscid  juice. 
Its  rough  taste  has  gained  it  some  esteem  as  an  astrin- 
gent, its  acrimony  as  an  aperient,  and  its  glutinous 
quality  as  a  vulnerary  \  but  the  present  practice  takes 
very  little  notice  of  it  in  any  intention.  Another  of 
the  species  is  the  cyanus  or  blue  bottle,  which  grows 
'-commonly  among  corn.  The  expressed  jui?e  of  this 
flower  stains  linen  of  a  beautiful  blue  colour,  but  is  not 
permanent.  Mr  Boyle  says,  that  the  juice  of  the  inner 
petals,  with  a  little  alum,  makes  a  beautiful  permanent 
colour,  equal  to  ultramarine. 

Lesser  Centaury.  See  Gektiana,  Botaky  Index. 

CENTELLA.     See  Botany  Index. 

CENTENARIUS,  or  Centenario,  in  the  middle 
age,  an  officer  who  had  the  government  or  command, 
with  the  administration  of  justice,  in  a  village.  The 
centenarii  as  well  as  vicarii  were  under  the  jurisdiction 
and  command  of  tbe  court.  We  find  them  among  tbe 
Franks,  Germans,  Lombards,  Goths,  &c» 
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CXHTEKARIUS  wtfl  also  Qsed  for  an  oScer  who  hail  Cntcaa- 
tho  command  of  100  men^   oMSt  fiM^oeatly  called  % 
Centurion. 

Centenarius,  in  monasteriea,  was-  aa  oflicer  who 
bad  the  command  of  100  monks. 

CENTENINUM  ovum,  among  naturalists^  de- 
notes a  sort  of  hen's  egg  much  smaller  than  ordinary^ 
vulgarly  called  a  cock^s  egg ;  finoas  wUch  it  has  been 
fabulously  held  that  tbe  cocktatrice  or  basilisk  is  pro- 
duced. The  name  is  taken  from  an  opinion,  tbat  these 
are  the  last  eggs  which  hens  lay,  having  laid  100  be^ 
fore  ;  whence  cententnum^  q.  d.  tbe  hundredth  egg<— - 
These  eggs  have  no  yolks,  but  in  other  respects  dif- 
fer not  from  common  ones,  having  tbe  albnmao,  ebo;- 
laz^s,  menibraoee,  &c.  in  common  with  others.  In 
the  place  of  the  yolk  is  found  a  little  body  like  a  ac|>> 
pent  coiled  up,  which  doubtless  gave  rise  to  the  fabla 
of  the  banilisk's  origin  Irom  thence.  Their  origin  is 
with  probability  ascribed  by  Harvey  to  this,  that  the 
yolks  in  the  vitellary  of  the  hen  are  ezbausted  befiiro 
the  albumina. 

CENTER,  or  Centre,  in  a  general  sense,  sigai- 
fies  a  point  equally  distant  from  the  extremities  of  a 
line,  figure,  or  body.  The  word  is  formed  from  tho 
Greek  xnr^,  a  point. 

Centem  of  an  Arch.  Under  the  article  B&ID9K, 
the  diflferent  forms  of  arches  have  been  partieolariy 
considered. 

Under  this  article,  it  comes  very  properly  to  be  as- 
certained in  what  manner  the  arch-stones  are  supported 
till  the  arch  is  completed,  and  the  most  commodioos 
and  least  expensive  manner  in  which  this  can  be  ac* 
complished.  When  tbe  span  is  small,  and  upon  a  li- 
mited scale,  as  cellars,  and  vaults  below  ground,  tho 
foundation  of  tbe  side  walls  is  dog  out,  tbe  earth  round- 
ed oflf  betwixt,  the  arch  thrown  over  upon  it,  and  the 
earth  is  afterwards  dug  out  and  carried  away.  This 
must  have  been  done  on  any  account.  By  this  method 
the  wood  and  workmanship  are  saved.;  bat  it  is  oidy  in 
particular  instances  that  this  can  be  done.  When  tho 
arch  to  be  cast  is  on  land,-  and  at  no  great  height  above 
the  surface  of  the  earth,  a  frame  for  supporting  tbe 
arch-stones  can  be  raised  from  the  earth,  and  bound 
together,  frequently,  with  a  great  profusion  of  wood, 
which  on  account  of  the  small ness  of  the  arch  is  not 
taken  into  account  j  but,  when  the  span  is  great,  or  at 
a  great  height  above  the  surface  of  the  earth,  the  ex- 
pence  of  a  frame  formed  in  the  same  manner  would 
be  enormous,  and  in  many  cases  impracticable;  but 
whether  (he  arch  be  great  or  small,  high  or  low,  a  pro* 
per  economy  ought  to  be  observed ;  and  the  less  tbe 
ex  pence  in  wood  and  workmanship  incurred,  so  much 
the  more  advantage  to  those  concerned,  and  the  pur- 
pose being  obtained,  so  mach  more  credit  is  due  to  the 
engineer. 

It  is  again  to  be  considered,  on  the  other  band,  that 
in  order  to  save  some  expence,  eitber  in  wood  or  work- 
manship, the  frame  or  center,  as  we  shall  call  it,  is 
made  too  slight,  and  so  unconnected  in  its  parts,  that 
the  pressure  of  the  arch-stones  is  greater  than  it  can 
support.  The  whole  work  is  brought  down,  and  tho 
saving  on  the  one  part  produces  a  more  senons  loss  on 
tbe  other ;  so  that  both  the  workmen  and  proprieloTS 
agree,  that  it  is  better  that  tbe  center  be  too  strong 
than  too  weak }  better  have  too  mocb  wood  in  it  than 
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too  little.  To  assist  the  mechanic  in  this  important 
affair,  is  the  design  of  treating  this  article  with  parti- 
cular attention  j  for  which  purpose  we  nhall  be  at  pains 
to  aoqaire  every  assistance  that  can  be  collectedi  from 
the  most  experienced  engineers,  and  from  the  researches 
and  ezpertnents  of  the  most  distinguished  pbilosophers 
who  have  treated  of  such  arts  as  may  enable  us  to  elu- 
cidate the  subject,  and  make  it  worth  the  attention  of 
engineers  and  meehanics  who  raaj  haye  occasion  to  ez* 
ert  their  genius  in  that  line. 

In  the  first  place,  it  will  he  necessary  to  consider 
the  weight  to  be  supported  :  2dly,  The  quantity  of  the 
materials  to  be  used,  that  shall  be  of  strength  sufficient 
to  Bupport  such  a  weight:  3dly,  The  most  effective 
method  to  apply  these  materials,  as  supported  by  the 
Bost  approved  authorities,  or  practised  by  the  ablest 
engineers.  The  weight  to  be  supported  is  the  arcli- 
fltones.  Suppose  an  arch  20  feet  span,  (see  figures  for 
the  arches,  a  new  figure  being  unnecessary).  It  has 
been  shown  under  the  article  Bridge,  that  the  arch 
can  be  raised  to  30  degrees  and  upwards,  without  the 
support  of  the  center;  after  which  it  begins  to  rest 
upon  the  frame  of  which  the  center  is  composed,  if 
the  arch  is  a  semicircle,  or  semiellipse  ;  if  a  segment 
of  a  circle,  it  will  press  sooner  upon  the  center,  and  the 
more  so  the  flatter  the  arch  is.  xst.  Suppose  a  semi- 
circle -J  then  there  is  120  degrees  of  the  arch  to  be  sup- 
ported by  the  center,  the  diameter  supposed  is  20  feet. 
One  hundred  and  twenty  degrees  will  measure 
20.5^393  feet ;  but  as  it  is  advisable  to  give  the  ad- 
vantage to  the  center,  we  call  it  2i  feet  in  an  arch  of 
20  feet  span.  If  the  stone  is  of  a  durable  and  bard 
quality,  perhaps  an  arch-stone  of  12  or  14  inches  might 
be  of  sufficient  strength  j  yet  it  is  not  probable  that 
any  one  would  think  of  less  than  iSlnches  for  the  thick- 
ness of  the  arch  j  for  it  will  not  have  too  heavy  an 
appearance  if  it  should  he  two  feet  thick.  We  shall 
calculate  the  weight  at  18  inches  square  ;  the  thickness 
of  the  stone  is  not  here  to  be  considered,  as  the  weight 
of  the  whole  is  to  be  supported  till  the  k«y«8tone  is 
driven  :  the  specific  gravity  of  good  free  stone  is  2.53  2, 
the  solid  feet  in  an  arch  of  120  degrees  j  the  span  20 
feet  is  21  feet,  nearly  as  above.  The  stone  18  inches 
square  by  21  feet  gives  47.25  solid  feet ;  the  weight 
by  the  above  specific  gravity  is  7477*3076  lb.  avoirdn- 
poise,  about  66.753  ^^^  being  the  weight  that  one 
rib  of  the  center  frame  must  sustain,  without  warping, 
or  by  the  pressure  on  its  haunches  make  it  rise  in  the 
crown  I  neither  must  it  sink  under  the  pressure :  in 
either  case  the  consequences  would  he  fatal,  either  in 
causing  the  arch  to  give  way,  upon  striking  out  the  cen- 
ter, or  in  weakening  it  in  such  a  manner  as  to  shorten 
its  durability ;  being  twisted  in  its  shape,  the  equili- 
brium would  be  destroyed,  and  the  consequence  would 
he  either  to  spring  the  key-stone,  or,  if  that  was  pre* 
vented  by  the  weight  above  it,  the  same  weight  would 
canse  it  to  yield  at  about,  or  a  little  above,  30  degrees 
from  the  spring  of  the  arch.  From  all  which  the  ne- 
cessity of  the  strength  and  firmness,  of  the  center  frame 
is  evident. 

If  the  arch  exceeds  20  feet,  suppose  50,  the  weight 
will  evidently  become  greater,    and    an    additional 
•treogth  necessary  on  that  account }  and  likewise  on . 
account  of  its  greater  extent,  the  frame  that  would  be 
sufficiently  firm  at. 20  fiwt  wonld  be  au^U  at  50.    To 


prevent  any  error  on  this  -account,  another  calcula-  Ceater. 
tion  for  50  feet  will  become  necessary.  In  the  span 
of  50  the  arch  of  120  degrees  measures  52.36  feet; 
suppose  the  arch-stone,  2i  feet  deep  bv  2,  is  five  super- 
ficial feet,  multiplied  by  52.36  is  261.8  solid  feet,  and 
at  the  above  specific  gravity  gives  41 429.7 154748  lb. 
avoirdupoise,  equal  to  369.908  cwt.  Here  the  weight  i^ 
increased  upon  the  center  firame,  in  the  proportion  of 
66.5  to  369.9,  that  is,  more  than  five  times,  besides 
what  allowance  it  will  be  necessary  to  make  for  the  dif- 
ference of  the  stiffness  of  the  center  frame ;  both  which 
will  be  considered  in  their  proper  places. 

Let  us  now  consider  what  will  be  the  increase  of 
weight,  upon  a  span  of  100  feet.  The  rise  of  the 
arch,  before  it  presses  on  the  center  frame  in  a  semi- 
circle, being  in  the  same  proportion,  the  arch  of  1 20 
degrees  in  100  feet  span  messures  104.719  feet;  the 
arch-stone  may  he  supposed  abundantly  strong  of  4 
feet  length,  for  the  depth  of  the  arch,  and  3  feet  broad, 
which  makes  a  superficies  of  12  feet,  and  multiplied  by 
104.719  gives  1256.628  solid  feet,  the  specific  gravity, 
that  is,  the  stone  is  supposed  of  the  same  durability 
gives  198.861.381  lb.  avoirdupois,  equal  to  1775.548 
cwt.  about  five  times  more  weight  than  upon  the  arch 
of  50  feet  span.  If  the  arch  is  130  feet  span,  120  de« 
grees  measures  x 36. 13  556  feet.  Suppose  the  arch- 
stone  5  feet,  as  in  the  arch-stones  of  the  bridge  over 
the  Dee  at  Aberdeen,  at  least  they  are  between  4^ 
and  5  feet.  The  Aberdeen  granite  is  a  very  hard 
stone,  .and  perhaps  exceeds  the  specific  gravity  above. 
The  arch-stone  is  here  supposed  to  be  5  feet  by  3,  equal 
to  15  square  feet,  multiplied  by  '36.13556,  gives 
2042.0334  solid  feet.  According  to  the  above  specific 
gravity,  the  weight  to  be  supported  till  the  key- 
stone is  drove,  is  2885.2838  cwt.  The  weight  of 
the  key-stone  in  the  whole  of  the  above  may  be  de- 
ducted. 

As  center-frames  must  likewise  be  used  for  iron 
bridges,  we  shall  consider  them,  and  take  the  span  236 
feet,  still  supportfng  a  semicircle. 

It  may  be  proper  to  take  the  weight  that  it  would 
be  if  the  arch  were  the  segment  of  a  circle,  the  span  of 
the  arch  236,  the  height  above  the  spring  of  the  arch 
or  the  versed  sine  of  the  arch,  34  feet,  in  which  case 
the  diameter  of  the  circle  would  be  444  feet  nearly ; 
the  arch-stones  in  this  segment  would  press  upon  the 
center-frame,  at  about  18  feet  from  the  spring  of  the 
arch.  Suppose  the  arch-stone  5  feet  by  4,  equal  to 
20  superficial  feet,  the  whole  measure  of  the  arch  is 
444.154  lineal  feet,  the  solid  content  is  4131.84  feet, 
and  weight  318.689  tons;  but  the  weight  of  the  iron 
was  only  260  tons.  It  may  -not  be  improper  here  to 
observe,  that  in  a  stone  bridge  of  that  span,  5  feet  of 
arch-stone  would  be  too  small  to  sustain  the  arch.  It 
may  perhaps  be  admitted,  that  it  would  be  sufficient 
to  support  its  own  weight;  and  if  so,  the  arch  be- 
ing smoothed  above,  a  second  arch  of  a  five  feet  stone 
may  be  thrown  over  above  it.  These  two  together 
may  form  a  stronger  arch  than  a  stone  often  feet  depth 
would  do*  And  thus  a  stone  arch  may  be  extended 
to  any  span,  and  made  of  abundant  strength ;  and  ex- 
perience has  shown  its  durability  to  withstand  the 
weather.  Thus  the  old  London  bridge  has  perform- 
ed its  faithful  ssrvices  to  the  public  for  600  years : 
that  it  was  an  incumbrance  in  passing  up  and  down 
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the  river,  and  clumsy  in  its  constrncttoii,  were  ovftrifc 
to  the  taste  of  the  times.  Perhaps  few  wili  be  found 
that  woald  be  willing  to  insure  an  iron  bridge  against 
the  ruin  occasioned  by  the  weaiher  for  the  same  time, 
or  perhaps  inach  above  one-half  that  time.  But  tliis 
is  not  a  fit  place  to  enter  into  the  fall  discossion  of  this 
subject.  To/eturn  to  the  weight  pressing  upon  a  center- 
frame.  Having  now  taken  a  view  of  the  weight  to  be 
supported,  it  comes  next  to  be  considered  what  strength 
of  wood  is  necessary  to  resist  this  force,  and  the  most 
proper  and  commodious  manner  of  combining  the  parts. 
To  determine  this,  we  must  have  recourse  to  such  ex- 
periments as  have  been  made  for  trying  the  strength  of 
different  species  of  stone  and  wood. 

Experiments  have  been  made  to  ascertain  the  strength 
of  timber,  and  many  of  them  appear  to  have  been  con- 
ducted with  great  care  and  attention.  Some  of  these 
the  reader  will  find  collected  and  detailed  under  the 
^rixcW STREJifGTH  of  Materials,  We  shall  here  state 
the  result  of  some  of  the  curious  experiments  which 
were  instituted  by  the  Connt  de  Bufibn  to  ascertain 
this  point.  According  to  these  experiments,  the  batten 
of  five  inches  square,  whose  length  was  14  feet,  and 
which  supported  a  weight  of  5500,  which  may  be  called 
its  breaking  force,  should  have  double  the  strengtli  of 
a  batten  of  28  feet  long.  But  it  has  a  great  deal 
more.  The  latter  by  the  experiment  is  equal  to  1775 
only;  whereas  the  half  of  5300  is  2650.  But  it  is  to  be 
considered,  that  the  power  of  the  lever  is  in  proportion 
to  its  distance  from  the  fulcrom;  this  power  arising  from 
tJie  weight  of  the  log,  is  the  weight  of  one  foot  of  wood 
acting  as  a  weight  at  a  distance  from  the  fulcrum.  The 
log  increases  in  its  power  to  break  by  its  length ;  1 2 
inches  of  this  fog,  five  inches  square,  weighs  about 
10.41b.  somewhat  more  or  less  ;  and  10.41b.  at  13  feet 
distance,  acts  with  a  force  of  135.2  lb. :  this  we  consider 
the  last  term  ;  and  o,  the  point  of  fracture,  is  the  first 
Urlhyiht  first  and  last  term,  multiplied  by  half  the 
number  of  terms,  are  equal  to  the  sum  of  all  the  terms  \ 
that  is,  135.2x671  amount  878.8 lb.  added  to  1775, 
equal  2653.8 ;  so  near  to  the  half,  that  the  difference 
may  easily  be  accounted  for,  from  the  real  weight  of 
the  wood  on  which  the  experiment  was  made;  and 
our  taking  the  weight  from  tables  of  specific  gravity, 
of  the  supposed  60  lb.  To  take  another  example,  a. 
batten  of  nine  feet  is  double  the  strength  of  oiie  of  the 
same  size  of  18  feet  long.  The  weight  that  breaks  a 
batten  of  nine  feet,  fiw  inches  square,  is  8308  lb.  ;  the 
lialf  is  4154;  but  by  the  experiment,  37001b.  break 
the  batten  at  x8  feet.  N.  B.  The  weight  being  laid, 
upon  the  middle,  pj^  is  the  number  of  terms,  one-half 
is  4.625.  Seventeen  feet  one-half  is  87 ;  10.4  lb.  mul- 
tiplied by  8|,  is  i02X4-6'25>  half  the  number  of 
terms,  is  471.25-1-3700,  is  4171.25^  somewhat  greater, 
but  which  is  so  near,  that  the  smallest  accident  for 
failure,  not  discernible  in  the  wood,  will  occasion  the 
difference.  New,  to  reduce  the  experiment  of  this 
given  size  to  any  other  of  greater .  dimensions ;  suppose 
one  foot ;  similar  solids  of.tbe  same  altitude  are  to  one 
another  as  their  bases  ;  that  is,  25,  the  base  of  the  five 
inch  square,  is  to  144,  the  base  of  the  12  inch  square, 
as  the  Weight  that  would  break  the  batten  of  nine  feet, 
to  the  weight  titat  will  break  another  of  the  same  nine 
feet  length,  and  of  one  foot  square  (5.  6(  El.  |l.),  that 
is,'  as  the  b^se  35  is  to  ..the  weight  8308,.  so  is  144  ta 


478541b. :  equal  2x3.8125  tott,  and  the  praportion  at 
above,  for  greater  or  less  length  of  logs  or  spars.  As  we 
have  no  experiments  made  of  logs  of  1 2  inches  square, 
unless  there  is  something  in  the  tesituce  of  the  fibies, 
in  pieces  of  different  diameters,  we  baVe  every  reasoa 
to  conclude,  the  above  proportion  will  give  the  proper 
strength  of  the  material  used.  It  most,  however,  not 
be  forgot,  that  the  pieces  upon  wbicb  the  experioiente 
were  made,  were  nicely  chosen  for  the  purpose.  It 
will  scarcely  be  practicable  to  find  a  piece  of  1 2  inchca 
square,  and  even  of  nine  feet  length,  equally  well 
adapted  to  bear  a  proportionable  strain ;  and  moch 
more  difficult  to  find  a  piece  of  still  greater  length* 
These  experiments  and  proportions  afford  a  safe  crite- 
rion for  proper  limits  to  be  attended  to  in  practice.  la 
this,  we  do  not  mean  to  apply  such  a  load  npon  the 
beam  as  will  break  it ;  we  intend  the  beam  to  support 
the  load,  withont  giving  way  or  yielding  to  it. 

In  the  same  experiments,  we  are  told  by  the  aotbor* 
that  two-thirds  of  the  weight  broke  the  beam  in  the 
space  of  two  months  ;  that  one-half  the  weight  gave  a 
set  or  bend  which  it  did  aot  recover,  but  shewed  no 
farther  tendency  to  break;  that  one- third  of  the  weight, 
after  long  continuance,  did  not  give  it  a  set ;  but  the 
weight  being  removed,  the  beam  returned  to  the  same 
position  as  before  it  was  loaded.  Betwixt  one-third  and 
the  half  of  load  or  weight  that  would  break  the  beam, 
is  the  strength  we  allot  to  it  for  permanent  use.  Befi>re 
we  proceed  to  pot  the  above  observations  into  full 
practice,  let  us  exanune  whether  the  log  is  necessary 
to  be  square  to  give  it  the  greatest  strength ;  practice, 
in  a  great  measure,  determines  that  it  is  not.  It  is, 
however,  necessary  to  inquire  what  breadth  to  a  given 
depth  is  sufficient  as  a  maxwmm  that  we  ought  not  to 
exceed ;  or  what  is  the  mimmum  that  we  may  use,  so  as 
not  to  lose  the  principal  intended  effect.  Belider  has 
made  a  series  of  experiments  on  the  transverse  strength 
of  bodies,  which  are  detailed  in  his  Science  des  Inge* 
nieurs^  but  the  spars  are  only  of  one  inch,  not  exceed- 
ing two  inches  in  breadth  or  thickness.  Among  these, 
we  select  one  spar  two  inches  breadth,  one  inch  depth, 
and  16  inches  length ;  which  at  the  mednan  of  three 
trials  was  broken,  lying  loose  at  both  ends,  by  805  lb. 
Another  one  inch  board,  two  inches  deep,  and  16  inches 
long,  broke  with  the  force  of  1580  lb. ;  nearly  in  the 
proportion  of  the  square  of  the  depth,  being  only  a 
diminution  of  20  lb.  weight.  In  the  present  case,  the 
quantity  of  matter  is  the  same  in  both. 

It  may  therefore  be  concluded  from  this  experi^ 
ment,  that  a  batten  of  any  depth,  and  one*>half  breadth, 
is  equally  strong  in  that  position  as  if  it  had  been 
square  timber ;  and  that  the  strength  is  according  to 
the  depth,  if  the  breadth  is  only  such  as  that  it  does, 
not  yield  in  that  direction.  And  hence  the  advan« 
tage  in  point  of  economy  ;  for  if  the  piece  is  set  opo» 
its  edge,  suppose  nine  inches  deep  and  one  broad, 
provided  that  by  straining  the  pieee  in  depth,  it  shall 
not  yield  in  the  lateral  direction,  it  will  bear  as  mach 
strain  as  if  nine  inches  square*  The  experiment  may 
be  performed  npon  a  small  scale.  Suppose  five  inches, 
and  one  inch  broad,  the  thin  section  may  be  inclosed 
at  difierent  distances  with  pieces  five  inches  square. 
Suppose  at  the  distances  of  i^  2^-3)  &e.  fig.  i.  Plate- 
CKXXVIII.  and  the  weight  ap^ied  that  broke  tb» 
five  inch  square  of  the  length-  of  14  feet,  viz.  5300  Ib^ 
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All  the  ttcperim^iita  which  have  been  alloded  to  above 
were  made  opoo  acantltng  of  sound  oak.  But  it  has 
already  heen  observed,  that  id  practice^  such  pieces  can- 
not always,  if  at  all|  be  selected.  But  the  practical 
mechaoic,  confining  himself  to  between  one-third  and 
pae-half  of  the  absolute  strength,  according  as  his 
jodgment  directs  him,  respecting  the  soundness  of  the 
piece  he  uses  \  there  can  he  no  doubt,  that,  upon  oc- 
casions, he  will  be  convinced,  that  he  cannot,'  with 
safety,  allow  even  one- third  of  the  absolute  strength, 
bat  roost  take  it  considerably  below  that  proportion. 

As  to  other  species  of  wood,  trials  have  also  been 
made}  and  the  result  from  difierent  experiments  has 
occasioned  some  deviation.  We  are  told  that  Buffon 
makes  fir  about  -^ths  of  the  strength  of  oak.  Parent 
TY^hs,  and  Emerson  \d%  ;  all  of  them  different.  The 
difference  between  Buffibn  and  Parent  is  17 ;  between 
Parent  and  Emerson  is  ^th  ^  and  between  Buffon  and 
Emerson  is  -f  th.  It  is  easv  to  conceive  that  the  differ- 
ent states  of  the  wood,  and  different  circumstances  in 
the  same  species  of  fir  and  oak,  will  make  a  consider- 
able difference }  although  the  same  persons  were  em* 
ployed  on  the  tame  materials,  the  experiments  would 
probably  vary  j  much  more,  may  it  be  allowed  that  at 
different  times  different  states  of  the  wood  must  make 
the  results  different. 

The  experiments  made  by  different  persons  vary  in 
their  amount*  Belidor^s  experiments  agree  one  part 
with  another,  and  so  do  Buffon's,  but  differ  in  their 
results  from  Belidor'st  Belidor's  slips  of  oak  are  only 
of  one  inch  square,  and  Buffon^s  are  from  four  to  eight 
inches  square,  and  from  7  to  28  feet  in  length.  When 
the  one  is  reduced  to  the  standard  of  the  other,  they 
do  not  agree :  the  difference  may  arise  from  various 
canses*  We  know  that  there  is  a  difference  in  the 
strength  of  oak  of  different  growths,  and  from  differ- 
ent soils,  as  well  as  in  other  species  of  wood  ;  there  is 
likewise  a  difference  in  the  degree  of  seasoning  of  the 
wood.  Buffon  gives  the  weight  of  his  wood,  Belidor 
does  not..  If  Buffon's  log  or  batten,  fonr  inches  square, 
weighs  about  60  lb.  that  is,  about  77  lb.  the  solid  foot  j 
whereas  a  solid  foot  of  dry  oak  will  not  weigh  above 
60  lb. ;  but  Buffon  acknowledges  that  his  wood  was  in 
the  sap,  as  vapours  issued  at  both  ends  in  the  bend- 
ing. These  differences  may  make  all  the  odds  in  the 
breaking,  unless  the  proportion  was  established  to  be, 
as  the  sqnares  of  the  diameter  of  the  battens  ^  but  this 
is  not  the  case,  for  in  Buffon's  experiments,  the 
square  of  four,  to  the  square  of  five  of  the  seven  feet 
batten,  the  breaking  force  is  Sjoolb.^  but  the  ex- 
periment gives  it  11525}  that  of  six  inches  square 
16  :  36  ::  531 2.1 1952  }  exp.  18950.  In  the  seven  inch 
square  16  :  49.53x2.16268  ;  exp.  32200.  In  the  eighth 
inch  square  16.64.5312  :  21248}  exp.  4709,  the  dif- 
ference  between  the  four  aud  five  inch  square  is  one<- 
third  part  of  the  experiment  weight }  the  difference  be- 
tween the  four  and  six  is  somewhat  more  than  one-third 
the  experiment  weight ;  and  in  the  seventh,  the  differ- 
eoce  is  a  lUtle  less  than  half  the  experiment  weight } 
between  the  seventh  and  the  eighth  the  difference  is 
greater  Chan  half  the  experiment  weight. 

There  is  likewise*  difference  at  the  different  lengths } 
for  it  does  not  appear?  that  the  different  lengths  bear  a 
jyopofition  to  their  parts  4  a  batten  of  four  incbeasquajw 


of  seven  feet  length,  is  expected  to  be  double  thestrengtb  Center. 
of  one  of  the  same  dituen:»ions  of  14  feet  length}  that 
18,  the  one  of  14  feet  length  is  expected  to  break 
with  one  half  of  the  weight  tliat  breaks  the  seven 
feet  batten }  but  we  find  it  much  less }  but  when  it 
is  considered  that  the  weight  of  the  niaterials  acting 
at  a  greater  distance  from  the  center  of  motion,  this 
must  be  taken  into  the  account,  and  added  to  the 
weight  of  the  breaking  force.  For  example,  the  bat* 
ten  of  five  inches  square  and  12  inches  length^ 
irelghs  13.3681b.  at  the  rate  of  771b.  per  solid  foot» 
This  weight,  acting  upon  the  batten  of  14  feet,  taking 
the  amount  of  the  whole  in  an  arithmetical  ratio,  it 
X3-368x52Ts:70i.5lb.  acting  upon  the  whole,  sudd* 
ed  to  5300,  the  breaking  force  600J.  The  breaking 
force,  at  seven  feet,  is  11525}  one  half  is  5762.2.5, 
one  twenty-fourth  part  greater  than  the  half.  The 
batten  of  six  inches  square,  the  breaking  force  at  14 
feet  is  7475,  the  weight  of  12  inches  of  this  batten  is 
19.251b.  at  77lb.  per  solid  foot}  the  acting  force  of  thia 
weight  at  14  feet  length  is  19.25  X52i,  is  1010.625, 
added  to  7475,  equal  to  8485625.  Now  the  break- 
ing, force  of  seven  feet  length  is  18950 }  one  half  is 
9475,  difference  is  989,  that  is,  nine  and  a  half 
times  less  than  the  half.  In  the  seven  inch  batten  of 
seven  feet  length,  the  breaking  force  is  32,20olb.  and 
of  14  feet  length,  the  breaking  force  is  13.225.  The 
weight  of  12  inches  of  the  seven  inch  square  is  26o2lb« 
acting  upon  the  14  feet  length,  is  1370.5-l-1322.5z: 
146001b.  which  is  one-ninth  less  than  the  half.  A* 
gain,  1 2  inches  of  the  eight  inch  batten  weighs  34.2lh* 
at  77lb.  per  solid  foot,  acting  upon  the  14  feet  length, 
is  17961b.  added  to  19775,  the  force  that  broke  it  at 
14  feet  length  is  215751b.  about  one-tenth  part  less 
than  the  half  of  47,6491b.  which  broke  it  at  seven  feet 
length.  From  the  above  comparison,  it  may  be  al- 
lowed, that  the  difference  of  the  force  that  broke  the 
spar  at  seven  feet,  and  that  which  broke  it  at  14,  le 
far  as  it  differs  from  the  half,  is  accounted  for  npon 
philosophical  principles}  and  when  we  consider  that 
the  spars  or  battens  cannot  be  supposed  to  be  mathe* 
matically  exact  in  their  measure,  and  that  a  difference 
in  point  of  breaking,  may  be  accounted  for  from  that 
cause }  but  further, .  it  may-  be  observed  that  the 
weight  of  the  materials  is  not  equal  in- the.  solid 
foot.  For  example,  the  spar  four  inches  square,  and«s« 
veral  feet  in  length,  weighs  6olb. }  that  is,  at  the  rate 
of  77.141b.  per  solid  or  cubic  foot,  the  eight  feet  spar 
at  the  rate  of  76.51b.  do. }  the  nine  feet  spar  at  tlie  rate 
of  77  R||t }  the  10  feet  spar  at  the  ^ate  of  75.6  }  the 
12  feet  spar  at  the  rate  of  75lb.  per  cubic  foot}  which 
difference  of  weight,  with  the  difference  of  exact  ma» 
tbematical  measure,  may  fully  account  for  all  the  dif* 
ference  that  takes  place  in  the  manner  of  accounting 
for  the  above-mentioned  difference  of  the  weight  of 
breaking  at  7  and  14  feet  }  as  also  the  difference  that 
takes  place  between  8  and  16 }  9  and  18,  &c.  The 
experiments  being  made  upon  green  wood,  cannot  be 
approved  of}  they  ought  to  have  been  made  of  such 
seasoned  wood  as  is  fitted  for  mechanical  purposes,  of 
which  none  of  this  kind  can  be  used }  or  if  experi- 
ments are  made  with  unseasoned  wood,  as  being  of  the 
greatest  strength,  they  ought  likewise  to  have  been  made 
with  dry  wood  seasoned  for  use.     A  cubic  foot  of  dry 
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tthur,  oak  will  not  treigfi  moch  above  6olb.  Those  spars 
upon  which  the  experiments  were  made,  most  have 
been  very  green,  and  very  unfit  Tor  mechanical  purposes, 
which  gives  an  unfair  account  of  the  strength,  when  in 
a  proper  state  for  use.  But  experiments  were  made 
with  wood  of  difiereot  weights,  which  may  be  supposed 
better  seasoned.  For  example,  the  seven  feet  spar  that 
weighs  561b.  that  is,  72lb.  per  cubic  foot  ^  the  nine 
feet  spar  Is  at  yilb.  per  solid  foot,  and  the  10  feet  spar 
at  73*8Ib.  per  solid  foot,  none  of  which  are  seasoned 
wood.     And  yet  it  is  not  mentioned  which  of  these 
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were  used.     This  may  be  adduced  as  a  very  good  rea«    Ceatrsu 
son  why  the  variations  were  so  great. 

We  shall  now  consider  the  force  in  bruising  materials, 
according  as  we  may  be  directed  by  experiments  made 
in  this  way.  And,  ist,  upon  that  of  stone,  which  will 
in  some  measure  lead  to  the  pressure  in  the  same  direc- 
tion upon  other  materials. 

The  experiments  selected  from  M.  Gautfaey,  engt« 
neer,  in  erecting  the  bridge  of  Chalons  snr  Saone  (torn, 
iv.  Rozier  Journal  de  Physique^  November  1774)9  are 
now  to  be  considered. 


Experiments  Selected. 


Length  of 
the  Stone. 


Breadtli. 


Snpeificiei. 


F«rce. 


Upon  each 
iquare  k'ne. 


Pfoportion. 


Difference. 


Hard  Stone 


{ 


Soft  Stone 


8 
8 
8 

9 

9 
18 

18 


IJuei. 

8 
12 
16 

16 

18 
18 

24 


64$ 
964 

128^ 


144.1 

3*4-2z 
43»-3 


lb. 

46 

164 

281 

3J 

53 

183 

J3» 


*7 
35t 

34 
5 

8i 

I2t 


II 

24 
36 

4 
4i 

9 
13 


3 
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In  general,  the  force  is  greater  as  the  surfaces  in- 
crease, but  a  regular  proportion  to  fix  upon  a  theory 
is  not  found  \  but  the  last  line  in  the  table,  the  weight 
that  crushes  the  432.3  surface  must  be  greater  than 
131,  thcr  stone  being  of  the  same  quality  \  if  in  the  pro- 
portion of  84  to  12^,  the  crushing  weight  will  be  272.7 
instead  of  131. 

The  measures  here  taken  are  cubic,  and  the  pressing 
itirce  is  upon  cubic  lines,  the  thickness  one  line  \  where 
the  pressure  is  upon  a  square  foot,  it  is  likewise  to  be 
understood  one  foot  deep,  or  upon  a  cubic  foot  \  the 
atone  used,  he  terms  Givry  etone^  of  which  be  gives  its 
absolute  force  to  be  87091 1,  that  it  will  bear  6635521b. 
In  the  cubic  foot  of  soft  stoue  the  strength  is  ^883  2lb. 
The  propwtional  force  of  the  hard  and  soft  is  2  J  to  i. 

A  cubic  foot  of  a  stone  fixed  in  a  wall,  and  project- 
ing one  foot,  was  broken  by  a  force  of  55728tb.  And 
a  cubic  foot  of  soft,  by  xooSolb.  the  proportion  5f 
to  I. 

A  cubic  foot  of  bard  stone,  supported  upon  two  ful* 
crums  at  i  foot  distance,  was  broken  by  2056321b.  sus* 
pended  from  its  middle ',  and  the  soft  bj  38592,  the 
proportion  about  57  to  i. 

In  fine,  a  cubic  foot  of  the  hard  stone  was  torn  asun- 
der by  45,500lb. ;  and  the  soft  by  15,8501b.  the  propor- 
tion  2^  to  I.     Thus  far  Gauthey's  account. 

It  is  to  be  observed,  that  the  above  table  does  not 
strictly  correspond  with  itself  j  for  the  proportion  up- 
on the  square  line,  or  rv  ^^  ^n  ^^^h,  in  place  of  io|-  is 
upwards  of  ii.  Now,  the  increase  of  force  which 
crashes  96  squaro  lines,  and  128  one  line  thick,  is  7.8 
ox.  nearly  upon  the  square  line,  that  is  a  little  more 
than  Y  of  35 oz.  upon  the  squaro  line;  then,  as  138 
square  lines  is  to  44960Z.  so  is  144  square  lines  to  5058, 
to  which  add  one-fifth,  viz.  lOii^,  this  makes  6069I- 
opon  the  square  inch,  and  this  multiplied  by  144,  the 
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square  inches  in  a  foot,  is  874,022.40Z.  but  Mr  Gautbey 
says,  that  the  square  foot  of  surface  of  one  fiiot  deep,  is 
of  the  strength  of  870,91 1  lb. 

Again  there  are  20,736  square  lines  in  a  square 
inch,  the  force  upon  a  surface  of  64  square  inches  being 
about  1 1.5  upon  each  square  line,  is  238,464  oz.  upon 
the  square  foot.  Upon  the  surface  of  96  lines,  27  oz* 
to  the  square  line,  gives  5591872  to  the  square  foot. 
Upon  the  surfiice  of  128  lines,  35^  to  the  square 
line,  is  878,806  to  the  square  foot,  the  proportion  of 
2384640Z.  to  870,911  is  about  537  nearly,  and  of 
559,872  to  870,911  is  -f  nearly*,  but  by  the  experi- 
ment the  number  870,911  is  lbs.  upon  the  square  foot ; 
the  other  numbers  are  onlyozs.  Tbe  variation  between 
the  first  difference  and  between  tbe  pressing  force  of 
6069J0Z.  upon  the  square  inch,  makes  in  that  propor* 
tion  874,o22oz.  The  increase  of  force  from  one  square 
inch  to  one  square  foot,  must  be  ^  part  of  what  tha 
above  experiment  upon  the  square  foot  produces*  Fur- 
ther experiments  upon  this  therefore  become  necessary. 
In  the  mean  time,  we  have  no  reason  to  doubt  tbe  ex- 
periment upon  the  square  foot,  or  upon  the  smaller  parts; 
intermediate  experiments  only  can  make  them  accord. 
One  example  adduced  is  of  consequence.  A  pillar  in 
the  church  of  All  Saints,  in  Angers,  of  24  feet  height, 
and  I X  inches  square,  supports  a  weight  of  6o,ooolb. 
that  is  3-  being  added  85685.9  upon  the  square  foot, 
which  is  said  not  to  be  7  P^rt  of  the  load  that  would 
crush  it.  From  this  it  is  evident,  that  the  load  it  sup- 
ports exceeds  the  weight  of  an  aroh  of  50  feet  span, 
of  a  semicirenlar  form  ;  the  arch-stones  being  24-  feet 
long,  or  depth  of  the  arch,  and  2  feet  in  breadth.  It 
is  asserted  under  the  article  Bridge,  that  instead  of  an 
ardi  X  o^  the  opening  or  10  feet  thick,  that  a  pier  of  2 
feet  thick  would  be  sufficient,  but  that  it  is  given  twice 
the  length  of  the  arch-stone,  that  is  5  feet  thick  in  place 

of 
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C^imr.  of  10 }  but  from  this  example^  it  is  five  tints  thicker  tbfta 
^  f  necessaryi  and  has  therefore  saperabnndaqt  strengtli^ 
allowing  even  for  the  force  of  a  corrent.  How  super- 
flooas  then  will  these  clumsy  pien  be  reckoned,  whose 
sole  effect  is  a  useless  obstruction  to  the  water  !  But  as 
oar  principal  design  at  present  is  upon  the  strength  of 
woody  in  prosecution  of  this  inquiry,  we  have  paid  par- 
ticular attention' to  the  strength  of  this  material,  in  the 
transverse  direction,  10  so  far  as  it  can  be  supported  by 
experiment.  Before  we  proceed  to  make  particular 
application  to  its  use,  it  will  be  necessary  to  consider 
its  strength  or  power  of  resistance  in  its  breadth  and 
thickness*  In  this  it  may  be  with  safety  averred  that 
soch  force  as  will  bruise  or  crush  its  fibres,  although 
only  of  T^  or  rs  of  an  inch ;  the  same  weight  con«* 
tinned  will  produce  the  same  effect  upon  the  next  stra- 
tom,  till  the  whole  piece  is  bruised,  and  its  cohesive 
power  overcome.  This  is  supported  by  the  experi- 
ments of  celebrated  mechanicians,  as  those  of  Buffon, 
Muschenbroek,  Booguer.  Mnschenbroek,  in  his  £ssai 
de  Physique^  says,  that  a  piece  of  sound  oak  -rc^  of  an 
inch  is  torn  asunder  by  11501b. ;  and  that  a  plank  12 
inches  broad,  and  x  thick,  will  just  bear  i89,i681bs. 
These  give  for  the  cohesion  of  an  inch  1597559  and 
1 5,763  lbs.  Bougoer  in  his  Trait/  de  Navire  says,  that 
it  b  very  well  known  that  a  rod  of  sound  oak,  of  7  inch 
square  can  he  torn  asunder  by  1 000 lb*',  this  gives 
16,000  for  the  square  inch.  Bouguer  speaks,  with 
certainty,  that  j  inch  square  of  sound  oak  can  be  torn 
asnnder  by  1000  lb.  If  we  reduce  the  above  propoi^ 
tion  of  the  experiment,  it  will  appear,  that  the  force 
will  be  much  greater  than  16,000,  to  tear  asunder  a 
piece  of  sound  oak  of  one  inch  square.  It  must  in  the 
mean  time  he  allowed,  that  Buffon's  experiments  be- 
ing  npoa  a  larger  scale,  can  be  followed  with  more  se- 
cority  than  those  upon  a  smaller  scale. 

But,  after  all,  we  have  not  yet  got  sufficient  data  to 
form  a  criterion  for  an  arch  \  nor  can  this  be  expected 
till  we  have  more  precisely  ascertained  the  strength  of 
an  arch  above  a  right  line,  parallel  to  the  horizon. 

In  the  first  place,  as  an  arch  is  in  form*  one  part  of 
it  towards  the  perpendicular,  and  the  other  towards  a 
horizontal  line ;  the  force  that  it  will  sustain,  is  between 
that  force  that  a  body  will  carry  in  the  perpendicular, 
and  that  which  produces  a  fracture  upon  any  material 
in  the  horizontal  direction.  If  the  perpendicular  is 
greater  than  the  horizontal  line,  it  will  have  more  of 
the  strength  of  the  bruising  force,  than  of  the  trans- 
verse fracture  \  and  the  force  may  be  expressed  by  the 
ratio  compounded  of  the  bruising  or  crushing  force, 
and  that  of  the  transverse  fracture  }  or  not  improperly 
expressed,  as  it  has  been  denominated  by  others,  the 
absolute  and  relative  force. 

Unfortunately  we  have  not  yet  a  sufficient  variety 
of  experiments  to  ascertain  the  absolute  force,  as  those 
made  are  only  upon  a  small  scale  \  and  the  number  is 
not  adequate  to  form  a  proportion  of  the  increase  for 
the  force  that  will  crush  a  piece  of  wood  of  «r^,  or,  as 
the  French  philosophers  have  done  most  this  way,  we 
take  their  measure  iV  of  an  inch,  or  one  line,  aod 
from  that  to  an  inch  ;  but  the  force  required  is  found 
to  be  greater  than  that  of  the  square  of  the  diameter, 
as  also  the  fi>rce  to  produce  a  transverse  fracture,  or  to 
give  the  relative  stren^h.    This  increases  in  a  greater 
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ratia  than  that  of  the  s(|iiare  of  the  diameters  \  (win  Center, 
the  above  experiments,  the  weight  that  broke  a  batten 
4  inches  square,  was  to  that  weight  which  broke  an  8« 
inch  square  batten,  each  of  the  length  of  7  feet,  more 
than  double  of  the  square  of  4  to  the  square  of  8  as 
above  \  we  are,  therefore,  much  limited  as  to  an  exact 
procedure. 

At  the  same  time,  by  keeping  the  experiments  in 
view,  and  the  observations  made  upon  them,  we  shall  be 
able  to  give  such  a  ratio^  as  to  the  necessary  strength, 
and  will  furnish  tlie  ingenious  artist  with  a  pretty  snre 
principle  to  act  upon,  and  prevent  his  using  superfluooa 
materials,  either  in  their  application  to  horizontal  right 
lines,  or  inclined  in  the  right-lined  direction,  or  in 
curves. 

If  we  attend  to  the  weight  that  crushes  one  inch  of 
sound  oak,  by  Muschenbroek^s  experiments,  we  find  that 
it  is  17,300  lb.  but,  if  computed  from  the  increase,  being 
as  the  squares  of  the  diameters,  it  is  only  16,000  lb.  but 
it  has  been  found  as  above,  that  the  power  to  break,'  or 
make  a  transverse  fracture  in  the  same  wood,  of  the  same 
length,  of  different  diameters,  if  a  considerable  differ- 
ence in  diameters  is  taken,  the  difference  of  weight 
is  twice  that  produced  by  the  square  of  the  diame- 
ter. This  comparison  makes  the  proportion  between 
the  strength  of  stone,  and  that  of  wood,  to  be  as 
27,300  is  to  6048,  or  I  to  2^  nearly*  Thus  we 
may  with  a  sufficient  degree  of  accaracy  substitute 
the  one  for  the  other  in  point  of  strength,  and  form  a 
proportion  between  the  arch  aad  the  strength  of  a 
horizontal  line.  As  several  experimentalists  agree, 
that  a  square  inch  of  wood  can  be  crushed  or  polled  a^ 
sunder  with  a  weight  of  between  16,000  and  17,3001b. 
and  that  a  piece  of  wood  one  inch  square,  1 8  inches  in 
length,  can  he  broken  by  4061b.  or  at  12  inches  by 
609,  or  at  6  inches  by  1218  ;  attending  to  the  addition 
as  mentioned  above,  which  has  been  proved  by  compa- 
rison of  experiments,  to  be  upon  the  principle  of  the 
lever.  If,  then,  the  geometrical  mean  is  taken  between 
the  elevation  of  the  arch,  as  pressure  or  absolute 
strength,  and  the  length  of  the  horizontal  line,  this 
mean  will  be  the  strength  of  the  arch  above  the  hori- 
zontal line  ;  for  it  is  evident,  that  so  much  as  the  piece 
of  wood  is  elevated  towards  the  perpendicular,  so  much 
the  nearer  it  approaches  to  ita  absolute  strength,  and 
by  so  much  as  the  arch  is  flatter  or  the  piece  of -wood 
less  inclined,  the  nearer  it  is  to  a  straiglit  line,  and  so 
much  the  more  reduced  to  its  relative  strength  \  the 
position  of  the  arch,  therefore,  most  be  in  the  ratio 
compounded  of  these  two.^ 

Having  now  established  the  principles,  let  us  en- 
deavour to  apply  them  to  practice,  in  forming  a  cen- 
ter or  sappq^rting  an  arch,  to  produce  the  intended  cur- 
vature or  mould  for  an  arch  of  any  intended  span,  and 
at  the  same  time  have  strength  to  support  the  same. 
Several  ingenious  artists  have  not  only  formed,  but 
have  written  and  laid  down  principles  for  forming  theie 
moulds,  both  with  regard  to  strength  and  economy  $  at 
the  same  time  we  have  not  found  any  that  haveireated 
the  subject  upon  principles  that  aro  fully  establiihed. 
We  have,  therefore,  been  the  more  particular,  accord- 
ing to  the  principles  laid  down,  ist.  We  have  assigned 
the  weight  lo  be  supported,  as  established  by  uncon* 
trovertod  principles :  And,  2dly,  established  the  strength 
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Gcttter.  of  wood  as  to  its  thickooM  or  diameiery  dial  is  suffi- 
cient to  sostaiB  soch  weight  ^  which  we  have  sapported 
by  the  most  approved  experimeiitSi  compariog  one 
with  the  other  y  and  in  the  third  place,  we  have  consi- 
dered the  effects  when  the  materials  are  applied  in  the 
horizontal  directioo,  or  elevated  in  any  degree  toward 
the  perpendicular.  ^ 

In  a  work  of  this  kind,  it  is  not  only  necessary  to 
lay  before  our  readers  well  grounded  principles,  and  a 
well  supported  theory,  but  along  with  these,  the  dif- 
ferent  opinions,  and  various  modes  used  by  the  most 
distinguished  artists,  who  have  exhibited  their  plans  to 
the  public,  together  with  the  principles  on  which  they 
were  founded,  and  the  success  they  have  met  with,  in 
answering  the  purposes  proposed. 

Among  the  most  distingruished  who  have  treated  this 
subject,  we  may  consider  Pitot,  a.  member  of  the  Aca* 
demy  of  Sciences,  who  wrote  about  the  beginning  of 
the  fast  century.  His  method  undoubtedly  shows  con- 
siderable ingenuity  ^  but,  at  the  same  time,  we  must 
observe  that  he  has  been  rather  too  profuse  in  the  quan- 
tity of  materials  which  he  has  employed. 

To  lay  his  plan  of  operation  before  our  readers, 
we  shall  give  a  figure  showing  the  constructions.  The 
arch  of  the  circle  or  ellipse  being  formed  j  as  little 
or  no  weight  lies  upon  the  center,  till  between  30 
and  35  degrees  of  the  arch,  a  stretcher  is  extended 
at  this  height,  to  the  same  height  on  the  opposite  side ; 
two  struts  support  this  stretcher  from  the  spring  of 
the  arch  ;  upon  the  upper  part  of  the  stretcher^  imme- 
diately above,  or  a  little  within  the  upper  end  of  the 
truss  on  each  side,  two  spars  joining  upon  the  king*post, 
spring  from  about  the  middle  of  the  arch,  the  stretcher 
being  divided  into  four  parts.  Another  strut  springs 
from  the  rise  of  the  arch,  meeting  the  stretcher  at  this 
fourth  part,  from  «ach  side  of  the  arch  ^  these  last  struts 
are  joined  by  a  tie-beam,  which  gives  additional  strength 
to  the  first  stretcher^  upon  these,  on  the  upper  side  of 
the  stretcher,  two  spars  join  the  king-post,  a  little  be- 
low the  other }  these  spars  are  joined  by  bridles  or 
cross  spars,  from  the  circular  arch,  to  the  lower  stmt } 
ribs  of  the  same  formation  being  placed  at  proper  dis- 
tances, according  to  the  width  of  the  bridge,  and  join- 
ed by  bridging  joints,  which  may  be  of  greater  or  lesser 
strength,  according  to  the  span  of  the  arch,  and  of 
consequence  the  weight  it  has  to  support.  Fitot  is  the 
first  writer  who  has  given  os  any  account  of  the  method 
of  forming  frames,  according  to  the  above  general  de- 
scription. If  no  rests  are  left  at  the  spring  of  the  arch, 
as  a  base  for  the  center  to  ^est  upon  ;  let  AB,  fig.  i. 
Plate  CXXXVIII.  be  the  ends  of  two  planks  raised 
from  the  foundation,  upon  which  the  center  may  rest  j 
let  CD  be  the  stretcher,  extended  about  35  or  40  de- 
grees from  the  spring  of  the  arch  ;  or,  as  little  weight 
rests  upon  the  center  till  that  height,  the  stretcher  may 
be  as  high  as  45  degrees  y  let  A£,  AG,  BD,  BG  be 
the  two  struts  on  each  side  \  from  each  extremity  of  the 
center,  let  B£,  A£,  be  fixed  to  the  stretcher  near  C 
And  D,  and  AG,  B  G,  at  7  of  CD  ;  their  stretcher  or 
tie*beam  GG,  equal  to  one-half  of  CD,  the  bridles,  i, 
2ff  3i  &o.  from  A  to  C,  and  from  B  to  D,  are  intend- 
ed to  prevent  the  arch  from  yielding  from  A  to  C, 
and  from  B  to  D.  The  stmts  EF,  £F,  meeting  the 
king-post  K  in  F,  and  the  interior  struts  GH,  GH, 
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meeting  tlie  king-post  in  H,  support  the  bridles  4,  5,    Center. 
6.  on  each  side  of  the  king-post ',  their  use  is  to  stiffen 
the  frame  of  the  center,  which  supports  the  upper  and 
more  weighty  part  of  the  arch. 

The  arch  for  which  Pitot  allots  this  center,  is  of  60 
feet  span ;  and  the  arch  stones  seven  feet  in  length,  the 
weight  of  a  solid  cubic  foot  he  makes  160  lb.  The 
Portland  stone  is  admitted  to  weigh  160  lb. ;  hot  wo 
do  not  find  any  other  freestone  of  soch  weight*  It  is 
however  to  be  considered,  that  the  Paris  foot  is  1x788 
of  our  inches  j  that  is,  a  little  more  than  I2^s  of  our 
measure,  which  will  make  a  difference  of  the  weight 
upon  the  foot }  as  also  their  lb.  is  lighter  than  ours  about 
1.2  oz.  by  which  the  stone  here  mentioned  is  not  bet- 
ter  than  ours.  In  a  matter  of  this  kind,  such  exact- 
ness is  not  necessary.  As  was  proposed,  we  first  con- 
sider the  weight  to  be  supported  by  the  frame  }  and  bete 
it  is  evident  horn  the  figure  that  no  strain  lies  upon  the 
frame  below  C ;  the  arch  is  raised,  or  can  be  raised  to 
this  height,  before  the  frame  is  set  v  therefore  the  per- 
pendicuTsr  C  c  determines  the  limits  of  the  absolute 
pressure  upon  the  frame.  The  triangle  Ce  c  presses 
on  the  frame,  and  the  triangle  C  /g  adds  to  the  la- 
teral pressure ;  the  weight  of  the  arch,  that  actually 
presses  upon  the  frame,  is  contained  between  the  per- 
pendicular lines  C  c,  D  d;  no  more  can  press  upon  the 
center  frame*  The  part  of  the  aroh  below  C  will  rest 
upon  the  abutment  raised  upon  the  pier ;  but  if  it  is 
insisted  that  there  is  a  pressure  upon  the  lower  part  of 
the  center  frame,  what  can  only  possibly  rest,  or  press 
upon  it,  must  be  contained  between  the  parallels  C  c 
and  fg :  although  it  will  be  admitted,  that  the  arch 
can  be  raised  to  the  height  C,  without  the  center 
frame  \  but  to  indulge  such  as  say  it  is  not  advisable 
to  do  it,  we  will  admit  what  lies  between  these  paral- 
lels to  press  upon  the  frame*  Now  to  determine  the 
weight  of  these  parts  of  the  arch,  the  distance  be- 
tween the  perpendiculars  C  r,  D  </  is  53  feet  j  the  arch^ 
stone  is  7  feet,  and  admit  it  to  be  three  feet  broad, 
J3  X  7  X  3  X 160  lb.=i  78,080  lb. 

To  determine  the  area  between  the  two  parallels 
C  c,  /g^  the  line  /  g  perpendicular  to  the  diameter 
AB,  is  I3'r»  the  base  is  9^,  and  C/  perpendicular  to 
it  is  7  feet,  the  area  is  33<^  feet }  C  c  the  base  of  the 
triangle  CjTc  is  7.2,  and/c  is  7  >  the  area  is  25,  the 
diflferenee  is  87.  If  this  difference  had  been  tbe  ex- 
cess of  the  triangle  C  /c  above  the  triangle  C  /g^  it 
would  have  been  a  pressure  upon  the  frame  ^  but  as  it 
is  the  reverse,  the  pressure  is  upon  the  abntroent.  This 
distinction  is  requisite  to  be  taken  notice  of,  that  an 
unnecessary  ex  pence  of  wood  and  workmanship  be  not 
expended  where  it  Is  unnecessary ;  as  well  as  its  being 
unworkman-like,  or  having  an  appearance  of  ignorance 
in  the  engineer* 

Let  us  now  inquire,  what  strength  of  materials  is 
sufficient  to  support  this  weight*  It  has  been  laid 
down  as  a  principle,  that  the  parts  of  wood  in  an 
arch  act  upon  one  another  by  their  absolute  strength ; 
but  are  liable  to  the  transverse  fracture  j  in  proportion  to 
the  length  of  the  piece,  in  a  span  of  60  feet,  the  length 
of  the  piece  may  be  7  feet  without  sensibly  impairing 
its  strength,  in  redocing  it  to  the  round  ;  and  experiment 
gives  tbe  rdative  strength  of  7  feet  to  be  476491b* 
bgr  8  inches  sqnaie*    It  has  been  formerly  illustrated 
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Center.  f>^^  eXfierlnieiits,  that  the  •(rength  is  aecording  to 
the  depth,  with  this  precautioiii  that  the  breadth  or 
thickness  be  such,  that  it  is  preirented  from  warpiog, 
the  absolute  strength  being  nearly,  by  last  experiment 
mentioned,  as  the  squares  of  the  depth.  The  absolute 
strength  to  the  relative  force  has  been  found  nearly  60 
to  I,  although  by  some  it  is  said  to  be  only  42  to  i ; 
the  absolute  strength  of  the  plank  1 2  Inches  broad  by 
one  thick,  is  1891631b.;  if  two  inches,  it  would  be  no 
more  than  1891031b.  If  it  had  been  8  inches  square, 
then  erery  7  feet  of  the  arch  might  be  broken  with 
the  weight  1 89163  lb.  j  but  the  whole  weight  of  the 
arch  is  only  1780^  lb*  that  is,  11080  less  Weight  than 
what  that  part  of  the  frame  would  bear  }  but  7  feet  is 
only  about  .one-seventh  part  of  53  j  the  frame  is  there- 
fore of  sufficient  strength  to  support  the  whole  weight 
of  the  arch  when  equally  divided  along  its  whole 
length.  This  is  not  the  case  with  the  center  frame  of 
an  arch,  as  it  is  loaded  at  one  place,  and  not  at  an* 
other ;  it  is  therefore  apt  to  yield  between  the  parts 
where  the  load  is  laid ;  that  is,  it  may  rise  in  the  mid- 
dle, and  thns  change  the  form  of  the  arch  j  for  the 
center  frame  is  not  only  intended  to  support  the  arch, 
hut  likewise  to  preserve  its  true  form  ;  for  this  cause 
some  struts  may  be  necessary  to  prevent  its  putting  the 
arch  out  of  shape.  To  remedy  this,  where  the  arch 
begins  to  press  upon  the  frame  at  C,  draw  the  chord 
line  C  r,  fig.  2.  which  aces  as  a  tie-beam  to  the  arch, 
from  C  at  35  degrees  to  c  at  51  degrees,  as,  beyond 
this,  if  the  arch  frame  had  been  permitted  to  alter  its 
shape,  it  would  begin  to  be  restored  to  it,  at  least 
the  force  would  tend  that  way.  At  that  part  of  the 
arch,  where  its  weight  begins  to  flatten  the  frame,  as 
at  2,  draw  the  stretcher  2,  2,  which  likewise  acts  as' a 
tie-beam,  and  gives  support  to  the  bridle  i,  on  one 
side,  and  to  3  the  bridle  upon  the  other  side,  from  D  flf ; 
and  thus  the  arch  c  d  is  prevented  from  sinking  by 
the  tie-beams  e  d.  This  will  efFectoally  prevent  any 
warping  or  yielding  of  the  frame,  notwithstanding  the 
enormous  load  from  the  size  of  the  arch-stones. 

But  it  is  necessary  to  attend  to  the  relative  strength 
of  different  kinds  of  timber  of  which  frames  may  be 
constructed.  The  relative  proportion  of  the  strength 
of  oak  and  fir  has  been  ascertained  by  different  expe- 
riments ;  and  although  the  results  do  not  exactly  agree, 
yet  the  mean  or  least  proportion  may  be  taken.  Let 
113  take  -nr,  that  of  Buffou.  Now  to  reduce  a  frame  of 
oak  to  one  of  fir  of  equal  strength,  divide  8  inches, 
the  diameter  of  the  oak,  by  1^,  the  relative  strength 
of  fir;  this  gives  i-y  inches.  Allow  i^  inches.  The 
depth  of  the  tirame  will  then  be  gi  ii^ches  by  7  or  4 
inches  in  breadth ;  that  is,  9t  hy  2^  inches.  In  this 
way  the  strength  of  the  fir  arch  is  rendered  eqdal,  and 
by  the  additional  allowance  superior  to  the  oak  in 
strength,  and  of  less  expeoee  in  wood  and  workman- 
ship. 

We  have  here  taken  the  most  simple  method  of  in- 
vestigation and  computation,  that  every  mechanic, 
whether  scientific  or  not,  can  easily  follow  it  in  every 
step,  and  judge  of  the  propriety  or  impropriety  of  what 
is  advanced. 

It  will  now  be  neceMary  to  follow  Mr  Pitot  in  esti- 
mating the  quantity  of  materials  '  whscb  he  allows. 
The  ring  of  bis  arch)»  oonsists  of  pieces  of  oak  i  2  inches 
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broad  mdaix  thick.  The  stretcher  CD  is  12  inefaes 
sqnare,  tlie  straining  piece  GG  is  likewise  12  inches 
square,  the  lower  strats  10  inches  by  8-;  the  king-post 
12  inches  square,  the  npper  struts  10  by  6,  the  ridges 
20  hy  8,  French  measure.  Pitot  allows  the  square 
inch  to  earry  86501b.  that  is,  one  half  of  the  absolute 
strength,  which  is  ascertained  by  experiment  to  be 
173001b.  nearly,  and  not  fay  the  square  of  the  diameter^ 
which  would  he  only  i6ooolb.  But  on  account  of  knots 
he  reduces  it  to  720olb.  per  inch.  He  then  computes 
the  whole  load  upon  the  frame  to  be  7075201b,  which 
is  the  weight  of  the  whole  arcfa-etones,  supposinfp  each 
to  be  three  feet  broad,  and  the  whole  to  press  upon 
the  frame.  This  cemes  so  very  near,  that  it  would 
be  needless  to  dispute  about  tlie  difference.  We  have 
shown  that  no  more  than  1780801b.  presses  open  the 
frame  ^  bol  we  are  not  so  fully  satisfied  as  to  the  weight 
that  rest^  upon  the  center.  Pitot  sopposes  it  to  be 
{^ths  of  the  whole  weighty  hot  he  has  assigned  no 
reason  for  this  conjecture.  Mr  Couplet  assnmes  that 
it  presses  by  -^ths^  Another  writer,  who  makes  some 
comment  upon  the  whole,  says  that  ri^ha  is  nearer  the 
truth  than  4^hs,  but  gives  no  reason  for  his  opinion, 
which  seems  to  be  equally  vague  as  the  other.  Tlie 
pressure  here  allowed,  and  the  reason  of  assigning  such 
a  pressure,  have  been  already  explained.  Our  readers, 
therefore  have  it  in  their  power  to  examine  tlie  prina- 
ciples,  and  decide  for  themselves. 

It  has  been  asserted  by  some,  that  the  areh  does  not 
press  upon  the  center  frame  below  C.  At  the  same 
time,  were  we  inclined  to  dispute  this  opinion,  we 
might  state  our  objection  in  the  following  manners 
Suppose  the  area  of  the  triai^e  Qcfmwi  equal  to 
the  area  of  the  triangle  C^^,  so  that  the  friotion  .above 
would  make  the  triangle  C  cf  rest  upon  the  side  cf-; 
and  as  the  triangle  Cfg  is  greater  than  C  ef  in  the 
proportion  of  33iths  to  254d,  the  cohesion  of  the  parts 
will  determine  the  intermediate  space  between  C  e  and 
gf,  to  rest  upon  the  abotmeot  as  has  been  said,  and 
not  on  the  perpendicular,  unless  a  scissnre  is  made  in 
the  direction  gf^  in  which  case  it  would  be  detached 
from  the  lateral  pressure,  and  so  rest  upon  the  center. 
As  this  is  not  the  case,  any  plea  for  a  pressure  below 
C  is  entirely  removed  \  and  a  method  to  determine  with 
precision  the  actual  pressure  upon  the  center  frame  is 
shewn.  If  the  arch  is  the  center  of  a  circle  or  an  ellipse^ 
a  frame  so  much  stronger  is  necessary,  as  more  of  the 
arch  presses  upon  the  frame  ^  but  the  method  of  deter- 
mining the  strength  is  the  same  as  here  laid  down.  A 
second  figure  of  the  ellipse  and  another  calculation 
are  required.  It  is  here  to  be  understood,  that  the 
frame  calculated  for  is  only  one  rib  ^  and  the  weight 
it  supports  is  that  of  the  arch-stones,  between  the  pa- 
rallels C  r,  D  </,  to  three  feet  in  breadth.  If,  therefore, 
the  bridge  is  42  feet  broad,  it  requires  14  ribs  of  the 
above  strength*  These  are  joisted  over  with  planks^ 
suppose  of  two  inches  thick,  and  upon  these  the  arch* 
stones  are  laid,  equally  carried  on 'from  C  and  D,  and 
rising  eqaally  on  easoh  side,  till  the  key-stone  is  set,  in 
which  state  they  remain,  till  the  engineer  judges  ic 
proper  to  slacken  the  frame,  by  striking  out  the  wedges 
at  the  rests,  A  and  B  (or,  as  the  French  use  logs  he^ 
tween  the  frame  and  arch),  so  far  as  to  »llow  the  arch- 
stoneS'  to  press  upon  one  another,  hy  the  eqoilibrateA 
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Center,  cnrvatore  of  tli«  arch  \  after  whicby  it  being  foood,  that 
the  arch  is  perfectly  jest  and  secarei  the  frame  is  en- 
tirely removed.  In  the  frame,  fig.  2.  the  tie*beamfl 
are  not  taken  into  the  acconnt  for  strength,  the  arch 
being  abondaoftly  strong  without  them.  Their  nse  is 
merely  to  stiffen  the  frame,  on  account  of  the  manner 
in  which  the  weight  is  laid  on.  In  an  elliptic  arch, 
it  baa  been  mentioned  that  it  is  somewbat  difllerent, 
requiring  more  strength  and  the  binding  likewise  dtf« 
ferent.  In  what  are  termed  elliptical  arches,  few  or 
none  are  strictly  so,  the  true  elliptic  curve  being  dif- 
ficult to  form  on  so  large  a  scale.  It  may  therefore  be 
acceptable  to  our  readers,  and  also  to  the  ingenions 
mechanic,  if  we  give  the  form  of  an  ellipse  that  will 
answer  nearly  to  the  elliptic  equation^  and  upon  an 
universal  plan,  easy  of  construction.  The  greater 
and  lesser  axes  of  the  ellipse  being  given,  divide  the 
excess  of  the  greater  axis  above  the  lesser  into  three 
equal  parts  \  set  off  two  of  these  from  the  center  of 
the  greater  axis  each  way  j  upon  this  distance  de- 
scribe an  equilateral  triangle  on  each  side  of  th« 
greater  axis,  and  produce  the  sides  of  the  triangle  both 
ways  from  the  vertex  of  these  triangles,  to  the  extremity 
of  the  lesser  axis }  describe  two  arches  till  terminated 
by  the  sides  of  the  triangle  produced  gives  the  flat 
part  of  the  ellipse.  At  the  intersection  of  the  produced 
sides  of  the  triangle  as  a  center,  with  the  distance  of 
the  extremity  of  the  greater  axis,  describe  an  arch, 
which  will  meet  the  other  arch,  and  complete  the  ellipse. 
Let  AB,  fig.  3.  be  the  greater  axis  60,  and  D£  the 
lesser  axis  40,  be  drawn  at  right  angles,  bisecting  one 
another  in  C.  Set  off  AF  40,  upon  AB,  then  the 
excess  FB  is  20,  which  divide  into  three  parts  j  set  off 
two  of  these  from  C  to  G  and  H  ;  upon  GH  describe 
the  equilateral  triangles  GHK,  GHL  \  produce  KG, 
KH,  to  any  indefinite  length  ^  which  may  be  cut  by  the 
arch  drawn  through  D  and  £;  from  the  centers  KL  at 
the  intersections  GH,  and  distance  AB,  let  the  other 
part  of  the  ellipse  be  described ;  thus  an  universal  me- 
thod of  describing  a  beautiful  ellipse,  and  so  just  that  it 
answers  the  elliptic  equation  exceedingly  near,  at  least 
till  it  becomes  very  flat. 

A  second  form  of  a  center  frame  described  by  Pitot, 
is  adapted  to  an  elliptical  arch.  The  construction  differs 
nothing  from  the  former,  only  the  two  upper  struts  are 
parallel  $  the  strengtli  as  in  the  former  is  superabun- 
dant, wbicb  is  easily  accounted  for,  from  not  knowing 
the  real  weight  that  lies  upon  the  frame,  or  by  con- 
sidering the  whole  weight  of  the  arch  to  rest  upon  the 
frame.  Both  this  and  the  former  Pitot  has  considered 
as  divisible  into  three  pieces,  which  renders  it  more 
manageable  in  erecting,  particularly  in  large  spans. 
See  fig.  4. 

Fontana  has  given  a  description  of  a  very  neat  frame 
consisting  of  two  pieces,  the  upper  and  the  lower.  The 
struts  I  2,  I  2  taken  from  fig.  4.  leave  a  representation 
of  Fontana's  frame.  Different  constructions  being  laid 
before  our  readers,  the  ingenious  artist  may  improve  the 
hints  that  have  been  thrown  out  j  and  thus  form  a  mora 
simple  or  better  construction. 

We  shall  now  select  draughts  of  the  most  approved 

center  frames  that  we  are  able  to  collect  $  and  make 

•nch  remarks  upon  them  as  may  occur.    Fig.  5.  «> 

a  form,  lAich  the  experienced  engineer  will 
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readily  allow  to  be  neat  and  ingeniom }  but  them  is 
nnich  more  wood  and  work  expended  than  is  necessary. 
It  is  divided  into  two  parts,  the  base  or  stretcher  LL, 
of  the  upper  part,  resting  upon  the  lower  part  of  the 
frame,  the  greatest  part  of  which  at  least  must  appear 
quite  superfluous.  The  lower  rests,  £F,  appear  only 
necessary  to  prevent  the  stretcher  LL  from  yielding, 
and  thereby  allowing  the  arch  to  lose  its  tme  curva« 
tore. 

The  general  maxim  of  construction  adopted  by  Per- 
ronet,  a  celebrated  French  architect,  is  to  make  the 
truss  consist  of  several  courses  of  separate  trusses,  in* 
dependent,  as  he  supposes,  of  each' other,  and  thus  tn 
employ  the  united  support  of  them  all.  Each  tmsa 
spans  over  the  whole  distance  of  the  piers.  It  con- 
sists of  a  number  of  stmts,  set  end  to  end,  so  as  In 
form  a  polygon.  By  this  construction,  the  angles  ef 
the  ultimate  truss  lie  in  lines  pointing  towards  the 
centre  of  the  curve.  It  is  the  invention  of  Perrault,  a 
physician  and  architect,  and  was  practised  by  Mandand 
de  Sagonae  at  the  great  bridge  of  M onlins. 

In  the  centering  of  the  bridge  of  Cravant,  fig.  6. 
the  arches  are  elliptic.  The  longer  axis  or  span  is 
60  feet,  the  semi^transverse  axis  or  rise  20  feet.  The 
arch-stones  weigh  1761b.  per  foot,  and  are  four  fral 
in  length,  which  is  the  thickness  of  the  arch.  Tha 
truss  beams  were  from  15  to  18  feet  long,  and  9  incfaca 
deep  by  8  broad.  The  whole  frame  was  constmcted  of 
oak.  The  distance  between  the  trusses,  which  wert 
five  in  number,  5}  feet.  The  whole  weight  of  tha 
arch  amounted  to  1,350,0001b*  which  is  nearly  equal  to 
600  tons,  making  112  tons  for  the  weight  on  eacb 
truss.  Ninety  tons  of  this  most  be  allowed  really  to 
press  the  truss ;  but  a  great  part  of  the  pressure  is  sua* 
tained  by  the  four  beams  which  make  the  feet  of  tho 
truss,  joined  in  pairs  on  each  side.  The  diagonal  of* 
the  parallelogram  of  forces  drawn  for  these  beams  is  to 
one  of  the  sides  as  360  to  285.  Then  360: 285::  90: 17} 
tpns  the  weight  on  each  foot.  The  section  of  each  it 
144  inches.  Three  tons  may  be  laid  with  perfoct 
safety  on  every  inch  j  and  the  amount  of  this  is  432 
tons,  which  is  six  times  more  than  the  real  pressure  on 
the  foot-beams  in  their  longitudanid  direction.  Tha 
absolute  strength  of  each  foot-beam  is  equal  to  2x6 
tons.  But  beiag  more  advantageously  placed,  the  dia* 
gonal  of  the  parallelogram  of  forces  which  corresponds 
to  its  position  is  to  t&  side  as  438  to  285.  lliis  ia 
equal  to  58^  tons  for  the  strain  on  eadi  foot  $  which 
is  not  much  above  one-fourth  of  the  pressure  it  is  able 
to  bear.  This  kind  of  centering,  therefore,  undoubted- 
ly possesses  the  advantage  of  superabundant  strength* 
The  upper  row  of  struts  is  quite  sufficient  j  nothing  i$ 
wanted  but  to  procure  stiifiBeas  for  it. 

In  his  executing  the  bridge  at  Nenilly,  fig.  7.  of  120 
feet  span,  and  only  30  feet  rise;  the  arch  5  feet  thick  ; 
his  strut-beams  are  1 7  by  1 4  inches  of  size,  and  king-poat 
15  by  nine,  the  strut-beams  placed  in  three  parallel  polf- 
gons,  each  abutting  upon  the  king-post,  he  uses  the 
binders  or  bridges  of  9  inches  square.  This  arch  is  re- 
markable for  its  flatness.  The  aaoouat  Pemnet  givar 
of  his  success  with  this  frame,  and  the  effects  it  produe- 
ad  in  his  work,  am  as  follows.  Notwithstanding  tho 
different  improvemeota  ho  had  made  upon  his  centet 
finuBO,  he  bem  found  thai  it  anak  13  iochesy  btfoio 
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Centsr.  ^^^  key-stones  were  eet,  and  that  the  orowo  rose  and 
tank  as  the  diSereot  courses  were  laid.  At  20  courses 
00  each  side,  with  a  load  of  x6  tons  upon  the  crown,  it 
sunk  an  inch }  when  20  more  courses  were  laid,  it  sank 
half  an  inch  more,  and  continued  sinkTng  as  the  work 
ad?anced.  When  the  key-stone  was  set,  it  had  snnk 
13  inches ;  and,  as  it  sunk  at  the  crown,  and  in  the  ad- 
vance, to  the  crown,  it  rose  at  the  haunches,  so  as  to 
open  the  upper  parts  of  the  joints  almost  an  inch ', 
which  gradually  lessened  towards  the  crown,  and  of 
consequence  the  joints  in  the  lower  part  opened  as  the 
upper  part  was  compressed.  This  uo  doubt  showed  a 
suppleness  in  the  frame,  and  at  the  same  time  inatten- 
tion in  the  architect,  to  load  the  crown,  when  he  perceiv- 
ed it  sinking  with  having  already  too  much  weight  open 
it.  If  he  had  observed  tbe  crown  to  rise,  it  would  then 
have  been  proper  to  give  it  additional  weight. 

Let  us  now  attend  to  the  description  of  the  centre 
frame  of  the  bridge  of  Orleans,  fig.  8.  The  architect 
to  this  bridge  was  Hupeau  j  and  it  is  universally  allow- 
ed to  be  an  elegant  structnre.  The  arcfi  stones  are 
six  feet  in  length,  the  form  is  elliptical,  the  span  100 
feet,  and  rise  30.  Hnpeau  died  before  any  of  the 
arches  were  complete.  The  center-frame  bad  been 
placed,  and  some  rows  of  tbe  arcb  laid.  Upon  his  de- 
mise, Perronet  sncceeded  as  architect,  and  finished  the 
bridge.  As  tbe  work  advanced,  be  found  that  the 
crown  of  tbe  center  rose  ;  be  then  found  it  sink  as  re- 
markably, which  showed  that  there  was  some  defect } 
he  inserted  tbe  long  beam  AB,  on  each  side  ;  he  then 
found  the  frame  sufficiently  stiffs  for  this  made  a 
change  in  tbe  nature  of  the  strut. 

Having  taken  a  view  of  the  practice  of  the  French 
architects,  as  to  their  form  and  effects,  let  as  direct 
our  attention  to  those  of  our  own  country,  which  are 
well  worthy  of  notice.  We  shall  only  name  some  that 
have  used  trussings,  and  among  these  we  find  the  cen- 
ter-frame of  Blackfriars  bridge,  fig.  9.  The  span  here 
is  100  feet ;  the  form  is  elliptical,  tbe  arch-stones  from 
the  haunches  seven  feet,  near  the  key-stone  not  quite 
80  much,  as  they  decrease  in  length  from  the  haunch 
to  the  key-stone. 

A  particular  description  of  this  arch  is  not  neces- 
sary :  a  view  of  tbe  figure  will  show  the  use  of  the  dif- 
ferent parts ;  it  may  be  sufficient  to  observe,  that  when 
the  arch  stone  was  placed,  it  bad  changed  its  shape  only 
one  inch,  and  when  tbe  frame  was  taken  out,  the  arch 
remained  firm  without  any  sinking  of  consequence*  The 
great  arch  did  not  sink  above  one  inch,  and  none  of 
them  above  an  inch  and  a  half}  whereas  those  already 
mentioned  sunk  by  the  suppleness  of  tbe  frame  13 
inches,  and  some  of  them  9  inches  more  when  the  frame 
was  removed. 

Different  methods  are  employed  for  easing  tbe  frame 
or  disengagins  it  from  its  weight.  We  shall  give  a 
short  description  of  Mr  Mylne's  method  of  placing 
and  disengaging  his  center-frame  from  the  mason-work. 
Each  end  of  the  truss  was  mortised  into  a  plank  of  oak 
cut  in  the  lower  part  as  in  the  figure  j  a  Similar  piece 
of  oak  was  placed  to  receive  tbe  upper  part  of  the  postis. 
The  blocks  rested  npon  these  posts,  but  were  not  mor- 
tised into  them,  pieces  of  wood  being  interposed.  Tbe 
opper  part  of  this  block  was  cut  similar  to  the  lower 
part  of  the  other }  the  wedge  £,  being  intended  to 


be  driven  betwixt  them,  was  notehed  as  in  tbe  figore,    Ceoter. 
and  filled  up  with  small  pieces  of  wood,  to  prevent  the 
wedge  £rom  sliding  back  by  the  weight  of  the  arch  y 
which,  it  will  appear  from  tbe  figure,  would  have  been 
the  case  :  the  event  proved  the  fact.     When  the  centre 
was  to  be  struck,  tbe  inserted  pieces  of  wood  were 
taken  out,  and  the  wedge,  which  was  prepared  for  dri-> 
ving  back  by  being  girt  with  a  ferule  round  the  top, 
was  removed  by  a  piece  of  iron  driven  in  with  the 
head  so  broad  as  to  cover  the  whole  of  tbe  wood.    A 
plank  of  wood  was  prepared  armed  with  iron  in  the 
same  manner  at  tbe  one  end,  and  suspended  so^hat  it 
could  freely  act  in  driving  back  the  wedge  to  any  dis- 
tance, however  small,  with  certainty.    Thus,  by  an 
equal  gradation,  tbe  centre  was  eased  from  the  arch, 
which  appeared  to  have  been  so  equally  supported 
throughout  the  whole  of  the  operation,  and  tbe  arch- 
stones  so  properly  laid,  that  it  did  not  sink  above  one 
inch }  and  thus  it  was  evident  that  tbe  centre  might 
be  entirely  removed,  having  completely  answered  the 
purpose. 

The  above  examples  may  be  considered  as  sufficient 
to  show  the  effects  of  the  trussed  arches,  which  have 
been  employed  by  the  French  architects.  W» 
shall  now  take  tbe  liberty  of  suggesting  some  hints 
which  may  (end  to  improve  tbe  coBstrnction,  and  re* 
medy  tbe  fi^iilts  and  failures  that  have  occurred  ia 
practice* 

Trussed  arches  for  center  firames  being  found  expe* 
dient  in  navigable  rivers,  and  almost  in  every  river 
which  is  apt  to  be  raised  by  rains,  or  other  rise  in  tbe 
river,  tbe  frame  is  apt  to  be  endangered  or  carried  oB^ 
to  the  great  risk  of  bringing  down  the  arcb,  and  min* 
ing  tbe  work  before  it  is  finished.  .In  arches  were 
there  is  no  such  danger,  tbe  frame  may  be  properly  s^ 
cured  by  posts  from  below,  which  are  made  to  abol 
upon  these  parts  of  the  arch  where  tbe  greatest  straia 
must  fall. 

In  the  centre  used  by  Fitot  we  have  only  to  conft* 
plain  of  an  unnecessary  expenditure  of  wood  aad  work* 
mansbip.  We  have  already  shown  what  strength  of 
oak  is  necessary,  and  have  reduced  tbe  stiei^th  of 
oak  to  an  equal  strength  of  fir-wood  fi^r  tbe  ring  of 
his  frame,  which  alone  ought  to  have  tbe  strength  re* 
quired  to  be  fully  adequate  to  tbe  load ;  hot  as  this 
weight  must  be  gradually  applied,  tbe  frame  must  like- 
wise have  such  a  degree  of  firmness  as  to  form  the  exr 
act  mould  of  the  arch  that  is  intended*  And,  for  this 
purpose,  it  must  be  prevented  from  yielding  in  any 
part  of  its  arcb.  Now,  as  it  has  been  made  to  »ppeer, 
that  the  frame  supports  no  part  of  the  arch  till  it  rise 
from  tbe  spring  to  about  35  degrees,  if  a  semicirclei 
and  so  in  proportion  for  a  segment  of  a  circle  j  in  an 
ellipse,  to  a  part  similar  according  to  the  aatnre  of  that 
curve  J  the  supporting  struts  and  ties  can  be  OMnre 
particularlv  directed  to  support  that  fart  of  the  arch 
which  produces  tbe  greater  strain  npon  the  centre.  In 
fig.  2.  where  tbe  necessary  strength  for  Pitot*s  arcb  is 
pointed  out,  the  frame  of  fir  requisite  to  stiffen  tbe 
frame  is  9^  by  2i.  Tbe  tie-beam  C  c  is  joined  to 
those  parts  of  the  arcb  where  the  strain  being  greatest, 
would  tend  most  to  raise  it  in  tbe  crown*  Tbe  streqgtli 
of  this  tie-beam  being  9^  by  2$  and  its  length  25  feet| 
would  require  a  weight  of  30495  lb*  to  make  the  timns* 
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Cfntre.  Terse  Practare;  onp-third  of  this  at  tbe  bridle  x,  3,  ia 
snfHcient  to  resist  tlie  strain  at  the  part  of  tbe  arch  ; 
and  the  abutment,  being  according  to  tbe  principles 
laid  dotvn  under  the  article  Bridge,  prevents  the  pos- 
sibility of  its  rising  at  the  haunches  ;  but  if  not  formed 
according  to  these  principles,  the  two  tie-beams  C  c 
D  d  are  joined  by  a  third  tie-beam  2,  2  with  its  bridle 
3,  4.  Fig.  4.  is  Pitot's  centering  for  his  elliptic  arch  : 
the  strength  of  fig.  2.  may  suffice  to  this  by  giving  the 
rinpr  and  tie-beams  -J-  an  inch  more  depth. 

Fig.  6.  represents  two  centerings  used  by  Perronet ; 
A  is  that  used  by  him  in  erecting  tbe  bridge  at  No- 
gent,  and  B  that  at  Maxence  \  they  differ  little  from 
one  another.  That  at  Nogent  is  90  feet  by  28  of 
height.  The  span  of  the  latter  being  greater,  we  shall 
here  consider  the  weiglit  to  be  supported.  This  is  the 
arch  from  A  to  C,  which  is  an  arch  of  47^  45'.  The 
measurement  is  42  feet ;  the  arch  stones  4J-,  and  sup- 
posing tbem  3  feet  broad,  they  would  amount  to  567.9 
solid  feet,  which  at  i6o  lb.  per  foot,  is  equal  to 
90866.88  lb.  This  is  little  more  than  one-half  of  tbe 
semicircular  arch  :*  and  although  '  it  Ts  flatter,  the 
weight  is  so  much  less,  that  no  additional  strength  is 
necessary  to  be  given  to  the  frame,  fig.  2.  for  the  60 
feet  span.  There  is  likewise  abundance  of  strength  of 
materials  for  the  90  feet  arch  \  but  on  tbe  greater  ex- 
tent, that  it  may  be  rendered  more  stiff,  a  tie-beam 
I,  4,  3,  4  may  be  added  on  each  side  of  tbe  arch,  as 
represented  by  tbe  dotted  line. 

It  is  scarcely  necessary  to  make  any  farther  calcula- 
tions on  the  centering  used  by  Perronet.  It  appears, 
that  notwithstanding  tbe  superabundance  of  wood  em- 
ployed, they  were  so  sapple  as  when  used  upon  an  ex- 
tended arch,  they  rose  and  sonk  so  much,  that  the  arch 
was  changed  from  its  intended  form  by  a  radius  of  se- 
veral feet.  These  changes  took  place  in  erecting  the 
bridges  at  Nogent  and  Maxence,  which  are  represented 
in  fig.  6.  Perronet,  it  would  appear,  was  not  satis- 
fied with  these  y  and,  convinced  of  their  insufficiency, 
changed  the  form  of  the  frame  of  the  bridge  at  Neu- 
tlly.  Bat  this  form  is  far  from  answering  the  pur- 
pose; ft>r,  when  the  arch- stones  began  to  press  upon 
the  centering,  it  yielded  to  the  weight.  He  then  loaded 
the  crown  to  prevent  its  rising  there,  uut  it  still  sunk  \  he 
Added  more  weight  to  tbe  crown,  it  continued  sinking 
lis  the  work  advanced.  When  the  key -stone  was  set,  it 
had  sank  more  than  13  inches,  and  it  was  found  to  have 
raised  the  haunches  ;  for  when  the  centering  was 
slackened,  tbe  arch  still  sank  for  about  9  inches  more* 
The  arch-stones  being  raised  at  the  haunches,  the  joints 
were  of  necessity  opened  \  for  the  pressure  from  the 
crown,  when  the  centering  was  removed,  forced  them 
again  into  contact,  by  which  the  ar6h -flattened  to  such  a 
degree,  that  from  an  arch  intended  to  have  a  radius  of 
150  feet,  it  flattened  till  part  of  it  was  as  if  formed 
from  a  radios  of  244  feet.  It  here  appeared  to  be  set- 
tled, from  which  a  considerable  deformity  must  ap- 
pear in  the  stroctnre  ;  which  deformity  took  its  rise 
Arom  two  Evident  causes  \  the  want  of  firmness  in  the 
^entering,  and  the  bridge  not  properly  loaded  at  the 
hauqches.  It  is  evident,  that  if  the  load  at  the  liaunches 
is  only  equal  to  the  weight  of  the  arch-stones  from 
tbe  place  wbere  they  begin  tor^ston  tbe  centering  to  tbe 
<rowA  of  th^  at0h|^  Che  preoiure  of. the  arch  conld  never 


overcome  itself  or  its  eqnal  weight  upon  tbe  haunches  \  Centra, 
much  more,  if  tbe  weight  upon  the  haunches,  be- 
fore it  comes  to  press  upon  the  centering,  was  made 
to  exceed  that  part  of  the  arch  that  did  press  upon  it, 
tbe  load  upon  the  crown  of  the  arch  would  have  re- 
stored the  fignre  of  the  centering.  It  seems  to  be  a 
strange  oversight,  that  Perronet,  when  he  saw  that  his 
centering  was  rising  at  the  haunches,  did  not  apply  his 
loading  to  this  part  of  the  arch,  by  which  he  might 
have  restored  it  to  its  equilibrium  before  his  centre  was 
struck,  and  before  his  lime  had  lost  the  band  \  if  this 
is  once  done,  it  is  allowed  that  it  does  not  again  re- 
cover it. 

From  the  whole  of  this  it  appears  evident,  that  filling 
np  the  haunches  to  a  proper  height,  so  as  to  make  a 
firm  abutment  to  the  pressing  part  of  the  arch,  serves 
two  good  purposes.  It  acts  as  an  abutment  to  tbe 
centre  frame,  in  preventing  its  sinking  by  tbe  load  as 
tbe  work  advances  \  and  likewise  prevents  the  arch* 
stones  at  the  haunches  being  raised  from  their  beds  ; 
for  it  is  only  acted  upon  by  a  force  considerably  less 
than  what  they  have  a  power  to  resist.  Having  now 
seen  the  defects  of  this  centering,  and  animadverted 
on  the  manner  of  executing  the  work,  let  us  now  ex- 
amine the  weight  of  this  arch,  and  what  resistance 
would  have  prevented  its  change  in  shape,  and  pre* 
served  its  intended  form. 

The  part  of  the  arch  that  presses  upon  the  center,  is 
from  C  to  C,  fig.  10.  an  arch  of  36  degrees,  and  mea- 
sures 94^  feet  nearly  ;  the  stones  5  feet  in  length,  and 
breadth  3,  make  1 979*035  solid  feet,  x  160  lb.  the 
weight  of  a  solid  foot,  make  the  whole  weight 
216645.88  lb.  Allow  each  beam  of  the  truss  to  be 
7  feet,  and  its  absolute  strength,  to  tear  it  at  12  inches 
deep,  by  one  inch  thick,  1 89163  )  the  absolute  power 
of  transverse  fracture,  95416  lb.  The  strength  of  the 
arch  is  the  mean  of  these,  or  ratio  compounded  \  taking 
one-third  of  each,  the  geometrical  mean  is  442851b. 
that  each  7  feet  can  sustain  when  formed  into  an  arch  j 
there  are  13  times  7  in  94  feet,  equal  to  a  power  of 
582764,  to  sustain  the  weight  of  316645.68  if  equally 
distributed.  But  this  not  being  the  case,  a  tie-beam 
of  about  30  feet  marked  cc^  dd^  will  prevent  the  arch 
yielding  to  the  pressure.  It  is  supported  at  e  by  tbe 
struts  Ee^hh  ;  and  these  by  the  joint  support  of  fy)  hf 
tied  at  A.  The  whole  centre  frame  is  supported  by  tbe 
upright  posts  CC,  DD.  Two  wedges  A  and  B  are 
placed  across  between  two  blocks  which  are  fitted  for 
a  rest  to  tbe  frame.  When  it  is  required  to  be  slacken- 
ed, and  tbe  frame  withdrawn  from  tbe  arch,  they  allow 
ft  to  rest  by  its  own  pressure.  This,  it  must  appear 
obvious,  ought  to  be  done  when  tbe  key- stone  is  set  be- 
fore tbe  lime  has  begun  to  be  dry  and  solid. 

Tbe  centre  frame  of  the  bridge  of  Orleans  is  repre- 
sented fig.  8.  It  has  been  already  noticed  in  this  un- 
dertaking, that  Perronet  succeeded  Hupeau*  As  the 
work  advanced,  he  found  the  arch  and  firanie  to  sink, 
and  trying  his  ordinary  mode  of  loading  tbe  crown  of 
the  arch,  be  was  now  taught  by  ex^perience  to  strengthen 
his  centre  frame,  and  happily  succeeded  by  continuing 
his  strut.  By  forming  the  base  of  tbe  trianvle  i,  2,  3, 
on  each  side,  bis  frame,  was  rendered  sufficiently  Stiff, 
i^d  the  inner  part  below  AB,  AB  became  superfluous. 
The  weight  that  presses  apon  ibis  frame  is  great  both 
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Center,  on  account  of  tbe  flatness  of  the  arcfi,  and  the  length 
of  the  arch-stone.  The  pressing  arch  is  an  arch  of  57 
degrees )  it  measares  88.87  feet,  x6  the  length  of  the 
arch-stone«  and  by  3  in  width,  makes  1599.66  solid 
feet  X  l6oIb.  the  weight  of  a  solid  foot,  gives  255945.61b. 
The  length  of  each  plank  of  tbe  truss  being  7  feet, 
depth  12  inches  by  2  inches  thick,  the  strength  is 
189163  lb.  Tbe  weight  for  every  7  feet  in  length  of 
the  arch,  one  third  of  this  63054^ lb.  in  88  feet,  there 
is  12  times  7,  that  is  63054.3-1-12=: 7 56,6521b.  to  sup- 
port 255945.61b.  more  than  3  times  stronger,  without 
taking  into  account  the  strength  of  the  arch,  being  the 
mean  of  the  splitting  force  and  transverse  section  :  the 
tie*bearos,  as  in  fig.  7*  will  be  of  abundant  strength  to 
ttiSen  the  frame. 

The  next  we  take  notice  of  is,  the  tram-frame,  fig.  9. 
naed  by  Mr  Mylne,  at  Blackfriars  bridge,  London. 
This  is  supported  by  ties  and  struts  in  such  a  manner, 
that  no  sinking  took  place  during  the  mason  work  go* 
ing  on,  although  tbe  arch-stones  at  the  haunches  were 
7  feet,  gradually  lessening  to  the  crown  of  the  arch  } 
and,  when  the  frame  was  struck,  which  was  done  by  a 
very  ingenious  method,  by  the  wedges  of  the  con- 
structions as  in  the  figure,  in  place  of  sinking  9  inches. 
It  did  not  sink  above  i,  which  may  well  be  accounted 
for  by  the  compression  of  the  mortar^  whether  a 
smaller  quantity  of  materials  might  not  have  answered 
the  same  purpose,  such  as  fip;.  7.  we  shall  refer  to  the 
judicious  reader,  or  to  the  ingenious  artist  who  may 
have  occasion  to  depend  upon  such  frames  for  sup- 
port of  this  work,  or  a  tie-beam  between  i  and  3 
on  each  side,  represented  by  the  dotted  line.  As  there 
Is  a  strain  upon  tbe  frame  at  ^,  ^ ,  let  these  tie-beams  be 
supported  by  the  struts  a  3,  ^  3  on  each  side,  and  tied 
at  4,  4  as  represented  by  the  dotted  Hue  4,  4.  It  does 
not  appear  that  what  lies  bettveen  the  clotted  line 
a  4,  4  ^  bears  any  part  in  the  support  or  stiffness  of 
the  frame,  and  therefore  becomes  unnecessary  ^  nor 
does  it  appear^  that  the  different  beams  used  as  king- 
posts are  of  so  much  advantage  for  strengthening  the 
frame,  as  tie-beams  would  be.  At  the  same  time,  those 
used  by  Mr  Mylne  are  employed  with  so  much  judg- 
ment, that  none  of  their  effects  are  misapplied.  This 
cannot  be  said  of  any  of  the  frames  used  by  the  French 
architects,  even  of  that  used  at  the  bridge  of  Orleans. 
They  are  not  often  employed  by  the  British  archi- 
tects 'j  they  rather  prefer  a  tie-beam  at  tbe  spring  of 
the  arch  from  one  side  to  the  other.  This,  however, 
might  be  as  judiciously  applied  at  the  height  where 
tbe  arch  begins  to  rest  upon  the  frame,  especially  If 
tbe  shoulders  are  properly  loaded  or  filled  up,  so  as 
to  be  a  counterpoise  to  the  arch-stones,  that  rest  upon 
the  frame.  In  this  case  they  eSectually  prevent  the 
necessity  of  a  tie-beam,  as  a  diameter  at  the  spring  of 
the  arch  j  and  from  the  spring  proper  supports  may  be 
given  at  the  upper  tie-beam,  and  from  It  to  any  part  of 
the  arch,  where  the  greatest  strain  lies. 

Having,  from  the  examples  adduced,  and  the  obser- 
vations made  upon  them,  found  center-frames  of  su(B« 
cient  strength  to  support  arches  of  very  extensive  spans, 
and  even  greater  extent  than  they  have  yet  been  ap- 
plied 'y  It  may  be  said,  why  not  continue  these  frames 
for  the  bridge,  without  tbe  very  great  additional  ex- 
pence  of  throwing  a  stone  arch  over  them  f-  The  ma« 
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son  would  answer,  that  the  Mode' was  moi^  dorable,  Center, 
and  had  other  advantages,  particularly  as  to  neatness, 
when  once  thrown,  and  freed  from  tbe  uncouth  tmssea 
and  tie-beams  necessary  in  the  wooden  frame*  The 
carpenter  would  reply,  that  IF  wo6d  was  not  so  du- 
rable as  stone,  it  could  be  raised  at  much  less  expence ; 
and,  when  it  failed  in  any  part,  it  could  be  replaced  at 
a  small  expence,  and  made  to  last  longer  than  a  stone 
arch  }  which  latter,  when  it  fails,  requires  as  mnch  ex* 
pence  as  at  first,  and  even  more,  in  clearing  oflF  tbe 
rubbish  of  its  decayed  and  now  useless  materials.  Aa 
to  neatness,  tbe  frame  of  wood  vies  with  the  arch  of 
stone  In  elegance,  and  is  erected  at  half  tbe  expence, 
and  even  less.  But  now  since  iron  itfaterials  are  intro- 
duced in  place  of  stone,  there  is  room  for  experiments 
with  regard  to  neatness  and  extent  of  span. 

We  shall  here  suppose  tbe  carpenter  exhibits  this 
plan.  Let  AB  be  a  span  of  60  feet,  (fig.  11.)  tbe 
arch  a  semicircle,  the  absolute  strength  of  oak  a  plank 
12  inches  by  one  is  189 163  lb.  Let  the  arch  be  com* 
posed  of  pieces  5  feet  long,  12  inches  deep,  and  2 
inches  broad  ^  a  second  arch  joining  to  this,  of  the  same 
depth  and  breadth  in  close  contact,  but  the  joints  of 
the  one  to  the  middle  of  the  other,  like  brick-build- 
ing, or  as  the  carpenters  express  it  breaking- joint. 
The  absolute  strength  of  this  arch  is,  before  the  two 
trusses  are  joined,  more  than  84  ton,  as  may  be  col- 
lected from  the  calculations  above,  which  Is  more  than 
3  times  what  can  ever  come  upon  it.  The  beauty  of 
this  arch  would  be  hurt  by  placing  stmts  below  to 
stiffen  it,  for  which  there  is  not  the  smallest  occasion  : 
for  it  can  be  stiffened  to  better  advantage  above  the 
arch.  But  this  Is  not  practicable  In  center-frames. 
Let  the  road-way  be  CDEF,  resting  upon  the  per- 
pendicular support  I,  2,  3,  &c.  As  the  carriage 
acts  upon  these  in  the  oblique  direction,  transepts 
from  the  arch  in  a  radial  direction,  give  them  the  ad- 
vantage of  equal  pressure  upon  the  arch.  Each  of 
these  perpendiculars  Is  mortised  Into  short  pieces,  that 
will  form  Into  an  arch,  the  pieces  all  abotting  one 
open  another,  and  forming  a  fillet  over  the  arch,  and 
projecting  so  far,  that  the  faces  of  an  architrave  of 
any  order  may  be  formed  along  tbe  face  of  tbe  arcb, 
which  adds  both  to  its  strength  and  beauty.  Thus 
there  is  formed  a  rib,  1 2  inches  deep  and  4  tbiclc,  with 
its  fillet  over  It  4  inches  deep  and  6  Inches  broad, . 
to  cover  the  faces  of  the  architrave.  Suppose  the  arch 
44  feet  wide,  7  of  these  ribs  may  grv%  a  strength  not 
inferior  to  the  strength  of  stone  or  any  metal ;  but  It 
will  be  said,'  it  will  not  be  so  dnrabfe.  It  Is  well 
known  how  long  wood  lasts  in  the  roofs,  and  joists  of 
flooring,  and  even  when  it  forms  a  part  of  the  wall 
of  a  bouse  built  of  brick.  The  interstices  between 
these  perpendicular  bearings  of  tbe  wood  may  be 
bnilt  up  with  brick  ;  even  brick  on  edge,'  or  brick  thick 
will  render  Its .  preservation  equal  to  what  it  Is  In  a 
boose,  and 'will  preserve  it  from  the  bad  effects  of  wet 
and  dry ;  and  the  lower  part  of  the  ribs  covered  with 
a  thin  lining.  A  door  being  left  in  the  side  to  ob- 
serve at  different  times  any  failure  in  the  wood,  It  may 
be  repaired  without  Interrupting  tbe  passage  by  the 
bridge.  It  ought  to  be  so  covered  above,  that  water 
may  be  prevented  from  going  through  to  the  Injury  of 
the  bridge. .  It  has  been  formerly  meotiooedy  jn  speak-  - 
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iog  of  tiye  |«^iQctioiMl  itmdgth  of  oak  aod  fir,  and  by 
the  calcalation  it  appeared,  that  6r  plank  13^  iacfaes 
if  equal  10  strength  to  oak  of  z  2  incbea*  And  thus  a 
framing  of  wood  does  notjpioch  exceed  the  ezpence 
of  centering  either  a  stone  or  iron  bridge  $  and  is  not 
inferior  even  in  elegance* 

The  span  here  proposed  is  only  60  feet.  But  an  arch 
of  600  feet  may  be  required,  ?vbicb  must  have  a  center- 
ing to  support  the  weight  and  preserve  the  figure ;  the 
sire  of  that  center  frame  can  be  made  of  strength  equal, 
and  even  to  exceed  the  weight  it  has  to  support.  It 
tan  be  rendered  stiff  by  the  method  proposed  for  the 
60  feet  arch.  This,  therefore,  will  be  a  bridge  that 
will  support  any  weight  that  can  be  laid  upon  it,  and 
may  be  of  any  figure,  elliptical,  or  at  the  pleasure  of 
the  architect,  any  other  curve  which  may  be  required* 
It  may  be  fiamed  in  a  similar  manner  to  those  formed 
of  iron,  but  it  is  natural  to  suppose  that  one  arch  over 
the  other  will  be  equally  strong  and  more  easily  pre- 
served from  the  weather,  constructed  in  the  way  de- 
scribed above. 

In  the  simple  wooden  bridges  not  curved,  it  is  only 
necessary  to  refer  to  fig.  7.  where  the  struts  E  c,y^  A^, 
will  be  a  support  for  planks,  that  will  form  a  straight 
bridge,  joininff  so  maoy  ribs  as  are  necessary  for  the 
bridge  according  to  its  breadth. 

The  joints  may  be  secured  from  opening  by  dove* 
tailed  pieces  being  inserted  across  the  joints  on  the  in- 
side of  the  rib;  the  abutments  prevent  the  ends  of 
the  arch  from  flying  out.  The  pressure  above  coming 
•upon  it  obliquely,  may  be  said  to  tend  to  make  it  rise 
at  the  crown,  especially  when  of  a  great  span.  In  the 
center-frame,  the  only  manner  of  preventing  this  is 
by  struts  and  tie-beams  judiciously  applied.  Here  the 
rise  may  be  prevented  more  effectually  without  hurt- 
ing the  ornamental  part  of  the  arch.  In  the  abutment, 
'Wbicb  most  be  of  mason-work,  let  a  beam  be  built  in- 
to the  wall,  the  ends  at  G  and  K  projecting  i  foot^ 
corresponding  to  each  rib,  the  road- way  formed  by  the 
beam  D£  :  let  a  tie-beam  GD,  K£,  join  these  in  the 
manner  the  carpenter  knows  to  be  the  most  secure: 
from  this  tie-beam,  let  the  radial  struts  be  mortised  into 
the  fillets  at  G,  K,  formerly  described,  instead  of  the 
perpendiculars  there  named,  and  perpendiculars  join- 
ing the  road-way  CPEF,  and  resting  on  the  tie-beam 
GD,  K£,  supported  by  the  radial  struts  4,  5,  6,  as 
in  the  figure.  Thus  the  crown  of  the  arch  cannot  rise 
without  liflinff  up  the  whole  body  of  the  abutment  at 
each  end,  and  it  cannot  sink  till  the  weight  laid  upon 
it  is  sufficient  to  crush  the  materials  of  which  the  arch 
is  composed.  In  this  manner  a  neat  and  elegant  arch 
is  procured,  that  may  at  a  small  comparative  expence 
be  kept  up  for  centuries.  Here  is  then  a  choice  of 
three  species  of  arches,  that  may  vie  with  each  other 
in  point  of  strength.  With  the  last  none  may  com- 
pare in  point  of  elegance,  and  in  duration  perhaps  not 
inferior  to  the  iron  bridge. 

CsiTTER  ofGravitVt  in  MechanicSt  that  point  about 
which  all  the  parts  of  a  body  do  in  any  situation  ex- 
actly balance  each  other. 

UXNTEB  (xfMotiim^  that  point  which  remains  at  rest, 
while  all  the  other  parts  of  a  body  move  about  it. 

Center  ^  a  Sphere^  a  point  in  the  middle,  firom 
which  all  lines  Jrawn  to  the  surface  are  equal. 
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Hermes  Trismegistns  defines  God  aa  intellectoal 
sphere,  whose  center  is  everywhere,  and  circurpfereoce 
nowhere. 

CKNTESIMA  usura,  that  wherein  the  interest  in 
a  hundred  months  became  equal  to  the  principal,  u  r. 
where  the  money  is  laid  out  at  one  per  cent,  per  month  \ 
answering  to  what  in  our  style  would  be  called  la  per 
cent.,  fer  the  Romans  reckoned  their  interest  not  by 
the  year,  but  by  the  month. 

CENTESIMATION,  a  milder  kind  of  military 
punishment  in  cases  of  desertion,  mutiny,  and  the  like, 
when  only  every  hundredth  man  is  executed. 

CENTILOQUIUM,  denotes  a  collection  of  100 
sentences,  opinions,  or  sayings. 

The  centiloqoium  of  Hermes  contains  100  apho- 
risms, or  astrological  sentences,  supposed  to  have  been 
written  by  some  Arab,  falsely  fathered  on  Hermes 
Trisme^tus.  It  is  only  extant  in  Latin,  in  which  it 
has  several  times  been  printed. — ^llie  centiloquium  of 
Ptolemy  is  a  famous  astrological  piece,  frequently  con- 
founded with  the  former,  consisting  likewise  of  lOO 
sentences  or  doctrines,  divided  into  short  aphorisms, 
entitled  also  In  Greek  km^^^  as  being  the  fruit  or  re- 
sult of  the  former  writings  of  that  celebrated  astrono- 
mer, viz.  his  quadrtpartitum  and  t^utgestum  ;  or  ra- 
ther, by  reason  that  herein  is  shown  the  nse  of  astrolo- 
gical calculations.     . 

CENTIPES,  in  Zooiogy.    See  Scolofekdra. 

CENTIPED  WORM,  a  term  used  for  such  worms 
as  have  a  great  maoy  feet,  though  the  number  doea 
not  amount  to  100,  as  the  term  seems  to  importd-^ 
M.  Malouet  relates  the  history  of  a  man,  who,  for 
three  years,  had  a  violent  pain  in  the  lower  part  of 
the  forehead  near  the  root  of  the  nose )  at  length  ha 
felt  an  itching,  and  afterwards  something  moving  with- 
in his  nostril,  which  he  brought  away  with  his  finger  ^ 
it  was  a  worm  of  the  centiped  kind,  an  Inch  and  a 
half  long,  which  run  swiftly.  It  lived  five  or  six  days 
among  tobacco.  The  patient  was  free  of  his  pain 
ever  after.  Mr  Littre  mentioned  a  like  case  in  1 708, 
of  a  larger  centiped  voided  at  the  nose,  after  it  had 
thrown  the  woman,  in  whose  frontal  sinus  it  was,  into 
convulsions,  and  had  almost  deprived  her  of  her  rea- 
son. 

CENTLIVBE,  Susakka,  a  celebrated  comic  wri- 
ter,  was  the  daughter  of  Mr  Freeman  of  Holbeach, 
in  Lincolnshire  y  and  had  such  an  eariy  turn  for  poe- 
try, that  it  is  said  she  wrote  a  song  before  she  was 
seven  years  old.  Before  she  was  twelve  years  of  age, 
she  could  not  only  read  Moliere  in  French,  but  enter 
into  the  spirit  of  all  the  characters.  Her  father  dying, 
left  her  to  the  care  of  a  step-mother,  whose  treatment 
not  being  agreeable  to  her,  she  determined,  though  al- 
most destitute  of  money  and  every  other  necessary,  to 
go  up  to  London  to  seek  a  better  fortune  than  what 
she  had  hitherto  experienced.  As  she  was  proceeding 
on  her  journey  on  foot,  she  was  met  by  a  yonng  gen- 
tleman firom  the  university  of  Cambridge,  the  aner^ 
wards  well  known  Anthony  Hammond,  Esq.  who  was 
so  extremely  struck  with  her  youth  and  beauty,  that 
he  fell  instantly  in  love  with  ber  \  and  inquiring  into 
the  particulars  of  her  story,  soon  prevailed  upon  her 
unexperienced  innocence  to  seize  on  the  protection  be 
offered  htr^  and  go  -with  him  to  Cambridge.    After 
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CtoUi^re,  ^^^  months  cohabiutiooy  be  persnaded  her  to  come 
Ctakner.  to  LondoO|  vrbere,  in  a  short  time,  she  was  married 
to  a  nephew  of  Sir  Stephen  Fox.  Bat  that  gentleman 
sot  living  with  her  above  a  twelvemonth,  her  wit  and 
beauty  soon  procured  her  a  second  husband,  whose 
name  was  Carrol,  and  who  was  an  officer  in  the  army ; 
but  be  having  the  misfortune  to  be  killed  In  a  duel 
about  a  year  and  a  half  after  their  marriage,  she  be- 
came a  second  time  a  widow.  For  the  sake  of  support 
•he  now  applied  to  her  pen,  and  became  a  votary  of 
the  muses:  and  it  is  under  this  name  of  Carrol  that 
tome  of  her  earlier  pieces  were  published.  Her  first 
attempt  was  in  tragedy,  in  a  play  called  the  Perjured 
Husband;  yet  natural  vivacity  leading  her  afterwards 
to  comedy,  we  find  but  one  more  attempt  in  the  bus- 
kin, among  18  dramatic  pieces  which  she  afterwards 
wrote. 

In  1706,  she  wounded  the  heart  of  one  Mr  Joseph 
Centlivre,  yeoman  of  the  month,  or,  in  other  words, 
principal  cook  to  her  majesty,  who  married  her ;  and, 
after  passing  several  years  happily  together,  she  died 
at  bis  honse  in  Spring  Garden,  Charing-cross,  in  De- 
cember 1723. 

This  lady  for  many  years  enjoyed  the  intimacy  and 
esteem  of  the  most  eminent  wits  of  the  time,  viz.  Sir 
Richard  Steele,  Mr  Rowe,  Bodgell,  Farquhar,  Dr 
Sewell,  &c  I  and  very  few  authors  received  more  to- 
kens of  esteem  and  patronage  from  the  great.  With 
regard  to  her  merit  as  a  writer,  it  must  be  allowed 
that  her  plays  do  not  abound  with  wit,  and  that  the 
language  of  them  is  sometimes  even  poor,  enervate, 
incorrect,  puerile ;  but  then  her  plots  are  busy  and  well 
conducted,  and  her  characters  in  general  natural  and 
well  marked.  - 

CENTNER,  or  Docimastic  Hundred,  in  Me'^ 
taliurgy  and  Assayings  is  a  weight  divisible,  first  into  a 
hundred,  and  thence  into  a  greater  number  of  other 
smaller  parts ;  but  though  the  word  is  the  same  both 
with  the  assayers  and  metallurgists,  yet  it  is  to  be  un- 
derstood as  expressing  a  very  different  quantity  in  their 
different  acceptation  of  it.  The  weights  of  the  metal- 
lurgists are  easily  understood,  as  being  of  the  common 
proportion  ;  but  those  of  the  assayers  are  a  thousand 
times  smaller  than  these,  as  the  portions  of  metals  or 
ores  examined  by  the  assayers  are  usually  very  small. 

The  metallurgists,  who  extract  metals  out  of  their 
ores,  nse  a  weight  divided  into  a  hundred  equal  parts, 
each  part  a  pound }  the  whole  they  call  a  centner  or 
hundred  we^ht ;  the  pound  is  divided  into  thirty-two 
parts,  or  half  ounces ;  and  the  half  ounce  into  two  quar- 
ters of  ounces,  and  these  each  into  two  drachms. 

These  divisions  and  denominations  of  the  metallur- 
gists are  easilly  understood  \  but  the  same  words,  though 
they  are  equally  used  by  assayers,  with  them  express 
very  different  quantities  \  for  as  the  centner  of  the  me- 
tallurgists contains  a  hundred  pounds,  the  centner  of 
the  assayers  i^^ally  no  more  than  one  dram,  to  which 
the  other  parts  are  proportioned* 

As  the  assayers  weights  are  divided  into  such  an  ex- 
treme degree  of  minuteness,  and  are  so  very  diflerent 
from  all  the  common  weights,  the  assayers  usually 
make  them  themselves  in  the  following  manner,  out  of 
snail  silver,  or  fine  solder  plates,  of  such  a  size,  that  the 
Bark  of  their  weight,  according  to  the  divitioQ  of  tho 
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dram,  which  is  the  doewuuHc  or  essaying  cefUntr^  may   Centaer 
be  put  upon  them.     They  first  take  for  a  basis  one        B 
weight,  being  about  two^thirds  of  a  common  dram :  ^ntrifsgal 
this  they  mark  (641b.)    Then  having  at  hand  some       ^"^^ 
granulated  lead,  washed  clean,  well  dried,  and  sifted 
very  fine,  they  put  as  much  of  it  into  one  of  the  small 
dishes  of  a  fine  balance  as  wtit  equipoise  the  (64  lb.) 
as  it  is  called,  just  mentioned  :  then  dividing  the  gra- 
nulated lead  into  very  nice  halves,  in  the  two  scales, 
after  taking  out  the  first  silver  weight,  they  obtain  a 
perfect  equilibrium  between  the  two  scales  \  they  then 
pour  the  granulated  lead  oat  of  one  dish  of  the  scales^ 
and  instead  of  it  put  in  another  silver  weight,  which 
they  make  exactly  equiponderant  with  the  lead  in  the 
other  scale,  and  mark  it  (32  tb.).  If  this  second  weight, 
when  first  put  into  the  scale,  exceed  by  much  the 
weight  of  the  lead,  they  take  a  little  from  it  by  a  veiy 
fine  file  ;  but  when  it  comes  very  near,  they  use  only  w 
whetstone  to  wear  off  an  extremely  small  portion  at  a 
time.     When  it  is  brought  to  be  perfectly  even  and 
equal  to  the  lead-,  they  change  the  scales  to  see  that  no 
error  has  been  committed,  and  then  go  on  in  the  same 
manner  till  they  have  made  all  the  divisions,  and  all 
the  small  weights.     Then  to  have  an  entire  centner  or 
hundred  weight,  they  add  to  the  (64  lb.)  as  they  call  it, 
a  32lb.  and  a  41b.  and  weighing  against  them  one  small 
weight,  they  make  it  equal  to  them,  and  mark  it  (100.) 
This  is  the  docimastical  or  essaying  centner,  and  isf 
really  one  dram. 

CENTO,  in  poetry,  a  work  wholly  composed  of 
verses  or  passages  promiscuously  taken  from  other  au- 
thors, only  disposed  in  a  new  form  and  order.— Pro«^ 
ha  Faloonia  has  written  the  life  of  Jesus  Christ  in  cen- 
tos taken  from  Virgil.  Alexander  Ross  has  done  tha 
like  in  his  Christiados,  and  Stephen  de  Pleure  the 
same. 

CENTONARII,  in  antiquity,  oerUin  of  the  Roman 
army,  who  provided  different  sorts  of  staff  called  cen^ 
toneSf  made  use  of  to  quench  the  fire  which  the  enemy'o 
engines  threw  into  the  camp. 

These  centonarii  kept  with  the  carpenters  and  otlier 
officers  of  artillery. 

CENTRAL  FORCES,  the  powers  which  cause  a  mov- 
ing body  to  tend  towards,  or  recede  from,  the  centre  of 
motion.    See  Mechanics. 

Central  Rule^  a  rule  discovered  by  Mr  Thomas 
Baker,  whereby  to  find  the  centre  of  a  circle  designed 
to  cut  the  parabola  in  as  many  points  as  an  equation 
to  be  constructed  bath  real  roots.  Its  principal  use  is 
in  the  construction  of  equations,  and  he  hath  applied  it 
with  good  success  as  far  as  biquadratics. 

The  central  rule  is  diiefly  founded  on  this  property 
of  the  parabola,  that,  if  a  line  be  inscribed  in  that* 
curve  perpendicular  to  any  diameter,  a  rectangle 
formed  of  the  segments  of  the  inscript  is  equal  to  the 
rectangle  of  the  intercepted  diameter  and  parameter  of 
the  axis. 

The  central  rule  has  the  advantage  over  Carter  and 
De  Latere^s  methods  of  constructing  equations,  in  that 
both  tbeseare  sobject  to  the  trouble  of  preparing  the 
equation  by  taking  away  the  second  term. 

CENTRIFUGAL  force,  that  foroe  by  which  all 
bodies  that  move  round  any  other  body  in  a  carve  en- 
deavoor  to  fly  off  finm  the  axis  of  their  motion  in  a 
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Ceatnrngri  tangent  to  Uia  peripbciy  of  the  corre,  aad  thatin  every 

Force,      pait  of  it.     Soo  MjCCHAMCS. 

OentrH^a!    .  Cmhtrifuqal  MocAiiM^  a  vary  curious  loachiiie,  in- 
Machw^w  ^p^iad  ],y  Mr  Enkinf,  for.  raising  water  bjjneaos  of  a 
ceatriftt^  force  combined  with  die  pressure  of  life  at- 
mosphere. 

It  consists  of  a  large  tube  of  copper,  &c«  in  the  form 
of  a  cross,  which  is  placed  perpendicular  in  the  water, 
and  rests  at  the  bottom  on  a  pivot.  At  the  upper  part 
of  the  tube  is  a  horizontal  cog-wheel,  which  touches 
the  cogs  of  another  in  a  vertical  position  ;  so  that  by 
the  help  of  a  double  winch,  the  wMe  machine  is  mov- 
ed round  with  very  great  velocity. 

Near  the  bottom  of  the  perpendicular  part  of  the 
tube  is  a  valve  opening  upwards ;  and  near  tlie  two  ex- 
tremities, but  on  the  contrary  sides  of  the  arms,  or 
cross  part  of  the  tube,  are  two  other  valves  opening 
outwards*  These  two  valves  are,  by  the  assistance  of 
springs,  kept  shut  till  the  machine  is  put  in  motion, 
when  the  centrifugal  velocity  of  the  water  forces  them 
open,  and  discharges  itself  into  a  cistern  or  reservoir 
placed  there  for  that  purpose. 

On  tiie  upper  part  of  the  arms  are  two  boles,  which 
are  closed  by  pieces  screwed  into  the  metal  of  the 
tube.  Belbre  the  machine  can  work,  these  holes  must 
be  opened,  and  water  poured  in  through  them,  till 
the  whole  tube  be  full :  by  this  means  all  the  air  will 
be  fovced  out  of.  the  machine,  and  the  water  supported 
in  the  tube  by  means  of  the  valve  at  the  bottom. 

The  tube  being  thus  filled  with  water,  and  the 
holes  closed  by  the  screw  caps,  it  is  turned  round  by 
means  of  the  wiach,  wlien  the  water  iu  the  arms  of 
the  tube  acquires  a  centrifugal  force,  opens  the  valves 
near  the  extremities  of  the  arms^  and  flies  out  with  a 
Telocity  nearly  equal  to  that  of  the  extremities  of  the 
said  arms. 

The  above  description  will  be  veiy  easily  understood 
by  the  figure. we  have  added  on  Plate  CXXXVII. 
which  is  a  perspective  view  of  the  centrifugal  machine, 
erected  on  board  of  a  ship.     ABC. is  the  copper  tube. 

D,  a  horizontal  cog-wheel,  furnished  with  twelve  cogs. 

E,  a  vertical  cog-wheel,  furnished  witli  thirty-six  cogs. 

F,  F,  the  doable  wiAch.  a,  the  valve  near  the  bot- 
tom of  the .  tube.  &,  6,  the  two  pivots  on  which  the 
machine  turns,  c,  one  of  the  valves  in  the  cross  piece} 
the  other  at  d^  cannot  be  seen  in  this  figure,  being  on 
the.  other  side  of  the  tube*  «,  e,  the  two  holes  through 
which  the  water  is  poured  into  the  machine.  GH,  the 
cistern  or  reservoir.  I,  1,  part  of  the  ship's  deck. 
X'he  distance  between  the  two  valves  c,  </,  is  six  feet. 
The.  diameter  .of  these  valv«8  is  about  three  inches: 
and  that  of  the  perpendicular  tube  about  seven  inches. 

IF  we  suppose  the  men  who  work  the  machine  can 
tarn  the  winch  round  in  three  seconds,  the  machine 
will  move  round  its  axis  in  one  second  \  and  conse- 
quently each  extremity  •of  the  arms  will  move  with  a 
velocity  of  i8.8  feet  in  a  seconds  Therefore  a  column 
of  water  of  three  inches  diameter  will  issue  through 
each  of  the  Valves  with  a  velocity  of  Ji8^  feet  ip  a  se- 
cond :  but  the  jurea  of  the  aperture  of  each  of  the  valves 
is  7.14  inches;  which  being  multiplied  by  the  veloeity 
in  indies  sr  225^$,  gives  16x0.784  cubic  inches,  the 
quantity  of  water  discharged  through  one  of  the  aper- 
tures in  one  second-;  so  that  the  whole  qaantity  dil- 
charged  in  that  space  of  time  through  both  the  aper- 
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tures  is  =:322i.568  inches^  or  193294.08  cubic  inches  Cenirifopal 
in  one  minute.     Byt  60812  cubic  inches  make  a  tun    Machine 
beer-measure  i  consequently,  if  we  suppose  the  centri-        11 
fugal  machine  revolves  round  its  axis  in  one  second,  it  ,^"*°"°"*, 
will  raise  nearly  3  tuns  44  gallons  in  one  minute  :  but         ' 
this  velocity  is  certainly  too  great,  at  least  to  be  held 
for  any  considerable  time;  so  that,  when  this  and  other 
deficiencies  in  the  machine  are  allowed  for,  two  tuns 
is  nearly  the  quantity  that  can  be  raised  by  it  in  one 
minute. 

It  will  perhaps  be  unne9essary  to  observe,  that  as 
the  water  is  forced  up  the  perpendicular  tube  by  the 
pressure  of  the  atmospliere,  this  machine  cannot  raise 
water  above  32  feet  high. 

An  attempt  was  made  to  substitute  this  machine  in 
place  of  the  pomps  commonly  u.sed  on  shipboard  ;  but 
the  labour  of  working  was  found  to  be  so  great  as  to 
render  the  machine  iniierior  to  the  chain-pump.  A 
considerable  improvement,  we  apprehend,  would  be,  to 
load  with  a  weight  of  lead  the  ends  of  the  tubes 
through  which  the  water  Issues,  which  would  make  the 
machine  turn  with  a  great  deal  more  ease,  as  the  ccn- 
'  tri fugal  force  of  the  lead  would  in  somo  measure  act 
the  part  of  a  fly. 

C£NTBIP£TAL  roRC£,  that  force  by  which  a 
body  is  everywhere  impelled,  or  any  bow  tends,  to- 
wards some  point  as  a  centre.     See  Mechanics. 

CENTRISCUS,  in  Ichthyology,  a  genus  of  fishes 
belonging  to  the  order  of  amphibia  nantes.  See  IcH^ 
THYOLOGY  Index. 

CENTRONIA,  in  Natural  History,  a  name  by 
which  the  echini  marini  have  been  distinguished.  Dr 
Hill  makes  them  a  distinct  class  of  animals,  living  under 
the  defence  of  shelly  coverings  formed  of  one  piece, 
and  furnished  with  a  vast  number  of  spines  moveable 
at  the  creature's  pleasure. 

CENTUMCELL^,  in  Ancient  Geograp/iy,  Tra- 
janV  villa  in  Tuscany,  on  the  coast,  three  miles  from 
Algee ;  with  an  excellent  port,  called  Trajanus  Portus, 
(Ptolemy)  ;  and  a  factitious  island  at  the  mouth  of  the 
port,  made  with  a  huge  block  of  stone,  on  which  two 
tuiTets  rose,  ivith  two  entrances  into  the  bason  or  hap- 
bour,  (Rutilius).  Now  Civita  Vecchia,  £.  Long.  1 2. 
30.  N.  Lat.  42°. 

y  CENTUM VIRI,  in  Roman  antiquity,  judges  ap- 
pointed to  decide  common  causes  among  the  people : 
They  were  chosen  three  out  of  each  tribe ;  and  though 
five  more  than  a  hundred,  were  nevertheless  called  ccn^ 
tumviri,  from  the  round  number  centum  a  hundred. 

CENTUNCULUS.    See  Botany  Index. 

CENTURION,  among  the  Romans,  an  officer  in 
the  infantiy,  who  commanded  a  century,  or  a  hun- 
dred men. 

In  order  to  have  a  proper  notion  of  tlie  centurions, 
it  must  be  remembered,  that  every  one  of  the  thirty 
manipuli*  in  a  legion  was  divided  into  two  ordines,  or^- 
ranks  \  and  consequently  the  three  ^dies  of  the  ^'nipui^,  ^ 
stati,  principes,  and  triarii,  into  20  orders  a  piece,  as 
into  lO'manipuii.  Now,  every  manipolus  was  allowed 
two  centurions,  or  captains,  one  to  eaqb  older  or  cen- 
tury :  and,  to  determine  the  point  of  priority  between 
them,  they  were  created  at  two  different  elections. 
The  30  who  were  made  first  always  took  the  precedency 
of  their  fellows )  and  tlierefore  commanded  the  right- 
hand  orders,  as  the  others  did  the  lefu    The  triarii. 


or 
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CentKTioo  or  pOanif  so  called  from  their  weapon  tlie|if%rm,  being 
I  esteemed  the  most  honourable,  had  their  ceotnrions 
°'^*.  elected  firsti  next  to  them  the  prineipesi  and  afterwards 
the  hastati ; ^whence  they  were  called  primus  etsecundus 
piiuSjprimu*  et  secundus  pHnceps^  primus  et  seeundas 
Aastatus  ;  and  so  on.  Here  it  may  be  obserred,  that 
primiordines  is  sometimes  osed  in  historians  for  the 
centurions  of  these  orders  \  and  the  centurions  are  some- 
times styled  principes  ordinum^  and  principes  etniurio- 
num.  We  may  take  notice  too  what  a  large  field  there 
lay  for  promotion :  first  through  all  the  orders  of  the 
hastati  \  then  quite  through  the  principes ;  and  after- 
wards from  the  last  order  of  the  triarii  to  the  primipi- 
1ns,  the  most  honourable  of  the  centurions,  and  who  de- 
senres  to  be  particularly  described.  This  officer,  be- 
sides bis  title  of  primipilns,  went  under  the  several 
titles  of  dus  iegioms^  pntfectui  iegumiSf  primus  centu^ 
rw/ium^  und  primus  centurio:  and  was  the  first  centu- 
rion of  the  triarii  in  every  legion*  He  presided  over  . 
all  the  other  centurions,  and  generally  gave  the  word  of 
command  by  order  of  the  tribunes.  Besides  this,  he 
had  tlie  care  of  the  eagle  or  chief  standard  of  the  le- 
gion :  hence,  aquiks  praesss  is  to  bear  the  dignity  of  ^ 
primipilns  >  and  hence  aquila  is  taken  by  Pliny  for  the 
■aid  office.  Nor  was  this  station  only  honourable,  but 
very  profitable  too :  for  he  had  a  special  stipend  allowed 
him,  probably  as  much  as  a  knight's  estate ;  and,  when 
he  left  that  cha^rge,  was  reputed  equal  to  the  members 
of  the  equestrian  order,  bearing  the  title  of  prhmpila^ 
riuSf  in  the  same  manner  as  those  who  had  discharged 
the  greatest  civil  offices  were  styled  ever  after,  consU' 
iares^  censorii^  Sfc,    « 

CENTURIPiE,  CENTORiPA,or  Centuripe,  in  An- 
dent  Geography^  a  town  in  the  south-west  of  the  terri- 
tory of  Etna,  on  the  river  Cyamasorus  :  Now  Centorbi 
or  Ceniurippi*  It  was  a  democratical  city,  which,  like 
Syracuse,  received  its  liberty  from  Timoleon.  Its  in- 
hahitantB  cultivated  the  fine  arts,  particularly  sculpture 
and  engraving*  In  digging  for  the  remains  of  antiqui- 
ties, cameos  are  nowhere  found  in  such  abundance  as 
at  Centurippi  and  its  environs.  The  situation  of  the 
place  is  romantic :  it  is  built  on  the  summit  of  a  vast 
group  of  rocks,  which  was  probably  chosen  as  the  most 
difficult  of  access,  and  consequently  the  properest  in 
times  of  civil  commotion*  The  remains  still  existing 
of  its  ancient  bridges  are  a  proof  of  its  having  been  a 
considerable  city.  Cicero  speaks  of  it  as  such.  It  was 
taken  by  the  Bomans,  plundered  and  oppressed  by 
Verres,  destroyed  by  Pompey,  and  restored  by  Octa- 
vios,  who  made  it  the  residence  of  a  Boman  colony. 

CENTURY,  in  a  general  sense,  any  thing  divided 
into,  or  consbting  of,  a  hundred  parts. 

The  marquis  of  Worcester  published  k  Century  o( 
inventions,  (for  a  specimen  of  which,  see  Acoustics,) 
and  Dr  Hooke  has  given  a  decimate  of  inventions,  as 
part  of  a  Century^  of  which  he  affirmed  himself  master. 
It  is  remarkable,  that  both  in  the  century  of  the  forro-> 
er,  «nd  the  decimate  of  the  latter,  we  find  the  princi- 
ple on  which  Savary^s  fire  or  steam  engine  is  founded. 
See  STXAtf-Engine. 

CxirruRT,  in  antiquity.  The  Koman  people,  when 
they  wefe  assembled  for  the  electing  of  magistrates, 
enacting  of  laws,  or  deliberating  upon  any  public  af- 
&ir,  were  always  divided  into  centuries,  and  voted  by 
centuries,  in  order  ^that  their  votes  might  be  the  more 

Vol,.  V.  Part  I.  t 


easily  collected,  whence  these  assemMIes  were  called   Ceatety 
comitid  centuriata.    The  Roman  cokortt  were  also  di- 
vided into  centuries.    See  Centukiok  and  Cohort. 

CEmruRT,  in  Chrtmohgy^  the  space  of  lOO  years. 
This  method  of  computing  by  centuries  is  generally 
observed  in  church  history,  commencing  from  the  time 
of  our  Saviour^s  iiibamation :  in  which  sense  we  say 
the  first  century,  the  second  century,  &c. 

Centuries  of  Magdeburg^  a  famous  ecclesiastkai 
history,  ranged  into  13  centuries,  carried  down  to  the 

Sear  1 298,  compiled  by  several  hundred  Protestants  of 
f  agdeburg,  the  chief  of  whom  was  Flavins  Illyricos. 

CENTUSSIS,  in  Roman  antiquity,  a  coin  contain* 
ing  100  asses. 

CENTZONIXI,  in  Ornithdhgy,  the  Mexican 
name  of  the  Turdus  pofyghttus*  See  TuRDys,  Orni* 
THOLOCT  Index. 

CEODES,  in  Botany^  a  genus  of  the  dicecia  or^ 
der,  belonging  to  the  polygamia  class  of  plants.  There 
is  no  calyx  ;  the  corolla  is  monopetalous,  with  a  short 
turbinated  tube ;  the  stamina  are  ten  subulatcd  fila* 
ments  ;  the  anthene  roundish* 

CEORLES,  the  name  of  one  of  the  classes  or  or- 
ders into  which  the  people  were  distinguished  among 
the  Anglo-Saxons.  V  The  ceorles,  who  were  persons 
completely  free,  and  descended  from  a  long  race  of 
freemen,  constituted  a  middle  class  between  the  la* 
bourers  and  mechanics  (who  were  generally  slaves,  or 
descended  ft'om  slaves),  on  the  one  hand,  and  the  no- 
bility on  tlie  other.  They  might  go  where  they  pleased^ 
and  pursue  any  way  of  life  that  was  most  agreeable 
to  their  humour  :  but  so  many  of  them  applied  to  agri- 
culture, and  farming  the  lands  of  the  nobility,  that  a 
ceorl  was  the  most  common  name  for  a  husbandman 
or  farmer  in  the  Anglo-Saxon  tiroes.  These  ceoria, 
however,  seem  in  general  to  have  been  a  kind  of  gen* 
tlemen  farmers  ;  and  if  any  one  of  them  prospered  so 
well  as  to  acquire  the  property  of  five  hydes  of  land, 
upon  which  he  had  a  church,  a  kitchen,  a  bell-house, 
and  great  gate,  and  obtained  a  seat  and  office  in  the 
king's  court,  he  was  esteemed  a  nobleman  or  thane* 
If  a  ceorl  applied  to  learning,  and  attained  to  priest's 
orders,  he  was  also  considered  as  a  thane  j  his  were* 
gild,  or  price  of  his  life,  was  the  same,  and  his  testi- 
mony had  the  same  weight  in  a  court  of  Justice.  When 
he  applied  to  trade,  and  made  three  voyages  beyond 
sea,  in  a  ship  of  bis  own,  and  with  a  cargo  belonging 
to  himself,  he  was  also  advanced  to  the  dignity  of  a 
thane.  But  if  a  ceorl  had  a  greater  propensity  to  arms 
than  to  learning,  trade,  or  agriculture,  he  then  became 
the  fithconman,  or  military  retainer,  to  tome  potent 
and  warlike  earl,  and  was  called  the  husearU  of  such  an 
earl.  If  one  of  these  bnscarles  acquitted  himself  so 
well  as  to  obtain  from  his  patron  either  five  hydes  of 
land,  or  a  gilt  sword,  helmet,  and  breastplate,  as  a  re« 
ward  of  his  valour,  he  was  likewise  considered  as  a 
thane.  Thus  the  temple  of  honour  stood  open  to  these 
ceorls,  whether  they  applied  themaelvea  to  agricultnrei 
commerce,  letters,  or  armSi  which  were  then  the  only 
professions  esteemed  worthy  of  a  freeman* 

CEOS,  Cea,  Cia,  or  Cos,  in  Ancieni  Qeography^ 
one  of  the  (^yolades,  lies  Of^osite  to  the  promontory 
of  Achaia  called  Sumimm^  and.  Is  50  miles  in  oompassk 
Tins  island  »  commended  by  the  ancientafor  iu  fertility 
and  the  richness  of  its  pastures*    The  first  silk  stdb,  if 
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Ceei  Flioy  and  Solioas  are  to  be  credited,  were  wreogbt 
M  here.  Ceo9  was  particularly  famous  for  the  excellent 
Cephalic  £gg  \i  produced.  It  was  first  peopled  by  Aristseus,  the 
ilrdiciiics.  ^^^^  ^£  Apollo  and  Cyrene,  who  being  grieved  for  the 
death  of  his  son  Actasoo,  retired  from  Thebes,  at  the 
persuasion  of  his  mother,  and  went  over  with  some 
Tbebans  to  Ceos,  at  that  timeaminhabited.  Diodorus 
Siculos  tells  us,  that  be  retired  to  the  island  of  Cos ; 
but  the  ancients,  as  Servius  observes,  called  both  these 
islands  by  the  name  of  Cos.  Be  that  as  it  will,  the 
island  of  Ceos  became  so  populous,  that  a  law  prevail- 
ed there,  commanding  all  persons  upwards  of  sixty  to 
be  poisoned,  that  others  might  be  able  to  subsist ;  so 
'that  none  above  sixty  were  to  be  seen  in  the  island, 
being  obliged,  after  they  arrived  at  that  age,  either 
to  submit  to  the  law,  or  abandon  the  country,  together 
with  their  eEfects.  Ceos  bad,  in  former  times,  four  fa-, 
mous  cities,  viz.  Julis,  Carthaea,  Coressus,  and  Prse- 
essa.  The  two  latter  were,  according  to  Pliny,  swal- 
lowed up  by  an  earthquake.  The  other  two  flourished 
in  Strabo^s  time.  Cartbsea  stood  on  a  rising  ground 
at  the  end  of  a  valley,  about  three  miles  from  the  sea. 
The  situation  of  it  agrees  with  that  of  the  present  town 
of  Zea,  which  gives  name  to  the  whole  island.  The 
ruins  both  of  Carthaea  and  Juli^  are  still  remaining  j 
those  of  the  latter  take  up  the  whole  mountain,  and  are 
called  by  the  modern  inhabitants  Folis,  that  is,  the  city. 
Near  this  place  are  the  ruins  of  a  stately  temple,  with 
many  pieces  of  broken  pillars,  and  statues  of  roost  ex- 
quisite workmanship.  The  walls  of  the  city  were  of 
marble,  and  some  pieces  are  still  remaining  above  12 
feet  in  length.  Julis  was,  according  to  Strabo,  the 
birthplace  of  Simonides,  Bacchylides,  Erasistratus,  and 
Aristo.  The  Oxford  marbles  tell  us  that  Simonides 
the  SOD  of  Leoprepis  invented  a  sort  of  artificial  me- 
mory, the  priooiples  of  which  he  explained  at  Athens; 
and  add,  that  he  was  descended  of  another  Simonides, 
^ho  was  a  poet  00  less  renowned  than  himself*  One 
of  these  two  poets  invented  those  melancholy  verses 
which  were  sung  at  funerals,  and  are  called  by  the 
Latins  meniiem  Strabo  says,  that, the  Athenians,  hav- 
ing besieged  the  city  of  Julis,  raised  the  siege,  upon 
advice  that  the  inhabitants  had  resolved  to  murder  all 
the  children  under  a  certain  age,  that  useful  persons 
might  not  be  employed  in  looking  after  them.  Ceos 
was,  with  the  other  Greek  islands,  subdued  by  the  Bo- 
roans,  and  bestowed  upon  the  Athenians  by  Mark  An- 
tony the  triumvir,  together  with  iCgina,  Tinos,  and 
some  other  adjoining  islands,  which  were  all  reduced 
to  one  Roman  province  by  Vespasian.  The  island  is 
now  called  Zea, 

CEPA,  the  Oniok.    See  Allium,  Botavt  Indes, 

CEPHALANTHUS,  Button-Wood.  See  Bo- 
TAKY  Index. 

CEPHALIC,  in  a  general  meaning,  signifies  any 
thing  belonging  to  the  head. 

CsfSALic  Medicines^  are  remedies  for  disorders  of 
the  head.  Cordials  are  comprehended  herein,  as  are 
also  whatever  promotes  a  free  circulation  of  tke  blood 
throogh  the  brain. 

Except  when  the  disorder  arises  from  excess  of  heat, 
or  an  inflammatory  disposition  in  the  head,  moist  topi- 
cals  should  never  be  used,  but  always  dry  ones. 

To  rub  the  bead  after  it  is  shaved  proves  an  instan- 
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taneoos  care  for  a  cephalalgia,  a  stuffing  of  the  head,  Crp!.al:c 
and  weakness  of  the  eyes,  arising  from  a  weak  and  Medicines 
relaxed  state  of  the  fibres.      And  as  by  every  fresh         I 
evacuation  of  the  humours  their  quantity  is  not  only  .  ^^^^"'  > 
lessened,  but  also  their  recrement itious  parts  derived         ' 
thither,  the  more  frequently  the  head  is  shaved,  the. 
larger  quantity  of  humour  is  discharged  y  so  .that  the 
frequent  shaving  of  the  head  and  beard  is  likewise  a 
perpetual  blister  \  and  in  as  much  as  it  is  useful,  it  is  a 
cephalic.  * 

Cephalic  Vein^  in  Anatomy^  creeps  along  the  arm 
between  the  skin  and  the  muscles,  and  divides  it  into 
two  branches  \  the  external  goes  down  to  the  wrist, 
where  it  joins  the  basilica,  and  turns  up  to  the  back  of 
the  band  \  the  internal  branch,  together  with  a  small 
one  of  the  basilica,  makes  the  mediana. 

The  ancients  used  to  open  this  vein  for  disorders  of 
the  head,  for  which  reason  it  bears  this  name ;  but  a 
better  acquaintance  with  the  circulation  of  the  blood 
informs  us  that  there  is  no  foundation  for  such  a  notion. 

CEPH ALENI A,  or  Cefhallekia,  the  largest  of 
the  islands  constituting  the  Ionian  republic.  It  was 
known  in  Homer's  time  by  the  names  of  Samoa  and 
Epirus  Melaena,  is  about  Torty  miles  in  length,  twenty 
in  breadth,  and  a  hundred  and  thirty  in  compass,  it 
had  anciently  four  cities,  one  of  which  bore  the  name  of 
the  islandi.  Strabo  tells  us,  that  in  his  time  there  were  . 
only  two  cities  remaining  *y  but  Pliny  speaks  of  three  \ 
adding,  that  the  ruins  of  Same,  which  had  been  de- 
stroyed by  the  Bomans,  were  stiii  in  being.  Sama 
was  the  metropolis  of  the  island,  and  is  supposed  to 
have  stood  in  the  place  which  tl|p  Italians  call  Porto 
Guiscardo.  It  contains  now  three  small  towns,  130 
villages,  and  60,000  inhabitants.  This  island  was 
subdued  by  the  Thebans,  under  the  conduct  of  Ampbi- 
tryo,  who  is  said  to  have  killed  Pterelas,  wbo  then 
reigned  here.  After  it  had  been  long  in  subjection  to 
the  Thebans,  it  fell  under  the  power  of  the  Macedo* 
nians,  and  was  taken  from  them  by  the  JEtoIians,  who 
held  it  till  it  was  reduced  by  M.  Fulvius  Nobilior, 
who  having  gained  the  metropolis  after  a  four  months 
siege,  sold  all  the  citizens  for  slaves,  adding  the  whole 
island  to  the  dominions  of  the  republic.  It  was  subject 
to  the  Venetians  from  the  year  1449  till  the  peace  of 
Campo  Formic  in  1797*  It  was  taken  from  the  French 
in  1799,  and  formed  into  an  independent  common- 
wealth.  It  was  again  brought  under  the  dominion  of 
the  Fretach  in  1807,  but  was  taken  by  the  British  in 
1809,  ^^^  continnes  under  their  protection*  See 
Ionian  Isles,  Supplement. 

CEPHALONIA,  the  capital  of  the  island  of  the 
same  name,  situated  in  the  Mediterranean,  near  tha 
coast  of  Epirus,  and  subject  to  the  Venetians.  £• 
Long.  21.  N.  Lat.  38.  30. 

CEPHEUS,  in  fabulous  history,  a  king  of  Arcadia, 
on  whose  head  Minerva  fastening  one  of  Medusa's  hairs, 
be  was  rendered  invincible. 

Cepheus,  in  Astronomy^  a  constellation  of  the  north- 
em  hemisphere.    See  Astronomy  Index,  _ 

CERAM,  an  island  in  the  Indian  ocean,  between 
the  Molucca  islands  on  the  north,  and  those  of  Am- 
boyna  and  Banda  on  the  south,  lying  between  £• 
Long.  126.  and  129.  in  S.  Lat.  3.  It  is  aboul 
150  miles  loog^  and  60  broad  ^  and  bere  the  Dutch 
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bave   a  fortress,  vrbich  keeps 
tioD. 

CERAMBYX,  in  Zoology^  a  genus  of  insects,  of  the 
beetle  kind,  belonging  to  the  order  of  insecta  coYeop- 
tera.     See  Entomology  htdex. 

CERASTES,  in  Zoology^  the  trivial  name  of  a 
species  of  Anguis  and  Coluber.  See  Ophiologt 
Index. 

CERASTIUM,  Mouse-ear.    See  Botany  Index* 

CERASUS.    See  Prunus,  Botany  Index. 

CERATE,  in  Fharmacy^  a  thickish  kind  pf  oint- 
ment applied  to  ulcerations,  excoriations,  &c*  See 
Pharmacy  Index. 

CERATION,  the  name  given  by  the  ancients  to 
tbe  small  seeds  of  ceratonia,  used  by  the  Arabian  phy- 
f  icians  as  a  weight  to  adjust  tlie  doses  of  medicines  j  as 
the  grain  weight  with  us  took  its  rise  from  a  grain  of 
barley, 

Ceration,  or  Ceratium^  was  also  a  silver  coin,  equal 
to  one-lhird  of  an  obolus. 

CERATOCARPUS.    See  Botany  Index. 

CERATONIA,  the  Carob  Tree,  or  St  John*s 
bread.  See  Botany  Index.  The  pods  of  this  plant 
are  called  St  Jokn*s  breads  from  an  ill-founded  asser- 
tion of  some  writers  on  Scripture,  that  these  were  the 
locusts  which  St  John  ate  with  bis  honey  in  the  lyilder- 
ncss. 

CERATOPHYLLUM.    See  Botany  Index. 

CERAUNIA,  Ceraunias,  or  Ceraunius  Za- 
ptSf  in  Natural  History ,  a  sort  of  flinty  stone,  of  no 
certain  colour,  but  of  a'pyramidical  or  wedge-like  fi- 
gure :  popularly  supposed  to  fall  fropi  the  clouds  in  tbe 
time  of  thunder-storms,  and  to  be  possessed  of  divers 
notable  virtues,  as  promoting  sleep,  preserving  from 
lightninsf,  &c.  The  word  is  from  the  Greek  xt^xuf^f^ 
thunderbolt.  The  ceraunia  is  tbe  same  with  what  is 
otherwise  called  the  thunder-stone,  or  thunder-bolt ; 
and  also  sometimes  aagitta  or  arrow^s  head,  on  ac- 
count of  its  shape.  The  ceraunias  are  frequently  con- 
founded with  the  ombrise  and  brontise,  as  being  all 
supposed  to  have  the  same  origin.  The  generality 
of  naturalists  take  the  ceraunia  for  a  native  stone, 
formed  among  the  pyrites,  of  a  saline,  concrete,  mi- 
neral juice.  Mercatus  and  Dr  Woodward  assert  it  to 
be  artificial,'  and  to  liave  been  fashioned  thus  by  tools. 
The  ceraunia,  according  to  these  authors,  are  tbe  heads 
of  tbe  ancient  weapons  of  war,  in  use  before  the  in- 
vention of  iron  \  which,  upon  the  introduction  of  that 
tnetal, 'growing  into  disuse,  were  dispersed  in  the  fields 
through  this  and  the  neighbouring  coantry.  Some 
of  them  had  possibly  served  in  the  early  ages  for  axes, 
others  for  wedges,  others  for  chissels ;  but  the  greater 
part  for  arrow- beads,  darts,  and  lances.  The  ceraunia 
is  also  held  by  Pliny  for  a  white  or  crystal- coloured 
gem,  that  attracted  lightning  in  itself.  TVhat  this 
was,  is  hard  to  say.  l^rodentius  also  speaks  of  a  yellow 
ceraunia  \  by  which  he  is  supposed  to  mean  the  car- 
buncle or  pyropos. 

CERBERA.    See  Botany  Index. 

CERBERUS,  in  fabulous  history,  a  dreadful  tbree- 
headed  mastiff,  bom  of  Typbon  and  Echidna,  and  placed 
*  to  guard  tbe  gAtes  of  bell.  He  fawned  upon  those 
who  entered,  but  devoured  all  who  attempted  to  get 
back.  He  was,  however,  mastered  by  Hercoles,  who 
dragged  him  op  to  tho  earth,  when,  m  struggUngi  a 
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foam   dropped  from  his  mouth,  which   produced  the  Cerberus 
poisonous  herb  called  aconite  or  wolf^s  bane.  | 

Some  have  supposed  that  Cerberus  is  the  symbol  of  ^erealia 
the  earth,  or  of  all-devouring  time  5  and  that  its  three ' 
mouths  represent  the  present,  past,  and  future.  The 
victory  obtained  by  Hercules  over  this  monster  de- 
notes the  conquest  whicb  this  hero  acquired  over  his 
passions.  Dr  Bryant  supposes  that  Cerberus  was  the 
name  of  a  place,  and  that  it  signified  the  temple  of 
the  Sun  5  deriving  it  from  Kir  Abor^  the  place  of  light. 
This  temple  was  called  also  Tor-Caph'Elf  which  was 
changed  to  r^ixii^«iA«« ;  and  hence  Cerberus  was  sup- 
posed to  have  had  three  heads.  It  was  likewise  called 
Tor-Ke^en^  Turn's  Regia;  whence  r^t  it«e^iif«f,  from 
r^Uf,  three^  and  aME^roy,  head. 

CERCELE,  in  Heraldry.  A  cross  cercele  is  a  cross 
which,  opening  at  the  ends,  turns  round  both  ways  like 
a  ram^s  horn.     See  Cross. 

CERCIS,  the  Judas  trle.     See  Botany  Index, 

CERCOPITHECI,  in  liaturai  History,  the  name 
given  by  Mr  Ray  to  monkeys,  or  tbe  class  of  apes  with 
long  tails.     See  SiMiA,  Mammalia  Index. 

CERDA,  John  Lewis  de  la,  a  learned  Jesuit  of 
Toledo,  wrote  large  commentaries  on  Virgil,'  which 
hate  been  much  esteemed  \  also  several  other  works; 
He  died  in  1643,  aged  So. 

CERDONIANS,  ancient  heretics  who  maintained 
roost  of  the  errors  of  Simon  Magus,  Satorninus,  and 
the  Manichees.  They  took  their  name  from  their 
leader  Cerdon^  a  Syrian,  who  came  to  Rome  in  the 
time  of  Pope  Hyginus,  and  there  abjured  his  errors  j 
but  in  appearance  only  ;  for  he  was  afterwards  con- 
victed of  persisting  in  them,  and  accordingly  cast  ont 
of  the  church  again.  Cerdoq  asserted  two  principles, 
tbe  one  good  and  the  other  evil ;  this  last,  according  to 
bim,  was  tlie  creator  of  the  world,  and  the  god  tbat 
appeared  under  the  old  law.  The  first,  whom  he  call- 
ed unknown^  was  the  father  of  Jesns  Christ  j  who,  he 
taught,  was  incarnate  only  in  appearance,  and  was 
not  born  of  a  virgin ;  nor  did  he  suffer  death  but  in 
appearance.  He  denied  the  resurrection,  and  rejected 
all  the  books  of  the  Old  Tesument,  as  coming  from  an 
evil  principle.  Marcion,  hit  disciple,  succeeded  him  in 
his  errors. 

CEREALIA,  in  antiquity,  feasts  of  Ceres,  institut- 
ed by  Triptolemus,  son  of  Celsus  king  of  Eleusine  in 
Attica,  in  gratitude  for  bis  having  been  instructed  by 
Ceres,  who  was  supposed  to  have  been  his  nurse,  in 
the  art  of  cultivating  corn  and  making  bread. 

There  were  two  feasts  of  thb  kind  at  Athens  ;  the 
one  called  Eleusinia^  the  other,  Thesmophoria.  See  the 
article  Eleusinia.  '  What  both  agreed  in,  and  was 
common  to  all  the  cerealia,  was,  that  tbey  were  cele- 
brated with  a  world  of  religion  and  purity  y  so  tbat 
it  was  esteemed  a  great  pollution  to  meddle,  on  those 
days,  in  conjugal  matters.  It  was  not  Ceres  alone 
that  was  honoured  here,  bat  also  Bacchus.  Tbe  vic^ 
tims  offered  were  bogs,  by  reason  of  tbe  waste  tbey 
make  in  tbe  products  of  the  earth  }  whether  there 
was  any  wine  offered  or  not,  is  matter  of  mack  de- 
bate among  tbe  critics.  Plaotos  and  Macrobtos  seem 
to  countenance  tbe  negative  side  j  Cato  and  Virgil  the 
positive.  Macrobius  says,  indeed,  they  did  not  offer 
wine  to  Ceres,  but  tnulsum^  which  was  a  composition 
of  wine  and  honey  boiled  up  together }  that  the  sa- 
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2i9t  December  to  that  goddess     These  expedientft|  boweTer,  have  oot  yet  been  accept*   Cemoo- 
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pregnant  8ow,  together  \vith 
cakes  arid  mulram  :  and  that  this  is  what  Virgil  means 
by  Miii^Bai>€ht>.  The  cerealia  pa-^sed  from  the  Greeks 
to  the  Bomans,  who  beld  them  for  eight  dajs  sacces" 
sively ;  commencing,  a:)  generally  held,  on  the  fifth 
of  the  ides  of  April.  It  was  the  women  alqne  wlio 
were  concerned  in  the  celebration,  all  dressed  in 
white:  the  men,  likewise  in  white,  were  only  spec- 
tators. Thej  ate  nothing  tit!  after  sunset ;  in  memory 
of  Ceres,  who  in  her  search  after  her  daughter  took 
00  repast  but  in  the  evening. 

After  the  battle  of  Cannse,  the  desolation  was  so 
great  at  Rome,  that  theiSe  were  no  women  to  cele- 
brate the  feast,  by  reason  they  were  all  in  mourning  \ 
80  that  it  was  omitted  that  year. 

Cerealia,  in  Botany^  from  Ceres^  the  goddess  of 
corn  'y  LinnsBUs^s  name  for  tbe  larger  esculent  seeds  of 
the  grasses :  these  are  rice,  wheat,  rye,  barley,  oats, 
millet,  panic  grass,  Indian  millet,  holcus,  zizania,  and 
maize.  To  this  head  may  be  likewise  referred  dar* 
ael  (lolivm)  ;  which,  by  preparation,  is  rendered  escu- 
lent. 

CEREBELLUM,  the  hinder  part  of  the  head. 
Sec  Anatomy  Index. 

CEREBRUM,  the  Rraik«  Its  structure  and  use 
are  not  so  fully  known  as  some  other  parts  of  the 
body  ;  and  different  authors  consider  it  in  various  man- 
ners. However,  according  to  the  observations  of  those 
most  famed  for  their  accuracy  and  dexterity  in  anato- 
mical inquiries,  its  general  structure  is  as  given  in  A- 
KATOMT.     See  Indefs, 

Th  Hunter  observes,  that  the  principal  parts  of  the 
gieduUary  substance  of  the  brain  in  idiots  and  mad- 
den, such  as  tbe  ihalami  nervorum  cpticorvm^  and  m^- 
dulia  oblongata^  are  foond  entirely  changed  from  a  me- 
dullary to  a  hard,  tough,  dark-coloured  substance, 
sometimes  resembling  white  leather. 

CEREMONIAL  (ceremomak)  a  book  in  which 
jp  prescribed  the  order  of  the  ceremonies  to  be  observ- 
ed in  certain  actions  and  occasions  of  solemnity  and 
|K)mp.  The  ceremonial  of  the  Roman  church  is  call- 
ed ordo  Romamts.  It  was  published  in  1516  by  the 
bishop  of  Corcyra  y  at  which  the  college  of  cardinals 
vere  so  scundalii^ed,  that  some  of  them  voted  to  have 
the  author  as  well  as  book  burnt,  for  bis  temerity  io 
exposing  the  sacred  ceremoUiCB  to  the  eyes  of  profane 
people. 

CerkmoKial  is  also  used  for  the  set  or  system  of 
](ules  and  ceremonies  which  custom  has  introduced  for 
r^golating  our  behaviour,  and  which  persons  practise 
towards  each  otberjc  either  out  of  duty,  decency,  or  ci- 
vility. 

Ceremonial,  in.  «  more  particular  sense,  denotes 
tbe  manner  in  which  princes  and  ambassadors  used  to 
receive  and  to  treat  one  another.  There  are  endless 
disputes  among  sovereigns  about  tbe  ceremoniali  some 
endeavouring  tav  b^  on  a  level,  and  others  to  be  supe- 
rior ^  insonwch, that  numerous  schemes  have  b^en  pro- 
posed for  settling  them*  The  chif  f  are,  i.  To  accom- 
nodate  the  difference  by  compromise  or  alteration  ^ 
so  tliat  one  shall  pixrcede  now,  the  other  ibe  oexi 
lime  ;  or  one  iaoae  place,  and  the  other  in  another: 
2.  By  seniority  \  so  that  an  elder  prince  in  years  shall 
^recMe    a  yponger^   witbout  apy  othex;,  distloction. 


ed  by  anj,  except  Some  alternate  princes^  as  tliey  are 
called,  in  Germany. 

Ceremonial  is  more  particularly  used  in  speaking 
of  the  laws  and  regulations  given  by  Moses  relating  to 
tbe  worship  of  God  among  the  ancient  Jews.  ]u  this 
sense  it  amounts  to  much  the  same  with  what  is  called 
the  Levitieal  law;  and  stands  contradistinguished  from 
the  moral  as  well  as  judicial  law. 

CEREMONY,  an  assemblage  of  several  actions, 
forms,  and  circumstances,  serving  to  render  a  thing  more 
magnificent  and  soh;mn. 

In  1646,  M.  Ponce  published  a  history  of  ancient 
ceremonies,  tracing  the  rise,  growth,  and  introduction 
of  each  rite  into  the  church,  and  its  gradual  advance- 
ment to  superstition  therein.  Many  of  them  were  bor- 
rowed from  Judaism  \  but  more  seemingly  from  Pa- 
ganism. Dr  Middleton  has  given  a  fine  discourse  on 
tbe  conformity  between  the  Pagan  and  Popish  cere- 
monies, whicb  be  exemplifies  in  the  use  of  incense, 
holy  water,  lamps,  and  candles,  before  the  shrines  of 
saints,  votive  gifts  or  offerings  round  the  shrines  of 
the  deceased,  &c.  In  effect,  the  altars,  images,  crosses, 
processions,  miracles,  and  legends ;  nay,  even  the  very 
hierarchy,  pontificate,  religious  orders,  &c.  of  the  pre- 
sent Romans,  he  shows,  are  all  copied  from  their  hea- 
then  ancestors.-' We  have  an  ample  and  magnificent 
account  of  the  religious  ceremonies  and  customs  of  all 
nations  in  the  world,  represented  in  figures  designed  by 
Picart,  with  liistorical  explanations,  and  many  curiooa 
dissertations. 

Master  of  the  Cbremosies^  an  officer  instituted  by 
King  James  I.  for  the  more  honourable  reception  of 
ambassadors  and  strangers  of  quality.  He  wears  about 
his  neck  a  chain  of  gold,  with  a  medal  under  the  crown 
of  Great  Britain,  having  on  one  side  an  emblem  of 
peace,  with  this  motto,  Beati pactjict ;  and  on  the  other, 
an  emblem  of  war,  with  Dieu  et  mon  droit :  his  salary 
is  300I.  per  annum. 

Assistant  Master  of  the  CjsBSMOiriESj  is  to  execute 
the  employment  in  all  points,  whensoever  tbe  master  of 
the  ceremonies  is  absent.^  His  salary  is  141I.  13s.  4d. 
per  annum. 

Marshal  of  tie  Csesmoniss^  is  their  officer,  being 
subordinate  to  them  both.  His  salary  is  lool.  per  an* 
num. 

CERENZA,  a  town  of  Italy,  in  the  kingdom  of 
Naples,  and  in  the  Hither  Calabria,  with  a  hishop^a 
see.    It  is  seated  on  a  rock,  in  £•  Long.  1 7.  5.  N.  Lat*. 
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CERES,  a  pagan  deity,  the  inventor  or  goddess  of 

corn  }  in  like  manner  as  Bacchns  was  of  wine. 

According  to  the  poets,  she  was  the  daughter  of  Sa«. 
turn  and  Ops,  and*  the  mother  of  Proserpine,  whom  she 
had  by  Jupiter.  Pluto  having  stolen  away  Proserpine,. 
Ceres  travelled  all  over  the  world  in  quest  of  her  daugh^ 
ter,  by  the  help  of  a  torch,,  which  she  had  lighted  in 
Mount  ^tna. 

As  Ceres  was  thus  travelling'  in  search  of  her  daugh- 
ter, she  came  to  Celens  king  of  Eleusis,  and  under- 
took to  bring  up  his  infant  son  Triptolemus.  Being 
desirous  to  render  her  charge  immortal,  she  fed  him 
in.  the  day  time  with  divine  milk,  and  in  the  night 
covered  bim  with' fire.  Celeus  observing  an « unusual 
improvement  io  h\»  soiii  resolved  to  watcL  his  norse  i> 
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to  :nrhtch  end  he  liid  himself  in  tliat  part  of  the  house 
where  she  used  to  cover  the  chiJd  with  fire :  hut  when 
he  eaw  her  put  the  infant  under  the  emhers,  he  cried 
out  and  discovered  himself.  Ceres  punished  the  curio- 
sity and  indiscretion  of  the  father  with  death.  After* 
wards  she  taught  the  youth  the  art  of  sowing  corn  and 
other  fruits,  and  mounted  him  in  a  chariot  drawn  by 
winged  dragons,  that  be  might  traverse  the  world,  and 
teach  mankind  the  nse  of  com  and  fruits*  After  this, 
having  discovered,  by  means  of  the  nymph  A.rethu8a, 
that  Proserpine  was  ip  the  infernal  regions,  she  applied 
to  Jupiter,  and  obtained  of  him  that  Proserpine  should 
be  restored,  on  condition  that  she  had  tasted  nothing 
during  her  stay  in  that  place  :  but  it  being  discovered, 
by  the  information  of  Ascalaphus,  that,  as  she  was- 
walking  in  Pluto^s  orchard,  she  had  gathered  an  apple, 
and  had  tasted  of  some  of  the  seeds,  she  was  for  ever 
forbidden  to  return*  Ceres,  out  of  revenge,  turned 
Ascalaphus  into  an  owl.  At  length,  Jupiter,  to  miti- 
gate her  grief,  permitted  that  Proserpine  should  pass 
one  half  of  the  year  in  the  infernal  regions  with  Pluto, 
and  the  other  half  with  her  mother  on  earth. 

Cicero  speaks  of  a  temple  of  Ceres  at  Catanea  in 
Sicily,  where  was  a  very  ancient  statue  of  that  goddess, 
but  entirely  concealed  from  the  sight  of  men,  every 
thing  being  performed  by  matrons  and  virgins. 

CERET,  a  town  of  France  in  Rousillon,  with  a 
magnificent  bridge  of  a  single  arch.  It  is  seated  near 
the  river  Tec,  in  £.  Long.  2.  46.  N.  Lat*  42.  sj. 

CEREUS,  in  Botany,    See  Cactus. 

CERIGO,  an  island  in  the  Archipelago,  anciently 
called  Cytherea  ;  noted  for  being  the  birthplace  of  He- 
len and  of  Venus.  It  is  now  one  of  the  seven  i^les 
constituting  the  Ionian  republic.  At  present  there  is 
nothing  very  delightful  in  the  place ;  for  the  country 
is  mountainous,  and  the  soil  dry.  It  abounds  in  hares, 
quails,  turtle,  and  excellent  falcons.  It  is  about  50 
miles  in  circumference,  and  produces  corn,  wine,  flax, 
oil,  and  cotton.  The  town  of  the  same  name  is  strong 
both  by  art  and  nature,  being  seated  on  a  craggy  rock. 
The  inhabitants,  who  are  Greek  Christians,  were  a^ 
bout  10,000  in  number  in  i8o6. 

CERINES,  a  town  in  the  island  of  Cyprus,  with  a 
good  castle,  a  harbour,  and  a  bishop's  see.  £•  Long. 
33.  35.  N.  Lat,  ^S'  ^^* 

CERINTHE,  HoNEYwoRT.     See  Botany  In- 

CERINTHIANS,  ancient  heretics,  who  denied 
the  deity  of  Jesus  Christ.-— They  took  their  name 
from  Cerinthus,  one  of  the  first  heresiarchs  in  the 
church,  being  contemporary  with  St  John.     See  Cn- 

XINTHUS. 

They,  believed  that  Jesus  Christ  was  a  mere  man, 
born  of  Joseph  and  Mary  \  hut  that,  in  his  bnptism, 
a  celestial  virtue  drscended  on  him  in  form  of  a  dove  ; 
by  means  whereof  he  was  consecrated  by  the  Holy 
Spirit,  and  made  Christ.  It  was  by  means  of  this  ce- 
lestial virtue,  therefore,  that  he  wrought  so  many  mi- 
racles j  which,  as  he  received  it. from  heaven,  quitted 
him  after  his  passion,  and  returned  to  the  place  whence 
it  came  \  so  that  Jesus,  whom  they  called  a  pure  tnan^ 
really  died  and  r-jse  again  ;  but  that  Christ,  who  was 
distinguished  from  Jesus,  did  not  sufl^r  at  all.  It  was 
partly^  to  refute  this  sect  that  St  John  wrote  his  go- 


spel.    They  received  the  gospel  of  St  Matthew,  to    Cerin* 
countenance  their  doctrine  of  circumcision,  from  Christie    thisiit 
being  circumoised  ;  but  they  omitted  the  genealogy.       .H 
They  discarded  the  epistles  of  St  Paul,  because  that^J*^ 
apostle  held  circumcision  abolished. 

CERINTHUS,  a  heresiarch,  cotemporary  with  the 
apostles,  ascribed  the  creation  not  to  God,  hot  to  aa«  ' 
gels.  He  taught  that  Jesus  Christ  i^as  tlie  ton  of  Jo- 
seph, and  that  circumcision  ought  to  be  retained  under 
the  gospel.  He  is  looked  upon  as  the  head  of  the 
converted  Jew9,  who  raised  in  the  church  ofAntioelL 
the  tumult  of  which  St  Luke  has  given  the  history  ia 
the  15th  chapter  of  the  Acts.  Some  authors  aseribe 
the  book  of  the  Apocalypse  to  Cerinthus ;  adding,  that 
he  put  it  off  under  the  name  of  St  John,  the  better  to 
authorize  his  reveries  touching  Christ's  reign  open 
earth  :  and  it  is  even  certain  that  he  published  some 
works  of  this  kind  under  the  title  of  Apocalypse.  See 
Apocalypse. 

CEROPEGIA.    See  Botany  Index. 

CERTHIA,  in  OrmiAoIogy,  the  Creeper  or  Ox- 
eye,  a  genus  belonging  to  the  order  of  picse.      See 

CERTIFICATE,  Trial  by,  in  the  law  of  Eng- 
land,  a  species  of  trial  allowed  in  such  cases  where  the 
evidence  of  the  person  certifying  is  the  only  proper 
criterion  of  the  point  in  dispute  *.  For  when  the  fact* See Trui^ 
In  question  lies  out  of  the  cognizance  of  the  court,  the 
judges  must  rely  on  the  solemn  averment  or  informa« 
tion  of  persons  in  such  a  station  as  affords  them  the 
most  clear  and  competent  knowledge  of  the  truth.  As  Blaekii. 
therefore  such  evidence,  if  given-to  a  jury,  must  have^""*"^'* 
been  conclusive,  the  law,  to  save  trouble  and  circuity^ 
permits  the  fact  to  be  determined  upon  such  certificate- 
merely.  Thus,  I.  If  the  issue  be  whether  A  was  ab- 
sent with  the  king  in  his  army  oat  of  the  realm  in  time 
of  war,  this  shall  be  tried  by  the  certificate  of  the  ma- 
reschal  of  the  king's  host  in  writing  under  his  seal, 
which  shall  be  sent  to  the  justices.  2*  If,  in  order  to 
avoid  an  outlawry,  or  the  likd,  it  was  alleged  that 
the  defendant  was  in  prison,  ultra  mare,  at  Bourdeanx^ 
or  in  the  service  of  the  mayor  of  Bourdeaux,  this  shoaU* 
have  been  tried  by  the  certificate  of  the  mayor,  and 
the  like  of  the  captain  of  Calais.  But  when  this  wae 
law,  those  towns  were  under  the  dominion  of  the 
crown  of  England.  And  therefore,  by  a  parity  of 
reason,  it  should  now  hold,  that  in  similar  cases  arising 
at  Jamaica  or  Minorca,  the  trial  should  be  by  certifi* 
Cate  from  the  governor  of  those  islands.  We  also  find* 
that  the  certificate  of  the  queeu'a  messengers,  sent  to 
summon  home  a  peeress  of  the  realm,  was  formerljr 
held  a  sufficient  trial  of  the  contempt  in  refusing  to 
obey  such  summons.  3.  For  matters  within  the  realm ; 
the  custonui  of  the  city  of  London  shall  be  tried  by 
the  certificate  of  tlie  mayor  and  aldermen,  certified  by^ 
the  mouth  of  their  recorder,  upon  a  surmise  from  the 
party  alleging  it,  that  the  custom  ought  to  be  thus 
tried  ^  else  it  most  be  tried  by  the  country :  As,  the 
custom  of  distributing  the  efiecte  of  freemen  deceased  j 
of  enrolling  apprentices,  or  that  he  who  is  free  of 
one. trade  may  use  another  (  if  any  of  these,  or  other 
similar  points  come  in  issue.  4.  The  trial  of*  all  c«s« 
toffls  and  practice  of  the  courts  shall  be  by  certificato' 
firom  the  proper  officers  of  thoso  courts  respectively ; 
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CcrtiAcate  M)d  when  returned  was  made  on  a  writ  by  tbe  sheriff  or 

I        under  sheriff,  shall  be  oqIv  tried  by  his  own  certificate. 
Cerrfcal         '     -^ 


Venci*. 


CERTIORARI,  in  Law^  a  writ  which  issues  out 
of  the  ebancerj,  directed  to  an  inferior  court,  to  call 
up  the  records  of  a  cause  there  depending,  in  order 
that  justice  may  be  done.  And  this  writ  is  obtained 
upon  complaint,  that  tbe  party  who  seeks  it  has  re- 
ceived hard  usage,  or  is  not  likely  to  have  an, impartial 
trial  in  the  inferior  court.  A  certiorari  is  made  re- 
turnable either  in  the  king's  bench,  common  pleas,  or 
in  chancery. 

It  is  not  only  used  out  of  the  court  of  chancery, 
but  likewise  out  of  the  ktng^s  bench  \  in  which  last 
mentioned  court  it  lies  where  the  king  would  be  cer- 
tified of  a  record.  Indictments  from  inferior  courts, 
an^  proceedings  of  the  quarter-sessions  of  the  peace, 
may  also  be  removed  into  the  king's  bench  by  a  cer- 
tiorari :  and  here  the  very  record  must  be  returned,- 
and  not  a  transcript  of  it ;  though  usually  in  chancery, 
if  a  certiorari  be  returnable  therOi  it  removes  only  the 
tenor  of  the  record. 

CERTITUDE,  considered  in  the  things  or  ideas 
which  are  the  objects  of  our  understanding,  is  a  ne- 
cessary agreement  or  disagreement  of  one  part  of  our 
knowledge  with  another:  as  applied  to  the  mind,  it 
is  the  perception  of  such  agreement  or  disagreement : 
or  such  a  firm  well-grounded  assent,  as  excludes  not 
only  all  manner  of  doubt,  but  all  conceivable  possibili- 
ty of  a  mistake. 

There  are  three  sorts  of  certitude,  or  assurance,  ac- 
cording to  the  different  natures  and  circumstances  of 
things.  I.  A  physical  or  natural  certitude,  which  de- 
pends upon  the  evidence  of  sense  \  as  that  I  see  such 
or  such  a  colour,  or  hear  such  or  such  a  sound  j  no- 
body questions  of  the  truth  of  this,  where  the  organs,  the 
medium,  and  the  object,  are  rightly  disposed.  2.  Ma- 
thematical certitude  is  that  arising  from  mathematical 
evidence  :  snob  as,  that  the  three  angles  of  a  triangle 
are  equal  to  two  right  ones.  3.  Moral  certitude  is  that 
founded  on  moral  evidence,  and  is  frequently  equiva- 
lent to  a  mathematical  one  \  as  that  there  was  former- 
ly such  an  emperor  as  Julius  Ceesar,  and  that  he  wrote 
the  commentarier which  pass  under  bis  name  \  br cause 
the  historians  of  these  times  have  recorded  it,  and  no 
man  has  ever  disproved  it  since :  this  affords  a  moral 
certitude,  in  common  sense  so  great,  that  one  would  be 
thought «  fool  or  madman  for  denying  it. 

CERTOSA,  a  celebrated  Carthusian  monastery, 
in  the  territory  of  the  Pavese,  in  the  duchy  x>f  Milan, 
four  miles  from' Pavia:  its  park  is  surrounded  with  a 
wall  20  miles  in  circumference  \  but  there  are  several 
small  towns  and  villages  therein. 
CERVANTES.  See  Saavedra. 
CERVERA,  a  town  of  Spain  in  Catalonia,  seated 
on  a  small  river  of  the  same  name,  in  E.  Long.  i.  9. 
N.  Lat.  41.  28. 

CERVIA,  a  sea-port  town  of  Italy,  in  Romagna, 
with  a  bishop's  see,  seated  on  the  gulf  of  Venice,  in 
£.  Long.  13.  5.  N.  LaC.  44.  16. 

CERVICAL  KERVEs,  are  seven  pair  of  nerves,  so 
called,  as  having  their  origin  in  tbe  cervix^  or  neck. 

Cervical  Vessels^  among  anatomists,  denote  the  ar- 
teries, veins,  &c.  which  pass  through  the  vertebra  and 
muscles  of  the  neck  up  to  tbe  skiilL 
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CERVIX,  in  Anatomy^  properly  denotes  tbe  hind 
part  of  tbe  neck  \  as  contradistinguished  from  the  fore 
part,  which  is  called  j^/^/tim,  or  tbe  throat. 

Cervix  of  the  Scapula^  denotes  the  head  of  the 
shoulder  blade,  or  that  upper  process  whose  sinus  re- 
ceives.the  head  of  the  humerus. 

CExy/x  of  ths  Uterus^  the  neck  of  the  uterus^  or  that 
oblong  canal  or  passage  between  the  internal  and  ex- 
ternal orifices,  which  receives  and  encloses  the  penis 
like  a  sheath,  whence  it  is  also  called  Vagina.* 

CERUMEN,  a  thick,  viscouS|  bitter,  excrementi- 
tious  humour,  separated  from  the  blood  by  proper  glands 
placed  in  the  meatus  auditorius^  or  outer  passage  of 
tbe  ear. 

CERUSS,  White  Lead,  a  sort  of  calx  of  lead, 
made  by  exposing  plates  of  that  metal  to  the  vapour  of 
vinegar.     See  Chemistry  Index. 

Cernss,  as  a  medicine,  is  used  externally,  eitiier  mix- 
ed in  ointments  or  by  sprinkling  in  on  old  gleeting 


and  watery  ulcers^  and  in  many  diseases  of  the  skin. 
If,  when  it  i:^  reduced  into  a  fine  powder,  it  is  received 
in  with  the  breath  in  inspiration,  and  carried  down  in- 
to the  lungs,  it  causes  incurable  asthmas.  Instances  of 
the  very  pernicious  effects  of  this  metal  are  too  often 
seen  among  those  persons  who  work  lead  in  any  form, 
but  particularly  among  the  workers  in  white  lead. 

The  painters  use  it  in  great  quantities }  and  that  it 
m^y  be  afforded  cheap  to  them,  it  is  generally  adul- 
terated with  common  whiting. 

CERVUS,  or  Deer,  in  Zoology^  a  genus  of  qua- 
drupeds belonging  to  the  order  of  Pecora.  See  Mam- 
malia Index. 

Servus  VolanSt  in  Natural  History^  a  name  given 
by  authors  to  the  stag-fly,  or  homed  beetle,  a  very 
large  species  of  beetle  with  horns  sloped,  and  some- 
thing like  those  of  the  stag. 

CERYX,  in  antiquity.  The  ceryces  were  a  sort  of 
public  criers,  appointed  to  proclaim  or  publish  things 
aloud  in  assemblies.  The  ceryx  among  the  Greeks  an- 
swered to  the  praco  among  the  Romans.  Our  criers 
have  only  a  small  part  of  their  office  and  authority. 

There  were  two  kinds  of  ceryces,  ci i;i/  and  sacred* 
The  former  were  those  appointed  to  call  assemblies, 
and  make  silence  therein  j  also  to  go  on  messages,  and 
do  the  office  of  our  heralds,  &c.  The  sacred  ceryces 
were  a  sort  of  priests,  whose  office  was  to  proclaim  si- 
lence in  the  public  games  and  sacrifices,  publish  the 
names  of  the  conquerors,  proolaim  feasts,  and  the  like. 
The  prfesthood  of  the  ceryces  was  annexed  to  a  parti- 
cular family,  the  descendants  of  Ceryx,  son  of  Eumol- 
pus.  To  them  it  also  belonged  to  lead  solemn  vic- 
tims to  slaughter.  Before  the  ceremonies  began,  they 
called  silence  in  the  assembly,  by  the  formula,  Xv^nfm- 
n  rvyt  wtH  Hm  Xmsti ',  answering  to  ihe/avete  Unguis  of 
the  Romans.  When  the  service  was  over,  they  dis- 
missed the  people  with  this  formula,  Amm  •ftnc,  Ite^ 
missa  est, 

CESARE,  among  logicians,  one  of  the  modes  of 
the  second  figure  of  syllogisms  j  the  minor  proposition- 
of  which  is  an  universal  siffirmative,  and  the  other  two 
universal  negatives:  thus, 

Ce  No  immoral  books  ought  to  be  read  \ 

Sa  But  every  obscene  book  is  immoral  i 

Re  Tberefi)re  00  obscene  books  oogbt  to  be  read. 

CESENA, 


C    E    S 
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CESAROTTI,  Melchior,  au  Italian  poet.  See 
Supplement. 

CESENAy  a  town  of  Ronaagna  in  Italy,  with  a 
bishop's  see,  subject  to  the  pope,  antl  seated  on  the 
river  Savio,  in  E.  Long.  1 2.  46.  N.  Lat.  44.  8. 

CESPITOSi^  FLANTiK  (trom  cespes^  turf  or  sod), 
are  those  plants  which  produce  many  stems  from  one 
root,  and  thence  form  a  close  thick  carpet  on  the  sor- 
£ice  of  the  earth. 

Cespitosjb  PaludeSf  turf  bogs. 

CESSATION,  the  act  of  intermitting,  or  discontU 
naing,  the  coare^  of  any  thing,  work,  or  action. 

Cessation  ofAitne^  an  armistice  or  occasional  truce. 
See  Truce. 

When  the  commander  of  a  place  finds  things  re- 
duced to  an  extremity,  so  tliat  he  must  either  surrender, 
or  sacrifice  the  garrison  and  inhabitants  to  the  mercy 
of  the  enemy,  he  plants  a  white  flag  on  the  breach,  or 
beats  tlie  cliamade  ^  on  which  a  cessation  of  arms  com- 
OMnces,  to  give  room  for  a  capitulation. 

CESSIO  BoNOROM,  in  ScoU  Law^  the  name  of  that 
action  by  which  an  insolvent  debtor  may  apply  for  li- 
beration from  prison,  upon  making  over  his  whole  real 
mnd  persona!  estate  to  his  creditors. 

CESSION,  in  LaWf  an  act  by  which  a  person  sur- 
renders and  transmits  to  another  person  a  right  which 
belonged  to  himself.  Cession  is  more  particularly  used 
in  the  civil  law  for  a  voluntary  surrender  of  a  person^s 
effects  to  his  creditors  to  avoid  punishment.  See  the 
article  Bakkrupt. 

In  several  places  the  cession  carried  with  it  a  mark 
of  infamy,  and  obliged  the  person  to  wear  a  green 
cap  or  bdnnet  ;  at  Lucca,  an  orange  one ;  to  neglect 
this  was  to  forfeit  the  privileges,  of  the  Cession,  This 
was  originally  intended  to  signify  that  the  cessionary 
was  become  poor  through  his  own  folly.  The  Italiao 
lawyers,  describe  the  ceremony  of  cession  to  consist  in 
striking  the  bare  breech  three  times  against  a  stone, 
called  LapiS  Viiuperit\  in  presence  of  the  judge.  For- 
merly it  consisted  in  giving  up  the  girdles  and  keys  in 
court  i  the  ancients  using  to  carry  at  their  girdles  the 
chief  utensils  wherewith^they  got  their  living }  as  the 
scrivener  his  escritoire,  the  merchant  his  bag,  &c. 
The  form  of  cession  among  the  ancient  Gauls  and  Ro- 
mans was  as  follows  :  The  cessionary  gathered  up  dust 
in  bis  led  band  from  the  four  corners  of  the  house,  and 
standing  on  the  threshold,  holding  the  door-post  in  his 
right  band,  threw  the  dost  back  over  his  shoulders  ^  then 
stripping  to  his  shirt,  and  quitting  his  girdle  and  bags. 


he  jumped  with  a  pole  over  a  hedge;  hereby  letting    Cesaioa 
the  world  know  that  he  had   nothing  left,  and  that        B 
when  he  jumped,  all  he  was  worth  was  in  the  air  with  Ceffach.^ 
him.     This  was  the  cession  la  criminal  matters.     In 
civil  cases  it  was  sufficient  to  lay  a  broom,  a  switch, 
or  a  broken  straw,  on  the  threshold :  this  was  called 
chrenecruda  per  durpUlum  etfestucofiu 

Cession,  in  the  ecclesiastical  law,  is  when  an  ec« 
clesiaslical  person  is  created  a  bishop,  or  when  a  par- 
son of  a  parish  takes  another  benefice,  without  dispen- 
sation, or  being  otherwise  qualified.  In  both  these 
cases  their  first  benefices  become  void  by  cession,  with- 
out any  resignation  \  and  to  these  livings  that  the  per- 
son had,  who  was  created  bishop,  the  king  may  pre- 
sent for  that  time,  whosoever  is  patron  of  them ;  and 
in  the  ether  case  the  patron  may  present :  bot  by  dis- 
pensation of  retainder,  a  bishop  may  retain  some  or 
all  the  preferments  he  was  entitled  to  before  be  was 
made  bishop. 

CESTRUM,  Bastard  Jasmine.  See  Botany 
Index. 

CESTUI,  a  French  wo^d,  signifying  he  or  Atim, 
frequently  used  in  the  English  law  writings.  Thus, 
Cestui  qui  trusty  a  person  who  has  lands,  &c.  commit- 
ted to  him  for  the  benefit  of  another  \  and  if  such  per- 
son does  not  perform  his  trust,  he  is  compellable  to  it 
in  chancery.  Cestui  qui  vie^  one  for  whose  life  any 
lands,  &c.  ,ai%  granted.  Cestui  qui  use^  a  person  to 
whose  use  any  one  is  infeoffed  of  lands  or  tenements. 
Formerly  the  feoffees  to  uses  were  deemed  owners  of 
the  land,  but  now  the  possession  is  adjudged  in  cestui 
qui  use, 

CESTUS,  among  ancient  poets,  a  fine  embroidered 
girdle  said  to  be  worn  by  Venus,  to  which  Homer 
ascribes  the  power  of  charming  and  conciliating  love. 
The  word  is  also^  written  cesium  and  ceston :  it  comes 
from  M^ff  a  girdle  or  other  thing  embroidered  or 
wrought  with  a  needle  j  derived,  according  to  Servius, 
from  Kffnif ,  pungere  ;  whence  also  incestus^  a  term  used 
at  first  for  any  indecency  by  undoing  the  girdle,  &c. 
but  now  restrained  to  that  between  persons  near  a-kin. 
See  Incest. 

CETACEOUS,  an  appellation  given  to  the  fishes  of 
tlie  whale  kind.     See  Cetologt. 

CETE,  the  name  of  Linnaeus's  seventh  order  of 
mammalia,  comprehending  the  MoNODON,  Balxna, 
Phtseter,  and  Delphinus.   See  Cetologt. 

CETERACH,  the  trivial  name  of  a  species  of  A«. 
SPLENIUM.    See  AsFLENiuifi  Botany  Indetf. 
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DefinitloD  TTNDER  this  general  title  is  comprehended  the 
•f  the  title.  \J  .  hJ^tQiy  of  that  division  of  iparine  animals,  which 
in  the  Linnsean  arrangement  constitutes  the  seventh 
order  of  the  class  mammalia.  This  is  the  order  cete  or 
whaies.  Ray  and  Willoughby  have  included  this  or- 
der of  animals  under  the  dass  of  fishes.  Ray,  in  his 
arrangement  of  fishes,  divides  them  into  t;wo  principal 
sections.  The  one  con^prehends  those  fishes  which  are 
fomtshed  with  lungs  for  respiration  \  and  the  other, 
those  which  breathe  by  nyeans  of  gills,  and  may  be 
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considered  as  truly  fishes.     In  the  former  section  are  - 

included  the  cetaceous  fishes  \  and  the -reasons  which  - 

he  assigns  for  arranging  them  in  this  manner  are,  that 

they  agree  in  external  form  with  fishes  \  that  they  are 

entirely  naked,  or  covered  only  with  a  smooth  skin  ^ 

and  that  they  live  entirely  in  the  water,  and  have  alt 

the  actions  of  fishes.     Although  this  tribe  of  animals  q^^^^j^, 

resembles  fishes,  not  only  in  manners  and  habits,  but  bj  Linjin* 

also  in  being  inhabitanU  of  the  same  element,  Lin- at, 

nteus  thought  proper  to  elass  them  with  the  mammalia. 
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latrodne*  on  accoant  of  the  similarity  of  their  internal  stmcture, 
don.      having  a  doable  heart  and  warm  blood, .  and  respiring 
like  them  by  means  of  longs. 

Mr  Pennant,  in  his  British  Zoology,  has  objected 
to  the  classification  of  cetaceous  animals  with  the  mam- 
malia, as  Linnseus  has  done,  because,  *'  to  have  pre- 
served the  chain  of  beings  entire,  he  says  that  Linnseus 
should  have  made  the  genus  phoae  or  sedlsj  and  that  of 
the  frichecui  or  manati,  immediately  precede  the  whale, 
those  being  the  links  that  connect  the  mammalia  or 
quadrupeds  with  the  fish  \  for  the  seal  is  in  respect  to 
its  legs  the  most  imperfect  of  the  former  class  ;  and  in 
the  numati  the  hind  feet  coalesce,  assuming  the  form 
of  a  bro^d  horizontal  taiU'    On  this  account,  Mr  Pen- 
nant has  arranged  the  cetaceous  order  of  animals  under 
5        his  class  of  fishes,  including  them  under  the  first  division 
Tieaud  of  of  that  class.    For  the  same  reasons  we  have  separated 
■eparately.  |(,0|q  fp^^  ||,e  ^\^^  ^jf  fishes  j  but  although  they  re- 
semble the  quadrupeds,  which  compose  chiefly  the  ctass 
mamnAdia,  in  being  warm-blooded,  and  in  the  functions 
of  circulation  and  respiration  ;  yet,  as  they  possess  cha- 
racters so  totally  distinct  from  any  of  the  mammalia, 
we  judged  it  more  natural  to  separate  them  also  from 
5        this  class,  and  to  treat  of  them  in  the  present  article. 
Thfir  bis-  Tfaig  tribe  of  animals  is  also  entitled  to  a  separate 
^l^^l"^*      treatise,  both  on  account  of  the  interest  to  be  derived 
*      from  their  natural  history,  and  on  account  of  their  im- 
portance in  a  commercial  view. 

The  history  of  cetaceous  animals,  as  well  as  that  of 
the  other  inhabitants  of  tb6  ocean,  cannot  be  expected 
to  be  oomplete.  They  are  beyond  the  reach  of  the 
naturalist,  from  the  nature  of  the  element  in  which 
tbey  live  $  and  even  when  he  is  favoured  with  a  tran- 
sient glimpse,  the  rapidity  of  tiieir  motions  precludes 
the  possibility  of  obtaining  much  accurate  knowledge 
of  their  nAuiners  and  habits.  But  the  abode  of  the 
whale  is  the  most  inaccessible  parts  of  the  ocean.  The 
frozen  regions  of  the  north  and  south  are  his  chief  re- 
treat—regions 90  inhospitable,  as  to  forbid  the  approach 
of  <tfae  most  hardy  naturalist  with  all  his  zeal  and  ardour, 
and  to  be  visited  only  by  the  adventurons  fisherman, 
prompted  by  the  hope  of  gain.  To  the  latter,  chiefly, 
we  are  indebted  for  what  knowledge  we  possess  of 
this  tribe  of  animals.  And  from  men  who  had  a  very 
different  object  in  view,  who,  in  this  hazardous  trade, 
had  to  struggle  with  the  severest  seasons,  in  a  climate 
^  where  the  rigour  of  winter  rarely  relaxes,  information 
P  on  this  subject  could  neither  be  accurate  nor  extensive. 
Soarccs  of  This,  however,  was  the  principal  source  from  which 
l^onna.  ^1,^  earlier  writers  on  this  department  of  natural 
history  derived  their  information.  Such  were  Sihbald, 
Martens,  Dudley,  Clein,  and  Anderson,  who  composed 
their  descriptions  from  the  relations  and  memoirs  which 
were  communicated  to  them  by  fishermen  and  voyagers. 
Hence  have  originated  these  erroneous  and  inaccurate 
details  which  have  been  introduced  into  the  works  of 
naturalists. 

The  name  of  Ceit^  as  the  word  which  is  derived 
from  the  Greek  language  originally  signifies,  waf  given 
indiscriminately  to  all  marine  animals  of  eztraordmary 
size.  It  has  been  limited  by  later  naturalists  to  that 
tribe  of  fishes  which  are  distiugoished  from  other  fishes 
by  the  functions  of  respiration  and  circulation,  and  by 
being  viviparous.  These  are  now  included  under  the 
general  term  cetaceous  fishes.    Bestde^the  discrimina- 
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tive  marks  of  respiration,  circulation,  and  being  vivi-  tntrodiie- 
parous,  others  may  he  mentioned.     In  the  cetaceous      u'ou. 
fishes  the  skin  is  not  covered  with  scales  as  in  other  ^       w     ^ 
fishes  ^  there  are  one  or  two  orifices  in  the  upper  P<urt  j^» '' 
of  the  head  for  discharging  water;   the  lateral  fins  i^^^  ^ii^^^ 
are  furnished  with  articulations  as  in  the  human  hand,flsbct, 
and  the  tail  is  horizontal.    There  is  another  remarkable        '* 
difference  between  the  cetaceous  and  other  fishes,  in*'^'^^ 
the  greater  quantity  of  blood,  and  the  thick  cover- 
ing of  fat  or  bluboer^  for  which  the  former  are  dis- 
tinguished.    And  considering  the  temperature  of  tho 
climate,  and  the  element  in  which  these  animals  live, 
this  seems  to  be  a  wise  and  necessary  provision  of  na- 
ture.   The  great  quantity  of  blood  produces  a  greater 
degree  of  heat,  and  the  spongy  porous  mass  of  blubber,  and  quaa- 
being  from  its  nature  a  slow  conductor  of  heat,  is  antitjoT 
excellent  defence  against  the  rigour  of  the  seasons  in  blood, 
the  polar  regions. 

In  the  following  treatise  we  propose  to  lay  before 
our  readers,  ist.  The  Classification  and  Natural  History 
of  Cetaceous  Fishes  \  2d,  Their  Anatomy  and  Physio- 
logy ;  and,  lastly.  The  History  of  the  Whak  Fishery 
as  an  object  of  trade.  These  shall  be  the  subjects  of 
three  chapters. 

Chap.  I.  Of  the  Classification  and  Natural  History  of 

.  Cetaceous  Fishes* 

■  Cetaceous  fishes  have  been  divided  into  four  cli|86es,GiMscB 
the  characters  of  which  are  taken  from  the  want  offev. 
teeth,  from  the  structure  of  the  teeth,  and  firom  their 
position  in  one  or  both  jaws.     The  following  table  ex- 
hibits the  charactejs  of  these  classes,  with  a  translation 
opposite  for  the  sake  of  the  English  reader. 

I  St,  Balsna,  or  Whole. 


Dentium  loco  lamina  cor- 
neeein  maxilla  superiors. 


In  place  of  teeth  there  are 
horny  plates  in  the  up- 
per jaw, 

2d,  MoNOBON,  or  Unicorn  Fish* 


Dens  unicusaut  duo  in  par  ^ 
te  antica  maxUlee  superi- 
oris  horizontaliter  eMser- 

a. 


One  or  two  teeth  horizon- 
tally inserted  in  the  an- 
terior part  of  the  upper 
jaw. 


3d,  Physeter,  or  Spermaceti  Whale. 


Teeth  in  the  lower  jaw, 
hot  scarcely  conspicuous 
in  the  upper  jaw. 


Denies  veri  in  maxilla  in-- 
feriorei  aliquot  veropla^ 
nif  vix  conspicuiin  max" 
ilia  superiors 

4th,  Delphikus,  or  Dolphin. 

Denies  in  utraque  maxilla.  |  Teeth  in  both  jairs. 

Each  of  the  four  classes  which  we  have  now  enume- 
rated and  characterised,  comprehends  only  a  single 
genus,  the  characters  of  which  are  as  follqws : 

Geverzc  Cbabactebs* 
1st  Genus,  BaUEKA,  or  WkaU. 


Genenu 


Mamlla  superior  dentium 
locOf  laminis  comeis  in- 
structa  ;  fistula  dupkse 
in  vertice. 


The  upper  jaw  is  funibb- 
ed  with  horny  plates  in 
place  of  teeth,  and  there 
are  two  blow-holes  on 
the  top  of  the  head. 

2i, 
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In  the  ftaterior  put  of  the 
upper  jaw  there  is  oAe 


Dens  Ufdcus  out  duo^  iongi 
atft  breves^  recti  vel  re^ 
curvt\  ur  parte  aniica 
mamiUe  ntperiorieextef^ 
Hi  fisiula  in  occipite* 


3d  Genus,  PHTSETZRy 

Denies  veri  et  tnsiUles  in 
maxiUa  inferware^  in  qui* 
husdam  vero  maieiih  su^ 
perior  dentibus  planis 
vin  conspicuis  instmcta; 
fistula  in  anguh  Si^pe^ 
riore  rostri* 


or  ttro  teeth  which  are 
either  straight  or  cur- 
ved, loAg  or  short  j  the 
spoat  in  the  baok  part 
of  the  head. 

or  Spermaceti  Whale* 

The  teeth  distinctly  seen 
in  the  lower  jaw,  hot 
scarcely  visible  in  the 
upper  jaw  \  the  spout  in 
the  upper  part  of  the 
forehead. 


4th  Genus,  DsLPHiKUS,  or  Dolphin. 


MaxiUa  uiraque  dentata : 
•  fistula  infironte. 


Both  jaws  are  furnished 
with  teeth }  the  spout 
in  the  forehead. 
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Class  L  BAL^NA. 
Genos  ist,  Baucna,  or  Whale. 

The  hody  is  naked,  elliptical,  or  of  an  oblong  coni- 
cal shape,  and  of  a  black  or  brownish  colour. 

The  head  is  very  long,  laterally  compressed,  and  di- 
minishing towards  the  beak.  The  opening  of  the  mouth 
is  very  large.  The  jaws  are- nearly  equal,  and  without 
teeth  \  but  in  place  of  teeth,  the  upper  jaw  is  furnish- 
ed on  both  sides  with  horny  plates,  transversely  dis- 
posed. The  lower  jaw  U  anteriorly  of  an  oval  or  round- 
ish form,  broader  than  the  upper  jaw,  and  having  a  far- 
row on  the  margin  for  receiving  the  horny  plates.  The 
eyes  are  small ;  they  are  placed  near  the  insertion  of 
the  lateral  fins.  The  ears  are  also  small,  and  are  situ- 
ated behind  the  eyes. 

In  some  of  the  species  the  anterior  part  of  the  body 
is  plicated  or  folded  underneath. 

The  penis  is  enclosed  in  a  sheath.  The  female  is  fur- 
nished with  two  mammae ;  and  the  oi*gans  of  generation 
are  placed  between  them.     Behind  them  is  the  anus. 

There  are  three  or  four  fins  j  two  lateral  fins,  one  at 
the  extremity  of  the  tail,  which  is  placed  horizontally. 
Hie  dorsal  fin  is  often  wanting. 

*  Species  which  have  no  Dorsal  Fin. 

PI^CXL.    I.  Baukka  Mtsticetus,  the  Greenland^  or  large 
■«•  '•  Whalebone  Whale. 

French,  Baleine  Franche.  Baleine  de  grande  bale ; 
Spaniards,  Vallena;  Whallffesch^  hy  the  Germans; 
Whalivisekf  Dutch  *,  HvafiscA,  Sletback^  by  the  Nor- 
wegians ;  Hvalfisk^  by  the  Swedes  ;  Slitchehavk^ 
Sandhualf  by  the  Danes  ;  Vatuskalr^  by  the  Iceland- 
ers ;  and  Arbek^  Arbavirksoak^  by  the  Greenlaoders. 
17 
Ckaraeters.     In  this  species  the  jaws  are  nearly  of  equal  length  ; 

the  lower  is  of  an  oval  form,  and  broad  in  the  middle  ; 

ig        the  back  is  spotted,  black  and  white* 

Dctcrip.         This  is  the  largest  of  animals  known.    The  body, 

from  a  side  view,  appears  of  an  elliptical  form.  The  head 
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is  very  nearly  eqnal  to  one^hixd  of  the  whole  leoigth  Oasaiciu 
of  the  body.    It  is  as  it  were  compeaed  of  two  inclined  tion.  fcc.^ 
planes  joined  together  under  a  larger  or  smaller  angle,        ^     ^ 
and  has  something  the  appearanoe  of  the  roof  of  a  small 
house*  1^ 

In  the  middle  of  the  line  formed  by  the  junction  of  Bkw-holsi. 
the  two  inclined  planes,  there  rises  a  large  tubercle,  in 
which  are  situateid  the  spouts  or  hlow-holes  opposite  to 
each  other,  and  curved  in  the  shape  of  the  letter  &  The 
jaws  are  nearly  equal  in  length  |  the  lower  is  hroader 
towards  the  middle  of  its  length  than  the  upper  \  and 
besides  it  spreads  out  and  has  memhranous  coverinffs, 
which  terminate  in  a  broad  deep  furrow,  which  is  de- 
stined to  receive  the  homy  teeth  of  the  upper  jaw. 
When  the  jaws  are  close,  the  opening  of  the  month 
folds  upwards  towards  the  orbit  of  the  eyes,  and  ex- 
hibits by  its  inflection  the  curved  form  of  a  sickle*  ,^ 

Tbe  want  of  teeth  is  supplied  hy  about  500  homy  Whale* 
Uminse.  This  is  the  substance  called  whalebine.  They  bone, 
are  attached  to  the  upper  jaw  on  both  sides,  and  sup- 
ported at  the  base  by  a  kind  of  bone  which  extends  the 
whole  length  of  tbe  roof  of  the  mouth*  They  are  ar- 
ranged transversely,  and  in  an  oblique  direction.  Each 
of  them  is  from  three  to  five  feet  long,  is  thickest  at 
the  base,  tapers  towards  the  point,  is  a  little  curved, 
and  terminates  in  a  fringe  of  long  hair  which  bangs 
about  the  tongue.  Towards  the  two  extremities  of 
each  row,  there  are  besides  many  other  small  laminse, 
which  are  of  a  square  form,  of  the  thickness  of  a  writ* 
iog  quill,  and  about  four  inches  long*  These  latter  are 
arranged  in  tbe  same  direction  as  the  former  \  but  aj« 
of  a  softer  substance,  and  do  not  come  so  close  to  each 

The  tongue  is  soft  and  spongy,  stnmgly  attached  toToagec. 
the  lower  jaw,  and  rounded  at  the  extremity.     On  the 
upper  side  it  is  white,  but  00  the  sides  it  is  marked 
with  black  spots*    It  is  often  10  firat  broad  and  18  feet 

The  eyes  are  placed  very  low,  at  the  broadest  part  of  £jm. 
the  head,  just  above  the  angles  of  the  month,  and  very 
near  the  origin  of  the  lateral  fins*    They  are  fiBmtshea, 
as  the  means  of  defence,  with  evelids  and  eyelashes  ; 
and  resemble  in  form  and  magnitude  those  of  an  ox* 
The  ct^stalline  lens,  which  is  white  and  transparent,       %^ 
is  not  larger  than  a  pea*    The  external  organ  of  hear-  £ab 
ing,  consists  of  a  small  hole  of  the  diameter  of  a  quill, 
which  is  placed  immediately  behind  the  eyes. 

The  hack  forms  a  gentle  curvature  from  the  tuber- 
cle on  the  top  of  the  head  \  towards  the  middle  of  the 
trunk  it  is  again  elevated,  and  then  tapers  gradually 
to  the  tail.  The  lower  part  of  the  body  diminishes  in  ,^ 
the  same  propoition.  The  lateral  fins  have  their  origin  Fiat, 
near  the  angle  of  the  mouth.  They  are  two  large 
thick  masses,  of  an  oval  irregqlar  form,  and  are  often 
10  feet.  long.  The  tail  fin  is  divided  into  two  oval 
fleshy  lobes,  which  termioato  in  a  poinL 

The  male  is  furnished  with  a  penis  which  is  eight 
feet  long,  and  surrounded  with  a  double  skin,  which 
gives  it  something  of  the  appearance  of  a  knife  in  its 
sheath.  The  female  has  two  roammss,  which  are  placed 
on  each  side  of  the  organs  of  generation*  ,^ 

.  The  skin  of  the  whale  is  divided  into  the  epidermis Skioh 
or  scarf-skin,  tbe  tme  skin,  the  fat  or  blubber,  and  the 
mosdo  or  flesh*     The  epidermis  is  as  thin  as  parch- 
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ciiitsifica-  Inenty  and  v6ry  easily  separat^d^  Vihbh  tBe  i^oceds  of 
tion,  J^c.  patrefaction  first  comitienfces.  Tbe  true  skin  li  aa  ihcb 
thick,  and  covers  a  layer  of  fnt  of  15  inches. 

The  back  of  the  \f  hale  is  usually  of  a  fine  blacky 
marked  with  whitish  rays,  which  have  some  resem^ 
blance  to  the  veins  of  wood  j  and  in  tbe  thickest,  as 
well  K9  the  finest  of  these  traces,  there  pasft  other  velilk^ 
of  a  dirty  white.  This  mixture  of  colour^  presents  an 
agreeable  appearance,  especially  ^hen  the  back  of  the 
fish  is  il laminated  with  the  rayd  of  the  ^nn.  The  dif- 
ferent changed  of  colour  from  white  to  yellow  then  e^t* 
hibit  the  splendour  and  brilliancy  of  silver. 

The  under  part  of  the  trunks  and  of  thie  loiver  jaw^ 
is  of  a  bright  white.  But  these  colours  are  subject  to 
considerable  variation,  according  to  the  kg^  of  the  fish. 
Some  have  been  observed  to  be  entirely  bkck  ;  others 
spotted  with  white,  yelloW|  and  brown.  Martens  as- 
sures us,  that  he  observed  oii  the  tail  of  a  whale,  the 
number  1 222,  as  neatly  traced  as  if  it  had  been  exii- 
cated  by  the  hand  of  a  painter.  But  probably  the  re- 
semblance to  those  figures  was  helped  out  by  the  aid  of 
fancy. 

Ellis  and  some  other  naturalists  assert,  that  the  whale 
is  found  perfectly  white  in  the  western  partb  of  the 
northern  ocean.  It  is  not  uncommon  to  see  the  young 
whate  spotted  with  brown ;  and  old  whales  marked 
on  the  back  ^ith  a  transverse  band,  which  extends 
to  the  belly.  Sometimes,  however,  the  spoti  ob- 
served on  tbe  whale  have  been  undoubtedly  occa- 
sioned by  wounds  5  fisr  it  is  certain,  that  a  ilhite  icar 
always  remains  on  the  place  which  has  been  wound- 
ed. 

The  size  of  the  whale  has  not  been  very  accurately 
ascertained.  Some  have  bfeen  taken  of  oc,  and  even 
of  ioo  feet  long,  and  almost  as  much  in  circumference, 
'the  female  16  in  general  Itlrger  than  thfe  male.  The 
period  of  pregiiancy  is  nine  or  ten  months }  and  one, 
very  rarely  two,  is  brought  forth  at  a  time.  The  young 
V^hile  is  20  feet  long  at  bittb. 

This  species  of  whale  h  very  common  towardd  the 
north  pole,  in  the  seas  of  Greenland  and  Spltzbergen, 
and  especially  in  that  part  of  the'  arctic  dea  ivhich  lies 
under  the  76t1i  degree  of  latitude. 

The  principal  food  of  the  whale  is  a  species  of 
hcitx  and  difierent  sp^cied  of  actiftise.  It  is  not  a  lit- 
tle surprising  that  the  whii^te,  of  Koch  immense  site, 
Khould  feed  on  fcucb  small  animals,  and  should  acquire 
such  a  quantity  of  fat  as  to  yield  above  150  4ons  of 
oil.  But  according  to  the  testimony  of  thofte  employed 
in  the  irhale  fishery,  tbete  Worms  are  found  in  such 
abundance  in  the  seas  about  Spitzbergen,  that  the 
whale  has  only  to  open  his  month  to  receive  thousands 
at  once,  and  then  rejecting  the  itftter  through  the 
iVinge  or  beard  attached  to  the  jaws,  these  little  Ani- 
mals remain  behind^  taken  ks  tt  were  in  a  net.  And 
indeed  there  seems  to  be  a  Wise  provision  df  natnte 
fisr  the  subsistence  of  this  mcmstrous  Animal,  in  f  mpres- 
sfng  on  these  worms  and  iftsects,  which  are  to  be  bis 
food,  a  kind  of  inltinct,  which  jguides  them  to  sport 
about  the  fringe^  of  the  jaw»i  in  the  Very  gulf  which 
is  to  swallow  them  op.  Linndcus  says  that  the  whale 
also  feedb  on  medusa.  But  to  this  it  has  been  object- 
ed, that  tffe  medusae  are  hot  in  sufficient  abundance 
in  the  horthern  seas,  to  fomish^the  necessary  quantity 
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of  food  tar  ^  V^tjgH  ah  ihiifiiCl.  It  s^m*  Mt  iMp^obable,  cfatoJAni. 
however,  that  ti^  medudte  as  well  •$  the  actiMs  may  tfew,  &c 
form  part  of  its  food.  *  •  » "    ^ 

The  excrement  of  tbe  wRale  hat  some  degree  of  so- 
lidityi  and  It  is  of  a  yellow  colour,  approaching  eome- 
what  to  the  colour  of  saffroll.  .30 

The  whale  fishery,  or  rather  it  might  be  termed  the  Fishery  hj 
chase  of  the  .whale,  constitutes  one  of  the  principal  oc^  the  Gre«n- 
cupations  of  the  inhabitants  of  Greenland.     Tbe  cap*  ^^ttt, 
ture  of  a  single  whate  is  sdfficieht  fot  the  tobsktence 
of  a  whole  family  for  a  long  time.     Tbe  flesh  is  eaten 
raw,  baked,  or  after  being  half  rotten,  or  dried  in  the 
heat  of  the  son  j  and  according  to  Horrebow,  it  has  a       31 
very  good  taste.     The  skin-,  the  tail,  and  tbe  fins,  on-  Usew 
dergo  no.  kind  of  preparation  )  for  it  seems  these  parts 
furnish,  in  tbe  raw  fttate,  a  very  delicate  morsel  to  the 
Greenlanders.     The  fat  is  either  eaten,  or  burnt  for 
the  purpose  of  giving  light.    The  intestines  are  em- 
ployed to  shut  up  tb(  doori  and  windows  of  their  habits 
tatioOs  'f  and  the  tendons  furnish  thread  for  sewing*  or 
for  the  constroction  of  nets«     Of  the  bones  the  Green- 
landers  make  stools  or  chairs,  and  instruments  that  are 
used  in  hunting  and  fishing.     The  best  lines  are  made 
of  the  hair  that  terminates  the  horny  plates  of  the  upper 
jaw. 

The  following  ate  the  dimensidnl  of  m  whale  taken 
towards  the  north  pole,  and  recoiled  by  M.  do  Pugea 
in  tbe  account  of  his  voyage  round  tbe  world. 

Ft.  Inch. 

Total  length,  *  48     o 

Circumference  of  the  bead,  which  is  tbe 

thickest  part  of  the  body,  26     5 

Length  of  the  bead,  about  f  8    o 

Length  of  the  jawbones,  18    o 

Diameter  of  the  orbit  of  the  eyes,  o    3 

Opening  of  the  eyelids,  o     5 

Distance  of  the  eyes  from  the  opening  of 

the  breathing  holes^  6    0 

Length  of  the  cavity,  which  includes  the 

penis,  4 

Depth  of  this  cavity,  O 

Distance  of  this  oavity  from  tbe  anut,  i 

Diameter  of  each  manima,  o 

Length  of  the  papilla^  o 

Diameter  of  it,  o 

Distance  of  the  two  lobea  of  the  tail  fin, 

about  17     0 

Depth  of  the  liollow  which  separates  the 

two  lobes,  2    6 

Length  of  the  lateral  fins,  8     O 

Breadth  of  the  same,  about  7     ^ 

a.  Balaka  Glaciaxis,  ledand  WTude. 

French,  Le  Nord  Caper^  Baletne  de  Sarde  ;  German, 
ifordkaper  ;  Norwegian,  SUdqual,  Kordkaper. 

In  this  species,  the  jaws  are  nearly  of  equal  length.  SpeciSe 
The  under  jaw  is  rounded,  and  broader  towards  tbecLiiaetert> 
middle  of  its  length.   There  is  no  dorsal  fin.  The  bad^ 
is  whitish.  33 

Tbe  Iceland  whate  differs  from  tbe  finrmer  only  lABodi^ 
tbe  colour  and  dimensions  of  tbe  body.     Tbe  head 
and  homy  laminie  of  the  upper  jaw  are  much  smaller. 
The  tmak  of  the  Xtrik  it  met  akDder,  and  is  of  a 

Utht 


o 
8 
o 
6 

i4 


Chap.  I. 


C    E    T    0 


Clatsifica- 
tion.  Sec. 

Mode  of 
tftkiagby 
the  Icelmiu 
decB. 


ligiit  brown  colour.  It  liM  lieen  observed,  tbat  the 
lower  jaw  of  this  species  is  more  elongated  and  rounder 
than  that  of  the  comroon  whale. 

As  it  is  very  dangerous  to  harpoon  this  species  of 
whale,  on  account  of  its  extreme  agility,  it  is  men- 
tioned by  Anden^n,  that  the  Icelanders  liave  a  very  In- 
genious method  of  taking  it.  W^hen  tbej  perceive  the 
whale  in  cha^e  of  the  herrings,  they  instantly,  launch 
their  canoes  furnished  with  harpoons,  spears,  and  kniveSf 
and  endeavoiir  to  get  between  the  whale  and  the  ocean. 
They  continue  the  pursuit  by  rowing,  and  approach  ^8 
Jiear  9S  posiihle*  If  the  wind  blow  towards  the  shore, 
ihey  pour  on  the  sea  a  quantity  of  blood,  with  whibh  they 
are  always  provided,  and  as  it  is  carried  by  the  waves 
to  the  coast,  tbey  endeavour  to  direct  it  as  near  to  the 
shpi^  ^s  tbey  can*  The  whale  perceiving  himself  pur- 
aoe^,  attempts  to  regain  the  ocean,  but  when  be  ap- 
pro^ies  the  blood  he  is  alarmed,  jind  rather  than 
awim  across  it,  he  niakes  his  escape  to  the  shores,  where 
be  often  throws  himself  on  the  rocks.  But  if  tlie 
wind  blow  from  the  Jandf,  the  fishermen  endeavour  to 
ge(  between  the  whale  and  the  ocean,  as  in  the  other 
cas^ ',  and  when  he  attempts  to  make  for  the  deep, 
they  t^row  stones  from  their  canoes,  and  shout  and 
make  a  noise,  so  that  the  whale  is  tei-rified  ^nd  is  drivep 
OA  shore.  This,  however,  is  contradicted  by  Uor- 
rebow,  who  remained  two  years  in  Iceland,  and  had 
good  opportunities  of  being  well  informed  of  every 
thing  relating  to  the  whale-fishery.  He  says,  that  the 
Icelanders  are  neither  hardy  cfnough  to  make  this  ha- 
zardons  attempt,  nor  so  fortunate  or  dexterous  iss  to 
take  tb^  whale  so  easily.  The  only  method  which  is 
practised  there,  he  says,  is  the  following:  When  the 
boat  opproaches  the  whale,  the  hftrpooner  discharges 
his  harpoon,  and  the  boat  instantly  retreads*  The 
barpoon  is  known  by  having  the  mark  of  the  proprie- 
tor, nod  when  the  whale  bas  been  successfully  wound- 
ed, be  dies  and  is  thrown  ashore.  A  certain  portion 
belongs  to  the  person  who  was  so  fortunate  as  to  inflict 
the  yf^ufvtf  9ud  the  ren\ainider  is  claimed,  according  tfi 
a  law  of  the  country,  as  the  right  of  the  person  on 
whom  property  be  lands.  According  to  this  author, 
this  is  the  whole  art  practised  by  the  inhabitants  of 
Iceland  in  the  whale*fishery. 

Ti^  Iceland  wbaljs  yields  only  from  xo  to  30  tpns  of 
Jbbibber.— The  food  of  this  whale  consists  of  some 
apecief  of  AeiiXt  tf^^us/t^  and  herrings. 

This  wbale  inhabits  the  northern  ocean,  about  the 
coasts  of  Norway  an^  Iceland. 

Klein  has  made  two  varieties  of  this  whale,  distin- 
guishing them  by  names  derived  from  that  part  of  the 
jDcean  where  tbey  are  found,  i.  Var.  Austraiis^  whicb 
is  found  in  the  southeno  oceao,  b^s  the  back  very  flat. 
2.  Var.  Occidet^taiu^  fpund  in  the  western  ocean,  wbich 
Jias..tbe  back  more  elevated.  The  |ame  naturalist  has 
distinguished  the  Bai^^m  glaciaiis  by  the  name  borcaUs. 

*  *  SjpeeU9  which  have  a  Fin  or  Bunches  on  the  Back. 

3*  Balava  Phtsalus,  or  Fin  Fish. 

French  Le  Gibhar;  German,  Finnfisch  ;  Datch,  Vin^ 
visch;  Norwegian,  Ror-hua/^  Finne-Jisk ;  Green- 
land, Tummi/ik;  Iceland,  Hunfvbaks, 

Characters.     The  jaws  are.  eqaal  and  minted  \  the  homy  laminss 
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of  the  upper  jaw  are  short,  and  of  a  bluish  colour.  Cksfi6ca- 
There  is  one  fin  on  the  back.  tion,  ^c. 

According  to  the  fishermen,  the  fin  fish  Is  as  long/  ^  * 
but  not  so  thick  as  the  common  whale.  When  the  jaws  i^^^ . 
are  shut,  the  head  resembles  a  cone,  which  constitutes  ^^^n, 
nearly  one-third  part  of  the  whole  length  of  the  whale, 
and  terminates  in  a  sharp  snout.  On  the  top  of  the 
head  are  two  respiratory  orifices  divided  longitudinally. 
This  whale,  it  is  said,  ejects  the  water  with  much 
greater  force  than  the  common  whale.  The  horny  la- 
minae of  the  upper  jaw  are  fringed  and  disposed  in  the 
same  manner  as  those  of  the  preceding.  They  difier  in 
being  shorter,  and  of  a  blue  colour.  The  length  is 
from  10  to  12  inches.  The  long  hair  which  terminates 
the  laminsB,  is  so  twisted  that  the  edges  of  the  upper 
jaw  seem  covered  with  a  thick  cord  interwoven  to- 
gether. The  eyes  are  placed  very  low,  nearly  in  the 
direction  of  the  angles  of  the  mouth.  Towards  the 
posterior  extremity  of  the  back,  there  arijBes  a  triangu- 
lar fin,  about  3  or  4  feet  high,  having  the  summit  bent 
backwards.  The  lateral  fins  are  of  an  oval  figure,  from 
6  to  7  feet  long.  The  tail  fin  is  divided  into  two  lobes 
which  form  nearly  a  right  angle. 

This  species  lives  on  the  herring,  the  mackerel,  a  food, 
kind  of  salmon  frequent  in  the  northem  sea,  and  other 
small  fish. 

The  upper  part  of  the  body  is  of  a  shining  brown 
colour.  The  belly  and  the  und^r  part  of  the  lower 
jaw  are  of  a  splendid  white. 

This  species  of  whale  is  found  In  the  Greenland 
seas,  in  the  European  seas,  in  the  Indian  ocean,  and 
in  the  new  worl4.  In  March  16731  Mvtens  men- 
tions that  be  saw  a  wbale  of  this  species  in  the  straits 
of  Gibraltar.  As  the  mass  of  the  body  constitutes  the 
third  or  the  fourth  of  that  of  the  common  whale,  the  * 

fat  is  less  thick.  It  yields,  it  is  said,  only  ten  tons  of 
oil.  This  whale  is  therefore  less  an  object  of  the 
fishermao^s  pursuit,  for  the  produce  of  oil  ]b  not  equi- 
valent to  the  expence,  the  risk,  and  the  danger  that  at- 
tend it. 

It  bas  been  remarked,  tbat  as  soon  as  the  fin  fish 
makes  its  appearance  In  the  seas  round  Spltzbergen, 
the  common  whale  Is  no  longer  to  be  seen.  ^| 

In  Greenland  the  flesh,  the  fins,  the  skin,  and  the  Vttu 
tendons,  are  employed  as  food  by  the  poorer  inhabi- 
tants ^  and  the  bones  are  applied  to  a  great  many  do- 
.mestlc  uses.    It  is  said  that  the  %6h  has  the  same  tast^ 
^  thaX  of  a  sturgeon. 

4.  Balana  Nodosa,  the  Bunch  or  Humpback  Whaie. 

French,  Baleine^tampon ;  German,  Phckjishi  Dutch, 

Pen-fish, 

The  lateral  fins  are  white*    There  is  a  hnncb  near  Characteri. 
the  tail  larger  than  the  head  of  a  man. 
.  Of  this  species  Uss  is  known  than  of  the  otbers.  .,,^ 
In  place  of  the  donal  fin,  dieee  is  a  bunch  near  the  Uon. 
tail  which  declines  posteriorly.    It  Is  about  a  foot  high, 
and  a  little  thicker  than  the  human  head.    The  lateral 
£ns  ajre  white,  placed  near  the  middle  of  the  body, 
and  axe   18  feet  long.     The  blubber  of  the  bunch, 
whale  resembles  that  of  the  fin  fish.    According  to 
Kjeio,  the  beard  of  this  species  is  not  ^eld  in  mnch 
j^HtiAiation,  though  It  is  more  valued  than  that  of  the 
laitec  sp^xies.    It  is  a  pative  of  the  seas  of  New  £ng- 
laod. 

T  t  a  5.  Bauena 
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5.  Baubha  GiBSOsa,  the  Scrqg-wJkale. 

Fc^nclif  La Baieine  i six  bosses;  German,  Knotenfisch ; 

Dotcb,  Kfiobltflfisc^ 

ChvActtn.  The  horny  laminae  of  the  npper  jaw  in  this  species 
are  white  ;  and  there  are  siac  bnnches  on  the  back. 

In  external  form  this  species  resembles  the  common 
whale.  It  is  nearly  of  the  same  colour,  and  yields  an 
equal  quantity  of  blabber.  It  seems  difficult  to  recon- 
cile this  with  the  specific  name  given  by  Klein,  viz. 
B^iana  macra^  or  lean  whald  But  it  has  been  sup- 
posed  that  this  refers  to  the  muscular  parts,  which  are 
of  smaller  size. 

The  dorsal  fin  is  wanting.  Its  place  seems  to  be 
supplied  by  six  bunches  or  knots  towards  the  tail. 
.  Tfie  laminsB  are  white,  and  are  found  to  split  with  much 
difficulty. 

Like  the  former,  it  inhabits  the  seas  of  New  Eng- 
land. 

^**  Species  which  have  a  Protuteramte  in  fwm  efa 
Fin  on  the  Taii^  and  Folds  on  the  Beify. 

6.  Baueka  Boops,  the  Pike-headed  Whole. 

French^  La  Jubarte  ;  Greenland,  Keporkak  ;  Iceland, 

Hrqfinf  Btydus. 

43 
Cbaractcn.     The  lower  jaw  is  a  little  shorter  and  narrower  than 

the 'npper.    The  protuberance  on  the  back  is  carved 
and  stretching  lo  the  tail. 
]>eicrip.         ^  ^*  Fabrieiua,  who  was  present  and  assisted  at 
liQB.  the  capture  of  a  whale  of  this  species,  has  given  the 

followihg  desoriptioQ  of  it.  The  body  is  round  and  very 
thick  near  the  lateral  fins.  It  gradually  diminishes  to 
the  end  «f  the  tail,  the  thickness  of  which  if  not 
greater  than  what  a  man  can  embrace.  The  head  is 
oblong,  inclioiag,  and  terminates  in  a  broad  obtuse 
snout.  TViwsords  the  middle  of  the  head  is  the  prota- 
beraace,  in  the  middle  of  which  are  the  two  re^ira- 
tary  orifices,  which  are  so  close  to  each  other  as  to 
appear  to  be  only,  one.  Before  the  orifices  there  are 
three  rows  of  eircniar  protuberances,  <of  which  the  use 
is  niit  knownl  The  bwer  jaw  is  shorter  and  nar- 
rower than  the  upper.  The  eyes  are  phiced  on  the 
aides  of  the  head  behind  the  orificea.  The  external 
epeiMng  of  the  brgan  of  hearing  forma  two  holes  im* 
mediaiiely  behind  the  orbits  of  the  eyes,  bat  are  al- 
most imperoeptiblCk  The  hovny  lamina  of  the  opper 
jaw  are  black,  and  scarcely  a  foot  in  length.  They 
are  disposed  in  tlie  same  manoer  as  in  the  common 
whale,  but  the  interstices  in  the  fore  part  of  the  jaw 
are  not  filled  np^  with  snail  htminsBi  The  toogoe  is 
large,  fat,  and  spongy  \  Ha  eoloor  resembles  that  of  the 
Iiver.i  It  i»  covered  with  a  loose  skin,  which  stretches 
towards  the  goUet^  where  it  forms  a  kind  of  opereulofli 
or  dovering. 

The  lateral  fins  are  largtf,  oval,  interiorly  entire, 
rounded'^  and  notched  posteriorly,  and  a  little  hollow* 
ed  externally.  The  tail*  fi«i  ia  bellowed  or  notohed  ita 
Ibrm  of  a  erescent,  aad  terminates  in  a  point.  From 
the  lower  psrt  of  the  mouth  to  the  region  of  tiie 
anos,  the  infbrior  imHaee  «if  the  body  is  marked  with 
fclds  or  forrows  wbick  unite  in  pMi^  and  form  eaglea  - 
at  Uw  two  extceouties.    The  two  exteroai  furrows  are 
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always  of  the  greatest  length ;  and  it  wonld  appear  ciats{f«|^ 
that  the  whale  has  the  power  of  dilating  and  contract-  tion,  &c. 
ing  them  at  pleasure. 

The  colour  of  the  opper  part  of  the  body  is  Mack  \ 
the  lower  pait  of  the  mooth  and  the  lateral  fins  ate 
white}  the  cavity  of  the  furrows  is  of  a  blood  red^ 
the  interior  folds,  the  belly,  and  the  tail  fin,  are  mark- 
ed with  black  and  white  spots.  Under  tfie  epidermis 
is  the  skin  which  covers  the  fat,  which  in  this  sprcies  is 
but  a  thin  layer,  and  consequently  yields  less  oil  than 
the  preceding. 

When  the  pike-headed  whale  takes  in  food,  it  opens 
its  capacious  mouth,  and  swallows  a  great  quantity 
of  water  along  with  its  prey.  It  is  then  that  the  foldr 
of  the  skin  on  the  belly  are  ofaeerved  to  dilate  consider^ 
ably  \  and  then  too  the  contrast  between  the  fine  red 
in  the  cavity  of  the  furrows,  the  black  colour  of 
the  laminsB  of  the  jaw,  and  the  bright  white  en  the 
under  part  of  the  mouth,  produces  a  very  atriki^g 
effiect* 

At  every  attempt  at  progreesive  motion,  this  speeiea 
ejects  the  water  by  the  respiratoiy  erifiees,  hot  with 
less  violence  than  other  whales*.  The  moment  after, 
it  disappears  under  the  water.  And  when  it  ploages 
and  shews  the  tail  fin,  it  is  considered  as  a  sign  that  it 
is  going  to  descend 'to  a  great  depth,  and- that  it  will 
remaia  a  longer  time  under  the  suciitce.  When  the  sea 
is  calm,  it  is  seen  asleep  on  tlie  snrfacc  of  the  water  $ 
and  the  moment  it  awakes,  it  performs  a  number  of 
different  motions  with  inconceivable  rapidity.  Some* 
times  it  lies  on  its  sides )  in  an  instant  it  strikes  the 
water  with  the  lateral  fins  with  prodigioas  force,  and 
then  turns  on  its  back.  It  springs  ap  into  the  air,  and 
returns  to  the  water  in  a  whirling  metion,  at  a  obns^ 
derable  distance  from  the  place  from  wbick  it  arose* 

The  food  of  the  pike^headed  whale  consists  of  apoo£ 
species  of  helix^  a  small  species  of  salmon  which  fre» 
quents  the  northern  ocean,  and  the  sand-eel.  it  has 
only  a  single  young  one  at  a  time.  The  young  whale 
follows  its  mother  till  another  is  brought  forth  \  hot 
this  does  net  happen  every  year* 

The  slightest  wound  is  observed  to  occasion  the 
death  of  this  species  of  whale  \  for  the  wovnd  very  soon 
runs  into  gangrene.  The  animal  often  goes  to  a  great 
distance  firam  the  spot  where  it  received  the  fatal  blow. 
The  sorest  method  seems  te  be  to  strike  with  the  apear 
immediately  behind  the  lateral  fins  \  and  if  it  happen 
that  the  intestines  are  wounded,  the  whale  instantly 
plunges  into  the  ocean. 

This  species  frequents  chiefly  the  Greenland  seas,  be- 
tween the  6 1st  and  65th  degree  of  latitude.  In  winter 
it  appears  only  in  the  open  seas,  but  in  summer  it  ap^ 
preaches  the  shores,  and  enters  the  great  bays. 

The  length  varies  from  50  to  54  feet,  oibbald  has 
given  a  description  of  a  youn^  one  which  was  thrown 
ashore  on  the  eoast  of  Scotland.  The  follewing  are 
the  dimenstaiis  of  the  principal  parts  of  the  body. 


From  the  end  of  the  snoot  to  the  extremity 

tf  the  ttL\\ 
The  greatest  thickness  at  the  lateral  fina» 
The  greatest  thfckaess  at  the  donal  fin, 
Gtestest  breadth  of  the  lower  jaw, 
Lengtji  of  the  opaiing  ef  tbe  awttlii 
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Bxaadili  of  the  mouth, 
Length  of  the  tongue, 
Breadth  of  this  orgao  at  the  Toot,^ 
Length  of  the  pectoral  fins, 
Breadth  of  ditto. 
Breadth  of  the  tail  fio. 
Length  of  the  peois, 

7.  Bajjena  Mosculos,  the  Bound-lipped  Whale. 

French   and   Greenland,   Rorqual;    Iceland,    Sieip^f 

Reydus. 

Chanetcit.  In  this  species  the  lower  jaw  is  longest  and  broadest. 
The  protuberance  on  the  back  is  straight,  trtangolar, 
and  stretches  to  the  tail* 

This  species  resembles  the  preceding  in  the  form  of 
the  bodr.  In  both  there  is  a  pro^gioas  enlargenient 
of  the  side  ef  the  head,  which  gradoally  diatnisbes  to- 
wards the  tail.  The  stmctare  of  the  lower  jaw  fnmisbee 
the  priacipal  characteristic  distinction.  In  the  pike- 
headed  whale  it  is  pointed  \  but  in  this  species  it  is 
rounded,  which  gives  the  head  an  obtuse  shape.  The 
opening  of  the  month  is  so  wide,  that  it  will  admit 
foorteen  men  standing  upright  at  the  same  time.  The 
npper  jaw  is  narrower  than  the  lower  \  it  is  ako  more 
pointed  at  the  extremity,  and  is  received  into  the  lower 
jaw.  The  tongue  is  composed  of  a  soft  spongy  sub- 
stance ;  and  is  covered  with  a  fine  membrane  or  skin. 
At  the  base  of  the  tongoe,  on  each  side,  there  is  a 
fleshy  mass  ef  a  red  colour,  which  shuts  up  the  en- 
trance of  the  gullet  so  closely  that  only  small  fish  can 
be  admitted.  The  whole  palate  is  covered  with  black 
laRHUSB,  which  terminate  at  their  extremity  in  a  silky 
hair  which  hangs  ever  the  tongue.  The  laminse  and 
the  hair  are  of  unequal  length  and  breadth.  Those 
which  are  attached  to  the  anterior  part  of  the  jaw 
are  3  feet  long,  and  1  a  inches  broad ;  while  those  near 
the  entrance  to  the  gullet  are  scarcely  six  inches  long 
by  one  inch  broad. 

The  eyes  are  placed  above  the  angle  of  the  mouth  \ 
th^  resemble  those  of  the  ox*  Above  the  eyes,  in  the 
middle  of  the  head,  are  situated  the  two  respiratory  ori- 
fices, which  are  of  a  pyramidal  form. 

The  pectoral  fins  are  large,  a  little  oval,  and  taper- 
ing \  and  situated  opposite  to  the  angle  of  the  mouth. 
The  dorsal  fin  is  placed  directly  opposite  to  the  opening 
of  the  anus.  It  tapers  a  little,  and  is  curved  backward. 
The  tail  fin  is  divided  into  two  lobes,  which  are  curved 
like  a  scythe,  and  end  in  a  point. 

From  the  end  of  the  lower  jaw  to  the  navel,  the  un- 
der part  of  the  body  is  covered  with  rugse  or  folds,  which 
are  two  inches  broad,  having  the  cavities  by  which  they 
are  separated  of  the  same  breadth.  The  sides  are  co- 
vered with  a  layer  of  fat  or  blubber,  4  inches  thick  \ 
and  on  the  head  and  neck,  where  the  fat  is  more  abun- 
dant, it  is  a  foot  in  thickness.  Tbe  upper  part  of  the 
body  is  black,  the  belly  is  white. 

The  herring  is  the  food  of  this  species  of  whale. 

In  the  month  of  September  1692,  a  whale  of  this 
species  was  thrown  ashore  on  the  coast  of  Scotland,  as 
we  find  it  recorded  by  Sibbald.  For  twenty  yean  be- 
fore the  fishermen  had  observed  it  occasionally  in  pur- 
suit of  tbe  herrings ;  and  they  recognised  it  in  conse- 
fnence  of  a  woomI  wUeh  it  nad  received  from  a  mui- 
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ket.     The  ball  had  pierced  through   the  dorsal  fin.eiasufica. 

The  following  are  tbe  priodfal  dimensions^  by  the  tion»  &.o. 
same  author. 


Whole  length  of  the  body,  from  the  snout 

to  the  extremity  of  the  tail, 
Circumference  of  tbe  body  at  i^  greatest 

thickness. 
Length  of  the  lower  jaw^ 
Length  of  the  tongue. 
Breadth  of  ditto, 
licngth  of  tbe  pectoral  fins, 
Greatest  breadth  of  ditto. 
Length  of  the  dorsal  fin. 
Height  of  ditto, 
Distance  between  the  extremity  of  the  lobes 

of  the  tail, 
Length  of  the  penis,. 
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A,  Bausna  Rostrata,  the  Piked  Whale. 
Frieiwb,  La  Bakine  i  Bee.. 

The  jaws  are  long,  narrow,  and  pointed  ;  the  lower  chancten. 
jaw  is  longest.    The  protuberance  which  is  placed  on 
the  extremity  of  the  back,  is  roundish  at  the  apex«  co 

A  side  view  of  this  species  of  whale  presents  aoetcrip- 
lengthened  oval  form,  which  has  the  greatest  trans- tion. 
verse  diwneter  towards  the  middle  of  the  body.    The 
head  oonalitutaa  a  fourth  part  of  the  length  of  the 
body,  and  is  of  a  conical  form.     The  jaws  are  larger, 
narrower,  and  more  pointed  than  in  the  other  species. 
The  upper  jaw  is  tbe  shortest*     The  eyes  me  placed 
little  above  the  anglea  of  the  mouthy  and  the  blow- 
holes are  on  the  top  of  the  head.     The  lassinss  of  the 
upfer  jaw,  according  to  Fahricins,  aie  white  and  vcij 
short. 

The  lateral  fins  occupy  the  middle  of  the  height  ef 
the  .sides)  they  are' broad,  neatly  wmlf  mid' rOunded^ 
The  dorsal  fin  is  opposite  to  the  anuK  It  is  rounded 
at  the  top,  inclining  towards  tlje  tail.  Tbe. tail  fin  is 
divided  into  two  lobes,  which  fonn-  by  their  junetiea. 
a  crescent,  the  boms  of  which  are  directed  behind. 

The  under  part  of  the  body,  from  the  point  of  Ibe  - 
lower  jaw  to  the  middle  of  the  trunk,  is  covered  witb  . 
rugSB  or  folds  in  parallel  rows,  which  stretch  on  belb 
sides  to  the  insertion  of  the  pectoral  fins«  The  back 
is  black  v  but  this  gradually  diminishes  towards  the 
belly,  which  is  pure  white,  varied  with  a  mixture  ef 
reddish  shades. 

This  species  oP  whale  swims  with  extraordinary  ve- 
locity. The  fat  or  blubber  as  very  compact,  and  yielde 
but  a-  small  quantity  of  oil.  The  fishermen  are  there- 
fore not  very  eager  tn  the  pursuit  of  it*  But  as  the 
lAhabitantii  of  Greenland  consider  the  flteh  very  delicate 
food,,  they  are  often  employed  in  taking  this  whale* 
They  never  approach  so  near  as  to  strike  it  with  the 
harpoon  ^  but  discharge  arrows  &om  a  distance,  the 
wounds  of  which  almost  always  prove  mortal. 

The  food  of  this  whale  is  the  same  as  of  some  of  the       51 
other  species  v  chiefiy,  the  small  species  of  salmon  of  ^'^^'d^ 
the  northern  seas,  and  the  other  small  fish,  which  it 
pursues  with  such  a/vidityt  that  they  are  often  seen  leap- 
ing from  the  sea  to  avoid  the  pursuit^.    This  is  the 
smallest  species  of  whale» 

It. 
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ciaMttcft-      It  18  foand  most  freqaently  in  the  Greenlmnd  sens  j 

*M"»  ifee.  ftod  often  also  in  the  European.     One  which  was  ta- 

^-     "'  ken  on  the  Dogger  bank,  measured  1 7  feet  in  length. 

Where        ^^  ^^^  ^^^'  ^^^  dorsal  fin,  and  by  some  other  accident 

found.        the  jaws  were  so  swelled,  that  the  head  formed  a  mass 

specifically  lighter  than  water^  and  therefore  did  not 

sink  in  that  element. 

Class  U.  MONODON. 
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Genns  xst,  MoKODOK,  Unicom-JUh^  or  Sea^Unicam. 

The  body  is  naked,  ovml,  oblong,  ronnd  and  spotted. 
characten.  f  |jg  i^^^^  |g  small,  and  not  easily  disttngaished  from 
the  rest  of  the  body.  There  is  only  one  respiratory 
orifice,  which  is  placed  on  the  top  of  the  head,  and  shot 
vp  by  a  covering  cut  in  form  of  a  comb.  The  open- 
ing m  the  mouth  is  small.  There  are  no  teeth  in  the 
mouth  ;  but  from  the  upper  jaw  there  proceeds,  inclin* 
ing  sometimes  to  the  right  side,  and  sometimes  to  the 
left,  Aoe  long  tooth  which  is  twisted  in  a  spiral  form. 
There  are  rarely  two  ;  but  when  that  is  the  case,  they 
are  nearl  v  of  the  tfame  length  ^  and  there  is  only  one 
species  which  has  the  teeth  cunred  at  the  extremity. 
Tbe  eyes  aad  ears  are  very  small.  The  penis  of  the 
inaie  is  eochised  in  a  kind  of  sheath ;  aad  the  fiimale 
has  twis  manme  oa  the  belly,  between  which  are  the 
of||;ans  of  generatioo. 

There  ace  three  or  four  fleshy  fins ;  two  peetoral 
fins  \  one  at  the  extremity  of  the  tail )  and  that  of  the 
hack  is  often  replaced  by  a  projectioB  which  runs  ite 
whqie  kagth. 

Species, 

Pl^^e     ^»  MoMODOH  Mcmocsiios,  the  JSarhufoij  or  Unieom* 
€XL.  Fish. 

**  '*     Frendi,  Naf*hwalj  Ltcorne  de  tner  ;  Norwegian,  Ltg' 
hwls  Iiceland,  Narhwal ;  Greenland,  2*avvnr. 
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Chatacten.     One  tooth  in  slyipe  of  a  horn,  inserted  in  the  upper 
jnw,  ««d  spirally  twisted  \  there  are  rarely  tmo* 
^^  These  is  no  tail  fin. 

Detcrip-         The  body  of  the  narhwal  is  obloni;  sivd  oval ;  the 

^<M^'  N  back  broad,  convex,  and  tapering  towards  the  tail  \ 
the  bes4  is  raaad,  s^yall,  ^laiged  a^  the  Up,  and  ter- 
■lihates  in  an  obtuse  rounded  snout.  Them  are  no 
teeth  *,  but  a  long  twisted  tooth,  which  }»  attadied  to  the 
upper  jaw.  It  was  long  supposed  that  this,  bony  instru- 
snet^t  of  dttfence  was  the  horn  of  a  very  rare  quadruped, 
and  coosoquently  it  wim)  sold  at  a  very  high  price.  Each 
tooth  is  from  nine  to  ten  feet  in  len^h,  and  possesses 
SMMWB  of  the  properties  of  ivory.  It  is  however  easy  to 
distinguish  them.  The  fibres  of  the  tooth  of  the  uni- 
coiii*fiib  are  finer  jthan  ivory  \  it  is  more  conH^act, 
heavier,  ^pd  less  apt  to  becpima  yellow.  The  narh- 
wal is  rarely  furnished  with  more  than  one  <ooth,  but 
unAsr  the  comsnon  skin  of  the  Jiead  on  the  odier  side, 
die  rudiments  of  another  may  he  observed.  There 
have  been,  howevert  different  examples  of  tnto  teeth, 
and  both  nearly  of  the  same  i^qgtb.  In  the  year  1604, 
a  lema)^  having  tup  teeth  ivas  t^ken,  and  the  bones  of 

•  the  head*  with  the  teeth  Inserted,  w^ce  brought  to  Haopk- 

borgh*  The  tuo  teetjb  proo^dcd  in  a  sight  Hue  fro^i 
the  anterior  part  of  the  skull.  At  the  pUce.of  inpertiofi 
thoy  w^re  only  two  jaches  sunder,  but  ^adually  .di- 
verging, they  were  separated  at  the  extramity  18  i^^iobef. 
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The  left  tooth  was  9  inches  in  circumference,  and  7  CUssifica* 
feet  5  inches  long.     The  right  was  7  feet  long,  and  8  Uqb,  &.c.^ 
inches  in  circumference  at  the  base.   Both  teeth  enter-        •     ^ 
ed  13  inches  into  the  bones  of  the  head,  which  was  2 
feet  long,  and  18  inches  bread. 

The  opening  of  the  month  is  in  general  very  small ; 
not  larger,  according  to  some,  than  to  admit  the  hand 
of  a  man.  The  tongue  b  nearly  of  the  eame  size^  The 
head  ends  in  a  rounded  snout.  The  lower  lip  is  thin, 
and  shorter  than  the  upper. 

The  eyes  are  placed  opposite  to  the  opening  of  the 
mouth  \  and  they  are  surrounded  by  a  kind  of  eye-lid. 
On  the  top  of  the  head  there  is  one  respiratory  orifice, 
which  may  he  shut  aad  ofeaed  at  pleasi^  hy  means  of 
a  fringed  covering. 

The  pectoral  fins  are  aboitt  a  foot  long,  aad  aighl 
inches  broad.  The  fin  of  the  tail  is  divided  into  two  ob- 
tuse oval  lobes.  In  plaiee  of  the  dorsal  fin,  there  is  a  ridgp 
or  projection  about  nine  inches  high,  which  extends  from 
the  bseatbing  hole  pn  the  head  to  tbe  base  of  the  fin, 
which  terminates  the  trunk  of  the  body,  and  dimittshss 
gradually  in  height  as  it  fj^roaches  to  the  tail. 

Tbe  skin  is  about  <ine  inch  in  thickness.  The  colonr 
is  of  a  giiayish  white,  onu'ked  with  a  great  number  of 
black  spots  which  seem  to  penetrate  the  sahstaaoe  of 
the  skin.  The  skin  of  the  belly  is  of  a  shining  whiter 
and  soft  as  velvet  to  tlie  touch. 

The  oil  which  the  unicorn-fish  yields  is  in  small  qnai^ 
tity,  but  is  considered  to  be  of  a  superior  gnaUty  to  that       p# 
of  the  Greenland  or  common  wliale.     The  food  of  this  Food, 
fish  is  one  of  the  species  of  the  PieuromgttiSf  and  some 
species  of  helift. 

The  length  of  the  unicorn-fish  is  from  ^0  to  aa  feat, 
the  ciroumfereooe  about  1 2  feet,  ^cjcenliiig  to  some 
authors  indeed,  son^e  fish  have  been  found  60  bU  long. 
It  inhabits  chiefly  the  northern  seas  of  £aiiope  and 
America,  about  Davis  straits,  and  the  coasts  of  Ice- 
land. 

It  would  he  difficult  to  take  this  fish  singly  aad  in 
the  open  sea ;  for  they  are  excellent  swimmers,  and 
move  with  astonishing  velocity  hy  means  of  the  tail  fin. 
But  as  they  live  in  very  .cold  dimates,  and  cannot  re- 
main kpg  under  water  without  respiring,  they  fr^^ueajt 
the  bays  that  are  free  of  ice.  I»  these  ^aoes  they 
crowd  together  in  such  numbers,  that  they  force  their 
teeth  into  the  body  of  each  other  }  and  in  this  situation 
they  can  neither  plunge  into  the  deep  water,  nor  avoid 
the  pursuit  and  blows  of  the  fishermen.  5^ 

There  is  no  part  of  this  fish  which  is  not  applied  to  Vmi. 
some  useful  purpose  by  the  inhabitants  of  Greenland^ 
They  are  extremely  fond  of  the  flesh,  which  they  cat 
roasted  or  dried  in  the  smoke.  The  intestines  also  are 
regarded  as  a  very  delicate  food.  They  are  also  roast.- 
ed.  The  fat  affords  an  oil  for  bumii^.  Frsm  the  gul- 
let they  obtain  bags  or  bladders  which  they  epiploy  in 
fishing.  The  tendons  ^rp  made  into  axiteUent  thread 
or  small  cords.  Of  the  teeth  they  make  several  iostru^ 
meats  which  are  used  in  the  obMe,  or  (itakss  for  the 
con9.truotion  of  their  huts.  g 

The  kings  of  Denmark  b#vo  «  m^^t  ^isgnifi^nt  Magaifi- 
throne,  wluch  is  OiUtirely  composed  of  the  ^seth  ,of  the  cent  throne 
unicoro-fii»h.     It  is  preseri^d  in  tbe  testis  of  fifsen-of  the 
berg  5  and  it  is  ^stoe^s^d  of  gwitcyr.  thUm  tbMi  if  jt^**"^ 
were  made  of  ^old. 

It  has  been  affirmed  ^y  ^m^  l|»tKivn^%  thM  dAions 

have 
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cittriicA-  hRVO  been  ftand,  io^ivfiotts  of  the  unkoro  fish  hsvlog 
tMtt,  eca  protelMnnices  on  the  Back,  ami  that  in  olb6rt  tho  teeth 
were  not  spinllly  twisted,  bilt  mieotb  from  the  base  to 
the  extmiifty,  Shoaki  these  differences  tnrft  out  to  be 
untfomi  and  constanti  other  cipecies  beside  those  al^elidy 
known  moft  be  admitted. 

2.  MoNODOK  Spuitrus,  the  Spuritms  Narkumi  or  Unt' 


S9 


French,  DAnamak. 


tioa« 


Cbanctcn.     In  this  species  there  are  two  small  cbrved  teeth  In 

^p  the  upper  jaw^  and  one  fin  on  the  back. 
^'^'^^  Thb  species,  which  has  been  described  by  Fabricios 
in  his  Fauna  Greenlandtta^  properly  belongs  to  the  ge* 
MS  moflodon,  at  least  the  ehatacters  correspond  more 
nearly  to  this  genus  than  any  other.  The  body  is 
oblong,  rounded,  and  of  a  black  colour.  There  are 
BO  teeth  in  the  mouth  \  but  to  the  upper  jaw  are  at- 
tached two  small  teeth  which  are  of  a  conical  form,  a 
little  coiTcd  at  the  extremity,  and  about  one  inch  long. 
Beside  the  two  pectoral  fins,  there  is  a  small  one  on  the 
back. 

This  species  is  one  of  the  smallest  fishes  belonging 
^0  this  class.  It  respires  like  the  other  cetaceous  fishes 
by  a  breathing  hole  on  the  top  of  the  head. 

It  rarely  happens  that  the  tail  fin  is  seen  when  It 
pkiDges  into  the  water ;  but  when  it  respires  the  air,  it 
rises  above  the  surface  of  the  sea  as  high  as  the  inser- 
tion of  the  pectoral  fins. 

The  flesh  and  fat  are  found  to  have  a  violently  pur- 
gative effect.  From  this  property  the  Greenlanders 
h«ve  given  it  the  name  of  Anamaky  which  is  adopted 
by  the  French  naturalists. 

It  inhabits  chiefly  the  open  sea,  and  very  rarely  ap- 
pf«acfaes  th6  shores.  It  is  most  Commonly  found  in  tn6 
Greenland  seas. 

Class  III.   PHYSETER. 
Genus  isi,  iPHYS£T£R|  Spermaceti  JFhale. 

The  body  is  naked,  sometimes  oval,  and  sometimes 
chanctem.  in  the  form  of  a  lengthened  cone*  The  head  i^  very 
thick,  anteriorly  truncated,  and  occupying  nearly  one 
half  or  one  third  of  the  whole  length .  of  the  body. 
There  is  only  one  breathing  bole,  which  is  placed  on 
the  snout*  The  jaws  are  unequal.  The  lower^is  short- 
er and  narrower,  and  it  is  fiirnished  with  t^eth  which 
ar«  iometimes  of  a  conical  form,  and  sometimes  blunt  j 
sometimes  straight,  but  often  curved  in  form  of  a  sickle. 
In  the  upper  jaw  there  are  corresponding  cavities.  It 
is  alio  ftnrnisfaed  with  teeth,  but  they  are  flat,  lie  hori- 
tontally,  and  are  scarcely  visible. 

The  eyes  are  small,  and  are  situated  near  the  in- 
sertion of  the  pectoral  fins.  The  external  opening  of 
the  organ  of  •hearing  is  very  small,  and  not  easily  de- 
tected. 

The  pedis,  as  in  the  other  cUsses,  is  included  in  a 
sheath.  The  female  has  two  mammae  situated  in  the 
abdomen,  And  between  them  are  plsced  the  parts  of  ge- 
neration, near  which  is  the  external  dpening  of  the  Anus. 

There  are  three  fleshy  fins.  Two  of  these  are  the 
pectoral ;  and  the  third  is  at  the  extremity  of  the  taih 
The  place  of  the  dorsal  fin  is  dccupie'd  by  a  false  fiu^ 
and  often  by  a  kind  of  osdfcisity. 


tfi 
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X.  Phtseter  Macrocephalus^  tAe  Large  Spermmeii '      ^      ^ 

French,  Cachahl;  Germ.  PoUjUch;  Dutch,  Po/i««:A,-PhitcCLX. 
Norweg.  Kaskelot^  Potjisk^  Trold  Httal.  ^^  3* 

There  is  a  spurious  fin  on  the  back.    The  teeth  are  Ckaraoteti. 
cnrved  and  a  little  pointed  at  the  eaitreaiity.  63 

Of  all  the  species  belonging  to  this  genus,  this,  on  Detorip- 
acconnt  of  its  great  bulk,  is  entitled  to  the  first  place.  ^^^ 
The  head,  which  occupies  the  third  part  of  the  -  body, 
is  a  large  mass  of  a  square  form  angular  at  the  sides^ 
and  troneated  before.  The  upper  is  of  much  gteattr 
length  than  the  lower.  It  is  also  broader*  its  edges 
forming  a  very  considerable  projection,  and  folded 
back  towards  the  centre,  where  there  is  an  oval  longi* 
todinal  cavity  destined  to  receive  the  lower  jaw.  Tbn 
lower  jaw  is  furnished  on  each  side  with  a  row  of 
strong  conical  teeth,  a  Httle  curved  towards  the  aooth| 
and  projecting  from  the  alveolar  process  about  one  and 
a  half  inch.  The  two  teetii  at  the  anterior  eztremik 
ty  of  the  jaw,  and  the  four  Which  terminalA  on  each 
side  the  two  rows,  are  aaaaller  and  more  pointed.  Thn 
oolour  of  them  externally  approaches  to  that  of  ivory  : 
bat  internally  tbey  are  less  hard  and  oompaet^  and  are 
of  an  ash  colour.  It  has  been  supposed  that  the  teeth 
become  longer,  tbioker*  and  more  oarvedi  in  proper* 
tion  to  the  age  of  the  animal.  The  ordinary  length  is 
about  six  inches^  and  three  inches  in  eifetomlerenoe 
at  the  base.  The-  upper  jaw 'is  fumisbed  with  as 
many  cavities  as  there  are  teeth  in  the  lower  jaw  \ 
but,  in  the  interstices  which  separate  these  cavities, 
there  are  about  ao  small  teeth  placed  horiEontally^  and 
raised  a  little  above  the  flesh.  These  teeth  are  sharp 
on  the  side  opposite  to  the  place  of  insertion,  bat  pre* 
sent  a  smooth,  plain,  and  oblique  surface,  which  fills 
op  the  interval  that  sepMrates  the  cavities.  This  6b- 
lique  surface  is  only  visible  \  the  rest  of  the  tooth  is  co- 
vered with  flesh.  And  from  not  attending  to  the 
form  and  disposition  of  these  teeth,  it  has  been  geiie- 
rally  said  that  the  spermaceti  ishale  bad  none  in  the 
opper  jaw. 

The  tongue  is  a  mass  of  flesh  of  a  sqnate  fomiy  l^nd 
of  a  livid  red  coloori  whieh  fills  almost  the  wholn  of 
the  bottom  of  the  aionth. 

The  breathing  holes,  passing  diagonally  through  tho 
bead,  unite  into  one  at  the  superior  extrenritv  of  the 
snout,  where  the  opening  is  about  six  idches  iRaaMler. 

The  eyes  are  black,  very  small  when  oompared  to 
the  bulk  of  the  body,  and  surrounded  with  a  strong 
short  hair,  which  is  not  very  pereepttlde.  The  tepen^ 
ing  of  the  ears  is  not  easily  detected.  It  is  placed  be* 
hind  the  orbit  of  the  eyes,  on  a  cutaneous  excrescence 
between  the  eyes  and  the  pectoral  fins. 

The  head  is  separated  from  the  trunk  by  a  tratis- 
verse  groove.  Which  extends  to  the  place  of  Inse^tieVI 
of  the  pectoral  fins.  These  fins  aire  of  an  otal  form, 
three  or  four  feet  long,  and  thr«e  inches  thick. 

Ob  the  back  there  is  a  callosity  which  extends  two- 
thirds  of  the  whole  Ibngth.  It  rises  several  inches  above 
the  surfkce,  and  is  slightly  inclined.  Wbe^e  it  termi- 
nstes  behind  it  is  truncated. 

The  Organs  of  geneilitfion  reietnUe  those  of  qUa- 
dttrpeds.    The  neuls  of  the  male  Is  enelesed  in  a  Aeatti. 

On 
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CkMiiet-  On  cacb  side  of  the  aame  eig«iiS/  in  the  femrnle  are 
liM.lcc.  plaeed  the  mannMBi.  which  are  four  or  fi?e  inches 
lonj?. 

The  tftily  which  is  sioaU  for  the  size  of  the  fish,  ter- 
minates ia  a  fin,  which  is  divided  into  two  lobes,  hol- 
lowed oot  in  form  of  a  sickle. 

The  back  is  black,  or  of  a  slate  bine,  spotted  with 
white.  The  belly  is  also  white.  The.  fat  or  blubber, 
which  lies  immediately  under  the  skin,  is  about  five  or 
six  inches  thick  on  the  back,  and  rather  less  on  the 
belly.  The  flesh  is  of  a  pale  red,  like  that  of  pork. 
The  head,  thongh  very  large,  is  the  least  fleshy  part 
of  the  body.  Sot  it  yields  the  substance,  called  9per' 
tnaceti^  in  great  abundance.  This  seems  to  vary  in 
colour  according  to  the  climate  in  which  the  whale  has 
lived. 

The  food  of  the  spermaceti  whale  is  the  dog*fish 
and  the  lump-fish. 

This  whale  swims  with  great  velocity  ;  and  he  often 
appears  on  the  surface  of  the  water.  It  is  at  this  time 
that  the  fishermen  take  the  opportunity  of  striking  him 
with  their  spears ;  and  it  often  happens  that  the  parts 
of  the  body  which  have  been  wounded  become  gangre- 
nouA,  and  fall  off  before  the  death  of  the  animal. 

The  flesh,  the  skin,  the  fat,  and  the  intestines,  are 
applied  to  the  same  purposes  as  those  of  the  unicorn- 
fish.  The  tongue,  roasted,  is  reckoned  excellent  food  } 
and  of  the  diflbrent  bones  of  the  body  beside  the  teeth, 
Instruments  for  the  chase  are  made. 

This  whale  inhabits  chiefly  the  Greenland  seas  and 
Davii  straits  \  but  occasionally  is  found  on  the  Euro- 
pean shores  to  the  southward.  In  the  year  1784,  in 
the  month  of  March,  31  of  these  fishes  came  on  shore 
on  the  western  coast  of  Aodieme  in  Lower  Brittany  in 
France.  The  following  are  the  dimensions  of  one  of 
these  taken  at  the  time. 


Totol  length. 

From  the  anterior  extremity  of  the  snout  to 
the  eyes. 

From  the  eyes  to  the  pectoral  fins. 

From  the  pectoral  fins  to  the  organs  of  gene- 
ration, 

Ijength  of  the  tail, 

Bistance  of  the  lobes  of  the  tail. 

Circumference  at  the  greatest  thickness. 

Length  of  the  upper  jaw, 

—————  lower  jaw, 

Opening  of  the  mouth. 

Breadth  of  the  snout, 

2.  Phtseter  Catodon,  the  small  Spermaceti  Whale. 

French  Le  Petit  Cachalot;  Norwegian,  Swine-Hual $ 

Greenland,  Keguttlik, 
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Detcrip- 
tioiu 


disracten.      ^°  ^^^^  species,  there  is  a  rough  spurious  fin  on  the 
65      back.     The  teeth  are  curved  and  bIon& 

Without  attending  to  the  form  and  disposition  of  the 
teeth  in  the  cetaceous  fishes,  the  characteristic  marks 
are  often  ambiguous.  All  naturalists  agree  that  the 
characters  taken  from  the  teeth  are  the  most  certain, 
because  they  are  most  constant  and  uniform  in  struc- 
ture and  appearance,  and  less  subject  to  those  varia- 
tions which  age  and  climate  seem  to  produce.  This 
species  is^  in  tots  manner^  easily  distinguished  from  the 
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Others.    The  head  is  of  a  rooad  farm ;  tb^  o^aiiiig'  of  ciMaAeiu 
the  mouth  is  of  a  moderate  sixe  ;  the  lower  jaw  is  long-  tioa,  fce. 
er,  but  not  so  broad  as  the  upper.     It  is  furnished  ^      v    -^ 
with  a  row  of  teeth  on  each  side  ^  and  these  correspond 
to  the  cavities  in  the  upper  jaw,  which  receive  them. 
There  is  a  peculiar  structure  of  the  teeth  in  this  spe^ 
cies.    That  part  of  the  tooth  which  rises  above  the 
pum  has  a  greater  thickness  than  where  it  is  inserted 
into  the  jaw }  and  besides,  each  tooth  is  flat  at  the  top, 
and  marked  with  concentric  lines.    The  longest  treth 
are  two  inches  in  length,  and  about  an  inch  in  cirenm^ 
ference  at  the  greatest  thickness. 

Sibbald  has  mistaken  the  breathing  holes  for  nostrils  5 
and  this  seemiv^o  have  arisen  firom  the  position  of  the 
breathing  holes  near  the  snout  of  the  fish. 

This  species  is  chiefly  an  inhabitant  of  the  noitheni 
seas. 

Towards  the  end  of  the  tjth  oentury,  xoa  of  this 
species  came  on  shore  at  Cairston  in  the  Orkney  islands* 
The  longest  was  24  feet. 

3.  Phtsetxx  Trumfo,  the  Spermaceti  Whale. 

French,  Le  Cachalot  de  la  NouveUe  Angleterre ;  Le 

Trumpom 

This  species  is  distinguished  by  a  bunch  on  the  back,|n^f 
nnd  having  the  head  straight  and  pointed.  ^^""^ 

^  The  head  of  this  species  is  of  an  immense  size.  ItDcKtip. 
divides  the  body  nearly  into  two  equal  parts.  The^'<>>- 
upper  jaw  is  much  longer  and  thicker  than  the  lower, 
which  is  furnished  with  18  teeth,  straight  and  pointed, 
about  three  inches  distant  from  each  other ;  and  when 
the  mouth  is  shut,  they  are  received  into  cavities  of  the 
upper  jaw. 

The  eyes  are  small.  The  breathing  hole  is  at  least 
a  foot  in  diameter,  and  it  is  placed  at  the  superior  ex- 
tremity of  the  snout. 

The  thickest  part  of  the  body  is  near  the  insertion 
of  the  pectoral  fins.  These  are  very  small,  and  that 
of  the  tail  is  divided  into  two  lobes.  In  place  of  the 
dorsal  fin,  there  is  a  bunch  on  the  back  which  is  more 
than  a  foot  thick.  It  is  placed  nearly  opposite  to  the 
parts  of  generation. 

The  skin  is  of  a  grayish  colour,  and  very  soft  to  the 
touch.  The  length  of  this  whale  varies  from  48  to  60 
feet. 

It  is  chiefly  an  inhabitant  of  the  seas  which  wash 
the  shores  of  New  £ngland. 

An  individual  of  this  species  landed  in  the  year 
174 1,  near  Bayonne  in  France.  It  yielded  ten  tons  of 
spermaceti,  which  was  reckoned  of  a  superior  quality 
to  that  of  the  large  spermaceti  whale.  In  the  stomach  of 
the  same  whale  was  found  a  round  mass  pf  seven  pounds 
weight,  which  was  Uken  for  amberf^rrase.  ^g 

The  substance  called  ^termaceti  is  lodged  in  partico-Spenuu 
lar  cells  in  the  bead  near  the  seat  of  the  brain.    It  isccti. 
extracted  by  making  a  bole  in  the  skull. 

It  has  been  observed  by  some  naturalists  that  this 
whale  is  more  agile  and  more  dangerons  than  any  other 
ef  the  species.  When  it  is  wounded,  it  is  said  that  it 
throws  itself  on  ito  back,  and  defends  itself  with  its 
mouth. 

Mr  Pennant  has  described  this  under  the  name  of 
iheilunt-headedufhaleiYhjseiorMieTo^^Ijin.).  But 
if  we  attend  to  the  form  of  the  body,  t&e  stnictoie  of 

the 
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th0  hmdt  the  miaiber  aad  itraetora  of  tke  tattfa,  it 
to  ooMtitite  a  diftiaoC  tpaciot. 

Dmenstons  rf  the  Spermaceti  Whate  thrown  aghore 

near  Bayonne. 


TotiJ  length, 

Gcoalosi  cifcooifereiioe  at  th«  ejety 

From  the  extremitj  of  the  tail  no  to  the 

opening  of  the  annai 
I«ength  of  the  peoU, 

sheath  which  encloees  it. 


Mii« 


Diameter  of  the  penis 
Distanoe  of  the  extremities  of  the  two.  lobes 
of  the  tail. 


l^et  laches. 

49 

0 

37 

0 

'4 

0 

4 

.0 

X 

6 

0 

7 

X3    o 


4*  pHTSCrm  Ctlikdricus,  the  Round  Spermaceti 

Whale. 

di^m^^^n.     There  is  a  bonch  on  the  back  \  the  teeth  are  cnrred 

^  and  pointed  at  the  top  \  the  breathing  hole  is  in  the 

70       middle  of  the  snoot. 

^^^"^P*         The  form  and  relative  situation  of  the  tmnk  and 

^'^^  heady  the  position  of  the  breathing-holei  the  relative 

length  of  the  jaws,  the  number  and  stnictore  of  the 

teethi  and  especially  the  size  of  the  dorsal  fin»  present 

differences  which  sofficientlj  distinguish  this  from  the 

following  species.    The  body  is  cylindrical,  from  the 

extremity  of  the  .snoot  to  a  line  drawn  perpendicular  to 

the  plaoe  where  the  penis  is  inserted,  and  from  thence 

to  the  tail  fin  it  gradually  diminishes.    The  head  is  at 

least  the  third  of  the  whole  length  of  the  body.     The 

5ro£Ie  of  the  head  presents  a  kind  of  parallelomm. 
*he  jaws  are  nearly  of  equal  length.  On  each  side  of 
the  lower  jaw  there  is  a  row  of  %$  curved,  sharp-point- 
ed teeth*  The  breathing-hole  is  placed  at  the  superior 
extremity  of  the  snout*  The  dorsal  fin  is  replaced  by 
a  bunch,  18  inches  high,  and  four  and  a  half  inches 
long  at  the  base*  The  tsil  fin  is  divided  into  two  lobes, 
forming  a  kind  of  crescent. 

One  of  this  species  ii  described  by  Anderson,  which 
was  48  feet  long,  xa  of  perpendicular  height,  and  36  in 
circumference,  at  its  greatest  thickness. 

5*  FbTSCTER  Ific&ors,  the  Blaek-headed  Spermaceti 

WTude  or  Chehaht* 

French,  Cachalot  iiicrops^  Cachalot  ^  dents  en  Faum 
ciUci  Norwegian,  Staur^Hyming  i  Greenland,  Ti* 
eagueih 

n»«4mrt      '"  ^'^  species  there  is  a  long  straight  fin  on  the 

baek*    The  teeth  are  cvrved,  the  point  is  at  first  direct- 

^j       ed'to  tfaa  month,  and  then  tnms  ontwards. 

Deteiip^         The  descriptions  of  natoralisla  who  have  treated  of 

^B-         '  this  speoies  of  whale  are  greatly  confused  \  and  this 

probably  ariiea  from  not  having  attended  sufficiently  to 

the  fiNpnof  the  teeth*    Aocordang  to  Fabricios,  there 

are  only  ad  teeth  m  the  lower  Jaw,  xx  on  each  side. 

All  these  teeth  are  enrved,  havmg  the  concave  side 

towards  the  amntk,  and  are  sunk  in  the  jaw-bone,  two- 

Ihiada  of  their  wtbole  Imglh*    The  external  part  of  the 

leeth  is  white  ma  ivory,  el  a  conical  form }  and  the  point 

,whiob  is  sharp  iodines  a  little  outwardly*    That  part 

of  the  tooth  which  is  sunk  in  the  jaw  is  compressed 

an  (wo  sides,r*and  fiunowed  on  that  side  next  to  the 

,g«|let*     The  Gceealanders  sajr  that  this  whale  haa 

<eelb  in  the  oppec  jaw  ;.-hnt  this  is  not  dearly  aseer- 
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tained.  Peibipa  tfaejr  aio  only  ftitted  teeO,  mmBar  fe»  Olssdflrs- 
iriiai  we  have  described  in  the  great  spetmaoeti  whak*  tl^*  fc^^ 
Each  tooth  extends  to  a  finger  length,  and  is  about 
one  and  a  half  inoh  broad*  The  leogest  occupy  the 
middle  part  of  the  jaw*  The  smdler  are  at  the  eoBtre- 
mities.  The  snout  ends  in  a  blunt  surface  \  and,  ae- 
oording  to  most  naturalists,  the  npper  jaw  is  the 
longest* 

The  pectmal  fins  are  about  fonr  ieet  long*  What 
occupies  the  place  of  a  fin  on  die  hack  is  of  consider- 
able height,  and  has  been  by  some  naturalists  compared 
to  a  long  needle. 

This  whale  is  the  declared  enemy  of  some  of  the 
other  whales,  as  the  pike-headed  whale  and  the  por- 
poise, whioh  it  porsaes  as  its  prey*  la  Greenland  the 
flesh  of  this  whale  is  greatly  esteemed,  even  more  than 
that  of  any  of  the  other  species*  It  is  rarely  taken 
with  the  harpoon* 

It  Inhabits  ehieflv  the  northern  ocean* 


6.  VntsxrMM,  MuLAa. 

French,  La  Cachalot  Mular» 


1$ 


This  species  is  distinguished  by  a  very  elevated  fin  Chanfltera 
on  the  middle  of  the  back*     The  teeth  are  slightly 
enrved  and  obtuse*  74 

This  species  resembles  the  former  in  the  general  Oetecip* 
StmctuvB  of  the  body.  It  difiers  in  the  form  of  the^*^ 
teeth,  which  are  less  curved,  and  are  obtuse*  The 
longest,  iriiidB  are  eight  inches  in  length,  and  nine 
inches  in  drcnmfiBreace,  occnpy  the  front  of  the  jaw* 
The  others  are  only  six  iacbce  long.  Sometimes  the 
teeth  are  feond  to  be  hollow,  and  sometimes  they  are 
solid*  Is  this  owing^  lo  the  diflEereaee  of  age  in  the  in- 
dividuals in  whidi  it  has  been  observed  ?  Beside  the 
pectond  fins,  that  which  is  placed  on  the  back  is  very 
remarkable  on  account  of  its  length*  Sibbald  com* 
pares  it  to  the  mizzen  mast  of  a  vesseL 

According  to  Anderson,  this  species  is  farther  dis- 
tinguished by  havlne  three  hunches  or  protuberances 
towards  the  extrenuty  of  the  back:  the  first  is  18 
inches  high  \  the  second,  ux  inches  \  and  the  last  only 
three  inches*  The  same  historian  has  observed,  that 
he  was  informed  by  the  captain  of  a  ship,  that  he  saw 
on  the  coast  of  Greenland  a  great  number  of  this  spe* 
cies  of  whale,  at  the  head  of  which  was  one  of  100 
feet  long,  which  seemed  to  be  the  leader }  and  which, 
at  the  appearance  of  the  ship,  gave  such  a  terrible 
shout,  sponting  water  at  the  same  time,  as  to  shake  the 
vessel*  At  this  signal,  the  whole  made  a  pjrecipitate 
retreat* 

This  species  is  gregarious,  and  freqaents  the  seas 
about  the  North  Cape*  They  are  but  rarely  taken  \ 
for  they  are  very  wild  and  difficult  to  wound.  It  ap- 
pears, that  the  harpoon  caa  only  pierce  them  in  one  or 
two  plaeee  near  the  pectoral  fins. 

The  fat  or  blubber  is  very  tendinous,  and  yields  but 
a  small  proportion  of  oik 


Cla&s  IV*  DELFHINUS. 
Genus  1st,  Dklphxkus,  the  Dolphin. 


Li 


The  body  is  naked,  oval,  or  of  an  oblong  conical  Geasns 
shape,  of  a  bine  oohror,  inclining  to  black*    llie  head^hscadMir 
la  eeoicd,  diminishing  gradnally  towards  the  snout. 

Uu  The 
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CJastifica-  The  breathing  hote,  whicb  is  on  the  top  tt  the  head,  fs 
tion,  &LC.  in  form  of  a  crescent,  the  horns  of  which  are  directed 
'  towards  the  snont.    The  jaws  are  of  equal  length,  sotne'> 

times  beaked,  and  sometimes  rounded.  They  are  fur- 
nished with  teeth,  which  are  conical  or  compressed, 
pointed  or  obtuse,  and  in  Some  species  notched. 

The  eyes  are  placed  near  the  angles  of  the  month. 
The  pupil  of  the  eye  is  black,  and  the  iris  white.  The 
external  opening  of  the  ears  is  situated  behind  the  eyes. 
The  nostrils  terminate  in  the  snout. 

The  penis  of  the  male  is  included  in  a  sheath }  and 
the  mammae  of  the  female  are  attached  to  the  belly } 
and  between  thein  are  the  orgahs  of  generation. 

There  are  four  fins  ^  two  are  pectoral  $  there  h  one 
on  the  back,  and  one  at  the  eictremity  of  the  tail.  Id 
one  species  only  the  dorsal  fin  is  wanting. 

Species. 

I.  Dei.phinus  Fhocjsika,  the  Porpoise  or  Porpesse. 

♦  . 

French,  Le  Marsoutn ;   Spanish,   Marsopa :   Dutch, 
Bruinvtsch;   German,   MeerscAwetn,  Brauf^ch; 
Danes,  Morswin^  Tumler  ;  Norweg.  Nise  ;  6reen- 
^  land,  2Ks0. 

Characiert.      The  form  of  the  body  id  coUical.     The  dorsal  fin  is 
triangular.     The  snout  is  pointed.     The  teeth  are  en« 
-jy        larged  at  the  summit,  rounded  and  cutting. 

Dflscrip.         The  body  of  this  fish  is  round,  thick,  and  diminishes 

tion.  towards  the  tail.     The  head  resembles  ttn  obtuse  cone. 

It  is  swelled  out  towards  the  top  above  the  orbits  of 
the  eyes.  It  then  gradually  diminishes,  and  ends  in  a 
sharp  snout. 

The  eyes  are  placed  opposite  to  the  opening  of  the 
mouth  ;  and  the  pupil  of  the  \ive,  which  is  black,  is 
surrounded  with  a  white  iris.  6ehind  the  eyes  there 
is  a  small  round  hole,  about  one  inch  in  diameter: 
This  is  the  organ  of  hearing.  The  nostrils  are  placed 
between  the  breathing  hole  atid  the  extremity  of  the 
snout.  The  breathing  hole  is  situated  on  the  top  of 
the  head,  in  a  line  perpendicular  to  the  interval  be- 
tween the  eyes  and  the  angles  of  the  mouth. 

The  pectoral  fins  are  attached  to  the  edges  of  the 
lower  surface  of  the  body.  The  dorsal  fin  is  triangu- 
lar, and  is  situated  very  nearly  on  the  middle  of  the 
trunk.  Directly  under  the  dorsal  fin  on  the  belly  are 
the  parts  of  generation.  The  anus  is  situated  at  an 
equal  distance  between  the  parts  of  generation  and  the 
tail  fin. 

The  length  of  the  porpoise  is  from  four  feet  to  six 

and  eight.     This  fish  is  an  excellent  swimmer.    When 

it  rises  to  the  surface  to  respire,  the  back  only  appears ; 

the  head  and-  tail  are  kept  under  water.     But  when  it 

^9        is  dead,  it  becomes  strargnt« 

Food.  It  feeds  on  small  fishes,  and  pursues  them  with  in- 

79        conceivable  rapidity. 

Maanen.  The  porpoise  is  generally  gregarious  \  this  is  parti- 
cularly the  case  in  the  time  of  copulation  iti  the  month 
of  August.  It  is  not  unusual  to  see  at  that  titne  15 
males  in  pursuit  of  one  female  j  and  so  eager  are  they 
in  the  chase,  that  they  are  often  thrown  ashore.  The 
female  goes  with  young  10  months,  and  bHogs  forth 
one  at  a  time.  At  birth  the  young  one  is  of  consider^ 
able  size,  and  it  constantly  folfows  the  mother  tit!  it  is 
weaned.  'When  a  pregnant  female  is  kilh^d,  it  has 
been  observed  that  the  tail  of  tiie  fcetas  h  seen  tfa^tftft 
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tfanmgh  theiiaVel  of  tile  nidtker.  Thts  is  su^poied  (^cfhAfflea* 
be  occasioned  hy  the  spasModto  ^mitraetioti,  ]Htoteoe4  ti<m,  ate. 
by  the  efibrts  of  the  mother  in  the  struggles  of  death*    *■■  *  "  *i 

The  flesh  of  the  porpoise  has  a  disagreeable  oily..  ^^ 
taste.  It  is  however  used  as  food  by  the  inhabitants  of  '^'* 
Lapland  stnd  of  Greenland.  In  Greenland  they  suffep 
it  to  undergo  some  degree  of  putrefaction  to  make  it 
tender,  and  then  they  prepare  it  by  roasting  br  boiKiig. 
They  use  the  skin,  the  fat,  and  the  entrails  for  thk 
purpose.  The  Dutch  and  the  Danes  take  the  porpoise 
only  for  the  extraction  of  the  oil. 

xhe  porpoist  inhabits  those  places  trhleb  are  shelter- 
ed by  rocks  and  bays,  and  is  oflener  seen  in  suinmer 
than  in  winter. 

2.  Delphinus  Dxxfbis.  the  Dolphin^  or  Bottle-nosed 

Whale. 

French,  Dauphin  ;  German,  Meersckwein^  Tummler  ; 
Dutch,  Dolphin  Taytftehar  ;  Norwegian,  Spriager  >- 
Ice  hind,  Letter.  ^ 

The  body  is  nearly  oval.    The  dorsal  fin  is  curved  Cbaracten. 
at  the  top.     The  snout  is  flattened  and  sharp.     The 
teeth  are  cylindrical  and  pointed.  g^  . 

The  greatest  thickness  of  the  dolphin  is  at  the  inser- Detcrip* 
tion  of  the  pectoral  fins  j  from  which  the  body  gra-Uon. 
dually  diminishes  towards  the  head  and  tail,  and  thus 
has  the  oval  form.  The  head  enlarges  at  the  top  like 
that  of  the  porpoise  \  but,  in  the  dolphin,  it  diminishea 
in  thickness,  and  ends  in  a  flatted  beak,  like  that  of 
a  goose.  The  jaws  are  of  equal  length,  and  furnish- 
ed on  each  side  with  a  row  of  cylindrical  teeth,  li 
little  pointed  at  the  end,  and  projecting  near  one  and 
a  half  inches  above  the  gum.  It  would  appear  that  the 
number  of  teeth  variee  according  to  the  age  and  sex. 
Klein  has  reckoned  96  in  the  upper  jaw,  and  90  in 
the  under.  Mr  Pennant,  on  the  contrary,  mentions 
that  he  saw  19  teeth  in  the  latter,  and  21  in  the  fbrmeT. 
Forty-seven  teeth  have  been  observed  by  others  in  each 
jaw. 

The  eyes  are  placed  almost  in  the  same  line  with  the 
opening  of  the  mouth.  The  breathing  hole  is  on  the 
top  of  the  head,  opposite  to  the  orbit  of  the  eyes.  It 
appears  in  form  ef  a  creseeat,  tire  boms  of  ti^idi  ase 
directed  towards  the  sneot. 

The  pectoral  fine  are  oval,  and  inserted  at  the  under 
part  of  the  breast.  The  dorsal  fin  occupies  the  midAe 
of  the  body.  It  is  curved  backwards  at  the  extremity. 
The  tail  fin  is  divided  into  two  lobes,  the  okie  of  whick 
folds  over  tbe  other. 

The  upper  surlkee  of  the  body  is  bhiek ;  the  bfeeait 
is  white.  From  un^r  the  eyes  on  eaeb  nde  passes  « 
white  ray,  which  stretches  towards  tlie  pectoral  fins. 

The  iotphin  is  almost  always  an  inhabilaot  of  tbe 
open  $eas,  and  very  rarely  approaches  the  shore*  His 
motions  are  inconceivably  9Wift  \  and  heace  Ire  has  beeft 
named  by  the  mariners,  the  arrow  of  ike  ii0a. 

The  length  of  the  dolphin  varies  f)K>tt  five  So  alne  tn 
ten.  feet.  §3 

Tlie  description  iAnth  has  now  beea  given,  iMe  Kttib  Faboloaa 
rehition  to  the  fkncrful  acceeatls  whicAl  have  lieen  de-histflr?^ 
tailed  of  this  fish,  or  to  the  ifflagiaftry  tttpgeosatatieas 
by  the  ancient  paintets  and  engravers.  Ott  ^e  pieMs 
of  money  which  were  in  circulatiea  in  the  fiiitte  ef 
Alexander  the  Great,  and  are  piesctved  by  Beksa, 
as  tvell'  a3  on  other  medals*,  Ae  dbipUA  tb  i^j^setated 
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c]«mfic»*  ^itb  a  very  large  heed,  a  spacious  0pen  meutb,  and 

Uoo,  &€,  the  tall  raised  above  tbe  head. 

' '  '-'  "^  No  aoioial  has  been  more  celebrated  by  the  ancient 
poets  and  historians  than  the  dolphin.  Ifrom  the  ear- 
liest ages  he  was  considered  as  consecrated  to  the  gods, 
and  honoured  as  the  benefactor  of  man.  Pliny,  Ju- 
lian, and  other  ancient  authors,  speak  highly  of  his  at- 
tachment to  mankind.  The  younger  Pliny  has  written 
a  charming  story  of  the  loves  of  a  dolpiiin  for  Hippos  $ 
and  Ovid  relates,  with  all  the  beauties  of  poetry,  the 
story  of  tbe*musician  Arion,  who  being  parsoed  by  pi- 
rates and  thrown  into  the  sea,  was  rescued  and  saved 
by  this  kind  animal. 

Inde  (fide  r^jus)  tergo  delphina  recurvo^ 

Se  memorant  onere  supposuisse  novo, 

Ilie  sedens  citJiaram^ue  tenet^  prettutnfue  vehendi 

Cantat^  et  irquoreas  carmine  mulcet  aquas. 

Di  pta  facta  vident,    Astris  delphina  recepit 

Jupiter  i  et  steUasjussit  habere  novem* 

Ovid.  Fasti^  lib.  ii.  117. 

But  (past  belief)  a  do1phin*9  arched  back 
Preserved  Arion  from  his  destined  wreck. 
Secnre  he  sits,  and  with  harmonious  strains 
Reqoites  bis  bearer  for  his  friendly  paiuff. 
The  gods  approve :  tbe  dolphin  heaven  adorns, 
And  with  nine  stars  a  constellation  forms* 

But  after  all  these  fabulous  accounts  of  the  dolphin 
by  tbe  ancients,  and  the  presages  drawn  by  the  modem 
sailors  from  their  movements,  it  does  not  appear  that 
this  species  of  fish  is  endowed  with  more  sagacity  than 
any  other  of  the  cetaceous  fishes,  or  discovers  greater 
attachment  to  man.  What  may  have  been  the  foun- 
dation of  these  fables,  it  is  not  our  present  object  to 
inquire.  It  b  true,  that  the  dolphin  and  others  of  the 
cetaceous  fishes  accompany  ships  for  several  days  to- 
gether. But  this  seems  to  be  in  search  of  food,  on  ac- 
count of  the  offals  of  animal  matters  that  are  thrown 
overheard. 

3.  Delfhinus  Tursxo. 

Gnenbuidf  Nesat^tmk ;  French,  Le  Nesamak, 

U 
Charaetcrb     The  form  of  the  body  is  conical.    Tlie  dorsal  fin  is 

curved.    The  snout  is  compressed  above.     Tbe  teeth 

S5        are  straight  and  blunt. 

Beactip.         The  greatest  thickness  of  this  species  is  between  tbe 

dorsal  and  pectoral  fins.   From  this  to  the  extremity,  of 

the  tail  the  body  becomes  gradually  more  slender. 

Tbe  breathing  hole,  which  is  placed  above  the  orbits 
of  the  eyes,  is  about  i^  inch  in  diameter.  The  apte- 
rior  part  of  the  head  is  inclined  and  rounded,  and  ter- 
minates in  a  flat  beak.  The  lower  jaw  is  the  longest. 
Both  Jaws  are  furnished  with  4a  cylindrical  teeth,  which 
are  disposed  in  a  single  row. 

The  pectoral  fins  are  very  low,  and  are  of  a  falciform 
shape.  The  dorsal  fin  rises  like  an  inclined  plane,  and 
is  incorvated  behind.  At  the  posterior  base  of  the  lat- 
ter fin  there  arises  a  projection  which  stretches  to  the 
tail.  The  tail  fin  is  divided  into  two  lobes-  in  form  of 
a  crescent* 

The  upper  part  of  the  body  is  Uack )  the  belly  is^ 
white. 

It  has  been  observed  by  some  naturaUsts,  that  whe» 
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this  species  rises  to  the  surface  to  respire,  a  great  part  CUssiAca- 

of  the  body  appears  above  water.     It  inhabits  the  open  tion,  2>lc.  ^ 
seas,  and  is  consequently  taken  with  difficulty.    The        • 
flesh,  the  fat,  and  the  entrails,  axe  eaten  in  tbe  same 
way  as  the  porpoise. 


Delfhinus  Orca,  the  Grampus, 


Plate 
GXL. 


French,  Epaulard;  Norwegian,  »^k»Htigger  i  Ho*     ig.  4. 
val-Hund;   Dutch,  Boiskop ;  Iceland,   Huyding ; 
Swedes,  VOpare. 

The  body  is  nearly  oval.   The  dorsal  fin  is  very  high.  Characterfc 
The  teeth  are  oonical  and  slightly  curved.  S7 

The  profile  of  the  grampns  is  oval  and  oblong.  The  DcMrip- 
ffreatest  thickness  is  about  the  middle  of  the  trunk,  ^^^"■ 
from  which  it  gradually  diminishes  towards  both  extre- 
mities. The  snout  is  short  and  round.  The  lower  jaw 
is  broader  than  the  upper.  Both  jaws  are  furnished 
With  conical  teeth,  which  are  unequal  and  curved  at  the 
top,  and  are  from  20  to  30  in  number  in  each  jaw. 

The  eyes  are  situated  in  the  same  line  with  the  open- 
ing of  the  mouth. 

But  the  roost  distinguishing  mark  of  the  grampus  is 
the  dorsal  fin,  which  rises  from  the  middle  of  the  back 
in  the  form  of  a  cone^  and  is  nearly  four  feet  in  height. 
The  pectoral  fins  are  very  broad,  and  nearly  oval.  The 
tail  fin  is  divided  into  two  lobes  in  the  form  of  a  cres- 
cent.    The  penis  is  three  feet  in  length. 

The  upper  part  of  the  body  is  black  \  the  bellj  is 
white.  Sometimes  white  spots  are  observed  on  the 
head  and  back. 

The  grampus  is  the  largest  fish  belonging  to  the  ge- 
nus. Some  have  been  seen  of  35  feet  in  length  by  1 2 
or  13  in  circumference.  One  of  24  feet  long  was  taken 
in  the  mouth  of  the  river  Thames  in  the  year  1759* 

All  naturalists  agree  in  describing  the  grampus  as  the 
most  cruel  and  voracious  of  die  family  of  the  dolphin. 
Its  ordinary  food  is  the  seal  and  some  species  of  flat 
fish.  But  it  is  said  that  it  will  attack  the  porpoise,  and 
even  the  large  whale.  The  latter,  so  far  from  defend- 
ing himself,  is  struck  with  terror,  otters  dreadful  shouts, 
aiid)  to  escape  from  the  enemy,  quits  the  open  seas,  and 
retires  towards  the  coasts,  which  is  perhaps  tlie  reason 
that  the  whale  is  sometimes  thrown  ashore.  The  gram- 
pus, however,  is  olten  tbe  victim  of  its  voracity.  It  is 
at  this  time  that  the  fishermen  watch,  the  opportunity  of 
striking  him  with  tbe  harpoon. 

When  the  emperor  Claudius  was  engaged  in  the 
construction  of  the  harbour  of  Ostia,  a  grampns,  at- 
tracted by  some  skins  which  bad  been  sunk  in  a  ship- 
wreck, came  upon  the  coast  l^ere  he  remi^ined  for 
several  days  $  and  forming  a  kind  of  canal  to  receive- 
his  huge  body  in  the  sand,  was  protected  from  tbe  agi- 
tation of  the  sea.  While  in  pursuit  of  his  prey,  one 
day,  he  was  driven  ashore  by  the  violence  of  the  waves* 
The  back  appeared  above  the  aurface  of  the  sea,  and 
resembled  a  ship  with  its  bottom  upwards*  The  em- 
peror caused  strong  nets  to  be  stretched  across  the 
mmith  of  the  harbour  to  prevent  the  escape  of  the  fish, 
in  case  be  should  again  g^t  intd.  tbe  water*  He  thee 
advanced  in  person,  accompanied  with  bis  pratoriaa 
bands,  and  exhibited  a  very  amusing  spectacle  tp  tbe 
Bomaas.  Tbe  soldiers  embarked  in  boats  were  order- 
ed to  atUck  bim  with  spearn  and  other  nMSsila  wea- 
pons*    Oq^  of  tiie  boats  waa  filled  with  water,  and 

U  n  2  sunk 


340 


C    E    T    O    L    O    G    Y. 


ClMtiioi*  sunk  in  coastqarace  of  the  fish  spouting  ivith  great 

tia»,JM>  violence. 

*'  '  ••  [  o,  A  variety  of  the  grampus  is  described  by  the  late 
Mr  John  Hunter,  in  the  Pbilosophical  Transactions  for 
1787.  It  is  distinguished  particularly  by  having  a  very 
'  large  belly,  vhich  diminishes  suddenly  towards  the  re- 
gion of  the  anus.  The  dorsal  fin  reaches  nearer  the 
tail.  It  has  the  form  of  a  rectangular  triangle,  and  is 
longer,^  but  less  elevated  than  the  first  described.  The 
lower  part  of  the  body  is  not  perfectly  white,  hut  is 
marked  with  brown  and  black  spots. 

gg  5.  Delphinus  Gladiator,  the  Sea^Sword. 

Chanctem     The  form  of  the   body  of  thia  species  is  conical. 
The  dorsal  fin  resembles  a  sabre.    The  teeth  are  small 
Sp       and  sharp. 
Se^rip-         This  species  comes  very  near  the  grampus  in  the 
^^''*  form  of  the  head  -,  but  it  is  chiefly  distinguished  by  the 

dorsal  fin,  which  is  three  or  four  feet  high,  and  about 
18  inches  broad  at  the  base.  It  becomes  slender  to- 
ward the  summit,  and  is  incurvated  towards  the  tail.. 
This  fin  seems  to  be  an  offensive  instrument ;  fbr  with 
it  they  strike  and  wound  the  whale.  The  length  is 
fVora  23  to  2S  feet. 

This  species  is  gregarious.  They  are  found  to- 
gether in  small  bodies,  which  attack  the  whale  with 
great  ftiry,  and  tear  off  large  masses  from  his  body. 
When  he  becomes  warm  and  fatigued,  be  lolls  out 
Itis  tongue,  which  is  instantly  seized  by  the  watchful 
enemy.  They  even  enter  the  mouth  sAid  tear  out  the 
tongue  entirely,  which  seems  with  them  to  be  a  deli- 
cate morsel.  The  delphiuus  gladiator  possesses  im- 
mense strength.  They  have  been  known  to  seize  upon 
a  dead  whale  that  was  dragged  by  a  i^umber  of  boats, 
i|nd  carry  it  to  the  bottom.. 

They  ar^  found  near  Spitzbergen^  in  I)avili  straits, 
^nd  on  the  coaste  of  New  England,  and  even  so  far 
north  as  the  79^  of  latitude.  They  are  very  fat,  and 
tb^  oil  Yjrhich  they  ^ield.  is  esteemed  verj  good.. 

6.  DSLFHINUS  LeuCAS^ 

Selugq^  Peiin%nt^8  Quadrup. :  WkdtJUch^  AndeisonV 

Iceland^ 
SO 
Chataetrn.     The  form  of  the  body  is  conicah    There  is  no  dorsal 

9\  fin.  The  teeth  are  short  and  blunt, 
tion^'^^  This  species  has  been  arranged-  by  some  natnraKsts 
among  ti)e  whales,  but  having  teeth  \t  both  jaws 
makes  it  properly  come  under  this  genus.  The  body 
•  resembles  a  lengthened*  cone,  having  the  bast  at  the 
pectoral  fins,  and  the  vertex  at  the  taiU  The  head  is 
short,  and  ends  In  an  obtuse  snoot,,  en  the  top  of  which 
is  a  protuberance  in  which  is  the  blow-hole,  whkh  ter- 
minates in  an  obNque  direction  towards  the  posterior 
part  of  the  bocTyk  The  jaws  are  nearly  equal.  The 
lower  j^w  is  furnished  with  nine  small  obtuse  teeth  on 
each  side,  which  Tesemble  in  structure  the  grinding 
teeth  of  quadrupeds.  The  teeth  in  the  fore  part  of  the 
jaw  are  the  smallest.  In  the  upper  jaw  the  number  of 
teeth  ia  the  sam^,  bat  they  are  mere  pointed  and  slight-, 
ly  curved. 

The  eyes  are  not  larger  tiian  those  of  the  hog.  The 
opening  of  the  mouth  is  small,  and'  the  tongue  is- 
atnongly  attached  to  the  lower  jaw.  Behind  the  eyes  i» 
Mm  esRterniil  o^nip^  of  the  ear,  but  it  ia  sciu^ly  visiblet. 
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The  pectoral  fins  are  broad  and  of  an  oval  figore.  ciavdica- 
The  dorsal  fin  is  wanting,  but  in  its  place  there  is  an  tjon,  atcb 
angplar  protuberance.    The  tail  fin  is  divided  into  two        ' 
rounded  lobes. 

The  penis  of  the  male  is  bony,  of  a  white  colour,  and 
inclosed  in  a  sheath.  The  mammse  of  the  female  are 
placed  on  each  side  of  the  organs  of  generation* 

The  whole  body  is  white,  and  marked  in  young  fishes 
with  brown  and  blue  spots.  The  skin  is  an  inch  thick, 
and  covers  a  layer  of  fat  of  three  inches.  It  is  said 
that  the  flesh  of  this  species  has  a  reddish  colour  like 
that  of  pork. 

It  lives  on  different  fishes,  particularly  the  cod  and 
the  seal  fish.  And  as  the  throat  is  of  small  capacity,  it 
is  sometimes  suffocated  in  attempting  to  swallow  fish  of 
too  large  size.  Tlie  female  has  one  young  at  a  time^ 
which  at  birth  is  of  a  greenish  colour,  but  becomes  af- 
terwards bluish,  and  as  it  advances  in  age  is  white* 
The  females  are  gregarious,  and  the  young  follow  at 
their  sides,  imitating  all  their  motions.  This  species 
is  often  observed  following  ships,  and  exhibiting  by  » 
thousand  different  motions  an  amusing  spectacle. 

It  quits  the  open  sea  during  the  rigour  of  winter^ 
and  enters  the  bays  that  are  free  from  iee.  It  is 
seldom  an  object  of  trade,  on  acconnt  of  the  little  ad- 
vantage from  the  fat.  Their  arrival,  however,  is  con- 
sidered by  the  whale  fisher*  as  the  fortnnate  presage 
of  an  abondant  fishery.  The  length  is  irom  12  to.  x  ft 
feet*. 

7.  Delphikus  Bidentatus. 

The  body  is  conical.  The  dorsal  fin  is  spear-shaped.  Chataeura 
The  snout  is  slender  and*  flat»    There  are  two  sharp 
teeth  in  the  lower  jaw.  93 

This  species  in  some  of  its  characters  resembfes  tlibDesa^ 
delphinui  tursw^  hot  in  others  is  so  different  that  it^i*^ 
may  prc^rly  be  regarded  as  a  distinct  species.  The 
fbrehead  is  convex  and  rounded.  The  upper  Jaw  is 
flat,  and  ends  in  a  beak  like  that  of  a  duck ;  but  there 
are  only  two  sharpteeth  at  the  anterior  extremitv  of 
the  lower  jaw.  The  pectoral  fins,  which  are  of  aa 
oval  form  and  small  for  the  size  of  the  body,  are  pli^ 
ced  opposite  to  the  angles  of  the  mouth.  The  pla^e 
of  the  dorsal  fin  corresponds  to  the  origin  of  the  tail,  is 
speM^-shaped,  pointed,  and  inclines  backward.  The 
tail  fin  is  divided  into  lobes,  forming  by  their  union  m 
cresoent.  The  lower  part  of  the  body  is  of  a  light 
brown  coloar,  the  upper  part  is  brownish  black.  This 
species  is  supposed  to  be  from  30  to  40  feet  long. 

8.  Delfhikvs  Butskopf,  BottfeJUnded  or  Staked 

fFhale^ 

94 
The  form  of  the  body  ik  conicah    The  dorsal*  fin  is  Characten 

incnrva^ted  toward^  the  tail.  The  snout  is  flat  and 
slender.  The  npper  jaw  and  the  pi^late  are  furnished 
with  small  teeth.  ^^ 

The  body  represents  a  cone  whose  summit  is  towards  X>eieri^ 
the  tail^  The  head  is  of  a  greater  height,  than  breadth.,^^*^ 
The  front,  which  is  full  and  round,  becomes  suddenly 
narrow,  and  ends  in  a  flat  beak  rounded  at  the  extre- 
mity. The  breathing-hole  is  en  the  top  of  the  head,^ 
opposite  to  the  orbit  of  the  eye^  ;  it  forms  a  crescent 
wiiose  boms  are  tamed  towards  the  taih    This  is  the 

chaxmctesistie 
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a«nile»«  clmrtcterUlio  mirk  between  thii  and  other  tpeeiet  of 

tioii,8tc.    delphiwus.    In  place  of  teeth  the  surface  of  the  pa- 

^     ^      ■'  Isle  and  upper  jaw  are  covered  with  vmall  points,  which 

are  unequal  and  hard.     The  tongue  adheres  to  the 

lower  jaw,  and  is  notched  at  the  edges.    The  edge  of 

the  upper  jaw  is  also  notched. 

The  eyes  are  convex  as  in  quadrupeds.  They  are 
surrounded  with  eyelids,  and  ace  placed  nearly  in  the 
middle  of  the  side  of  the  head.  i  ' 

The  pectoral  fins  are  attached  to  the  lower  part  of 
the  breast  $  they  are  snudl  in  proportion  to  the  size  of 
the  fish.  The  dorsal  fin  is  nearer  the  tail  than  the 
snout :  the  summit  is  incurvated  backward.  The  tail- 
fia  is  divided  into  two  lobes  in  form  of  a  sickle. 

The  whole  body  excepting  the  belly  is  of  a  leaden 

colour. 

In  the  Journal  de  P Antique  for  the  year  1789,  M. 
Baussard  has  published  an  account  of  two  cetaceous 
fishes  which  were  taken  near  Hoofleur  in  September  of 
the  preceding  year.  The  largest  was  23  i  feet  long, 
and  the  smallest  ili.  The  fishers  of  Honfleur  per- 
ceived them  at  a  disUnce  struggling  on  the  strand. 
When  they  approached  they  found  the  smallest  stuck 
on  the  sand  in  shallow  water.  The  mother  made  many 
attempts  to  move  her  young  one  into  deep  water,  and 
not  only  failed  but  stuck  fast  by  the  head,  the  heavi- 
est part  of  the  body.  The  fishermen  first  took  posses- 
sion of  the  young  one,  secured  it  with  ropes }  and 
by  their  own  exertions,  aided  by  a  horse  and  the  flow- 
ing of  the  sea,  succeeded  in  bringing  it  on  shore.  They 
dien  went  into  the  water  up  to  the  middle  to  secure 
the  mother  j  and  having  made  above  50  wounds  with 
knives  on  the  head  and  back,  and  a  large  wound  in  the 
belly,  at  which  the  fish  seemed  to  be  in  grnat  pain,  by 
ottering  groans  like  those  of  a  hog,  they  were  driven 
off  by  the  violent  motion  of  the  tail.  A  small  anchor 
was  then  brought,  which  was  introduced  into  the  breath- 
ing hole,  and  a  rope  was  fastened  round  the  tail*  ^  The 
fish  finding  herself  thus  entangled,  made  such  violent 
•forts,  that  she  broke  a  thick  rope,  disengued  herself 
from  the  anchor,  and  taking  the  advantage  of  the  rising 
tide,  escaped  and  launched  into  the  deep,  at  the  same 
instant  throwing  up  an  immense  quantity  of  water  mix- 
ed with  blood  to  the  height  of  I2  feet.  She  was  found 
next  day  floating  on  the  water  quite  dead,  at  the  di- 
stance of  three  leagues  from  Honfleur. 

The  following  are  the  principal  dimensions  of  the 
yoong  fith  and  the  mother, 

Young  one.     Mother* 
Feet  Inohei.  Feet.  Inches. 

ToUllengtbt  12    6  23    6 

Greatest  circumference,  ^  80  '5     7 
Distance  from  the  breathing-hole, 

to  the  extremity  of  the  snout,  i  11  44 

Length  of  the  dorsal  fin,  z     O  20 

Height  of  ditto  07  13 

Length  of  the  pectoral  fins,  10  20 

Breadth  of  ditto,       •  07  13 

H.  Bomm^^^'^^  ^^ ^®  ^^'  ^°*  326  10 

2^2*"  9.  DSLPHIKUS  FerXS. 

Sfi  In  this  ^ecies  there  b  one  fin  on  the  back.    The 

Oianctefs.  j^^  -^  xoonded.    The  teeth  axe  oval  and  obtuse. 
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The  head  is  nearly  of  the  same  height  as  the  len^h.  CUiti6ca. 
It  is  very  thick  at  the  top,  and  suddenly  dimiuishing  tiea^^c^ 
towards  the  anterior  part  ends  in  a  short  round  snout.        ' 
The  jaws  are  equal 'y  they  are  covered  with  niembra-j^^,^^ 
nous  lips,  and  furnished  interually  with  a  row  of  teeth  ^tioo. 
20  have  been  reckoned  in  each  jaw.     The  form  of  the 
teeth  constitutes  the  distinctive  character  of  the  spe- 
cies.   The  large  and  the  small  teeth  are  equal  in  num* 
her.     The  largest  are  above  an  inch  long  by  half  an 
inch  broad.     The  small  teeth  are  only  five  or  six  lines 
in  length. 

The  skeleton  of  one  of  this  species  is  preserved  in 
the  cabinet  of  natural  history  at  Frejus  in  France.  The 
length  is  14  feet.  The  bones  of  the  skull  are  i  foot 
xo  inches  long,  and  i  foot  5  inches  broad. 

This  species  is  found  in  the  Mediterranean  sea* 

Chap.  II.    0/ the  Anatonwnnd  Physiology  tfCetace^' 

0U8  Fishes. 

oik 
It  has  fallen  to  the  lot  of  few  anatomists  to  have  an  Dificslttei 
opportunity  of  examining  with  accuracy  the  structure  in  scqair- 
of  cetaceous  fishes.    The  same  difiiculties  which  have  ias  a  know- 
retarded  the  progress  of  their  natural  history,  operate  Jj"?' ^T 
perhaps  still  more  powerfully  m  preventing  the  ac^ni-  ^^^^ 
sition  of  information  with  regard  to  their  anatomical 
structure.    They  are  not  inhabitants  of  those  parts  of 
the  world  where  this  knowledge  is  in  that  improved 
state  to  render  such  investigations  successful :  and  when 
they  are  accidenuUy  found  on  the  shores  of  civilized 
countries,  the  anatomist,  whose  skill  and  dexterity  on- 
ly could  be  advantageously  employed  in  the  examina- 
tion, is  not  always  at  hand,  and  they  are  too  large  te 
be  transported  to  the  dissecting-room,  where  the  nature 
and  structure  of  the  different  parts  could  be  patiently 
traced  and  fiiitbfnlly  demonstrated.      Several  of  the 
species  of  this  tribe  of  fishes  have  been  dissected  by  the 
late  Mr  John  Hunter,  the  detail  of  which  he  has  gi- 
ven   in   a  paper  on    the  Structure  and  Economy  of 
Whales,  in  the  Philosophical  Transactions  for  the  year 
1787 ,  and  to  this  paper  we  must  acknowledge  our- 
selves indebted  for  the  principal  part  of  the  anatomical 
knowledge  which  we  propose  to  lay  before  our  readers 
in  the  present  chapter.  ^p 

We  have  already  mentioned  the  characters  which  DiitiactlTe 
distinguish  the  whale  tribe  from  fishes  in  general.  They  <^haracterk 
have  indeed  nothing  peculiar  to  fish,  except  that  they 
live  in  the  same  element,  and  have  the  same  powers 
of  progressive  motion  as  those  fish,  which  from  their 
nature  must  move  with  great  velocity.    This  seems  to 
be  the  case  with  all  fish  which  come  to  the  surface  of 
the  water,  as  the  whales  must  do  for  the  purpose  of 
respiration.    It  has  also  been  observed  that  they  are       j^q 
more  closely  allied  to  quadrupeds  than  to  fish.    They  Allied  to 
have  in  many  respects  the  peculiar  structure  and  eco-qaadiapedSi 
nomy  of  parts  which  belong  to  this  class  of  animals. 
They  are  furnished  with  lungs,  breathe  air,  and  have 
warm  blood.  ^^^ 

This  tribe  ef  animals  is  peculiarly  fitted  by  their  pfttcd  for 
external  form  for  dividing  the  water  in    progressive  rapid  ni<^ 
motion^    and   for  moving  with  considerable  velocity.  ^^^ 
And,  on  account  of  the  uniformity  of  the  element  la 
which  they  live,  the  form  of  their  bodies  is  more  nni* 
form  than'  in  aoimab  of  the  same  daas  that  live  oir 
land. 

The 


343 

AnAtomy 

and 
Phjrsiologf. 

• V— - 

lOft 

Form  of 
the  head ; 


1 03 
of  the  body< 


CETOLOGY. 


104 
Power  of 
the  uiU 


The  skele- 
ton giTe'g 
no  idea  of 
the  general 
fonn. 


io5 
Bones  of 
the  head ; 


107 
of  the  neck 
and  hack ; 


Tb6  form  of  the  bead  is  commonly  a  cone  or  inclined 
plane.  The  spermaceti  ivhale  is  an  exception  to  thiS| 
in  which  it  terminates  in  a  blunt  sorface.  The  bead  is 
larger  in  proportion  to  the  body  than  in  quadrupeds, 
and  swells  out  laterally  at  the  articulation  of  the  lower 
jaw.  This  seems  to  be  of  advantage  to  the  animal  in 
catching  its  prey,  as  there  is  no  mouon  of  the  head  on 
the  body.  ^^ 

Behind  the  pectoral  fins,  at  the  insertion  of  which  the 
eireumference  is  greatest,  the  body  gradually  diminish- 
es  to  the  spreading  of  the  tail.  The  body  is  flattened 
laterally ;  and  it  would  appear  that  the  back  is  sharper 
than  the  belly,  which  is  nearly  flat. 

The  progressive  motion  of  the  animal  is  performed  by 
the  tail,  which  moves  the  broad  termination  or  lobes, 
operating  in  the  same  manner  as  an  oar  in  sculling  a 
boat.  And  for  the  purpose  of  preventing  any  obstruc- 
tion in  moving  through  the  water,  it  may  be  observed 
that  all  the  external  parts  of  the  class  mammalia,  that 
live  on  land,  are  either  entirely  wanting,  or  are  con- 
cealed tinder  the  skin  in  cetaceous  fishes. 

» 

Sect.  I.  0/the  Bones. 

The  bones  alone,  Mr  Huntet  observes,  when  proper* 
ly  united  into  the  skeleton,  in  many  animals  givq  the 
general  shape  and  character.  But  this  is  not  so  de- 
cidedly the  case  in  this  order  of  animals.  In  tbem  the 
head  is  immensely  large,  the  neok  small,  there  are  few 
ribs,  in  many  a  very  short  sternum,  and  no  pelvis,  with 
a  long  spine  terminating  in  a  point,  so  that  these  bones 
being  merely  joined  together  do  not  afford  any  idea  of 
the  regular  shape  of  the  animal*  The  different  parts  of 
the  skeleton  are  so  enclosed,  and  the  projecting  spacer 
between  the  parts  so  filled  up,  that  they  are  altogether 
QQQcealed,  and  give  to  the  animal  externally  an  uniform 
and  elegant  form. 

The  great  sise  of  the  bones  of  the  head  leave  bnt 
a  small  cavity  for  the  brain.  In  the  spermaceti  whale 
it  is  not  easy  to  discover  where  the  cavity  of  the  skull 
Ilea*  This  is  also  the  case  with  the  large  whalebone 
and  bottle-nose  whale*  In  the  porpoise,  the  skull  con- 
stitutes the  principal  part  of  the  head :  for  the  brain 
is  found  to  be  considerably  larger  in  proportion  to  the 
size  of  tlie  animal.  The  bones  of  one  genns  differ 
irery  mucli  from  those  of  another.  In  the  spennaoeti 
and  bottle*nose  whales,  the  grampus  and  the  porpoise, 
the  lower  jaws,  especially  at  the  posterior  endsi,  resem- 
ble each  other  -,  but  in  others  it  is  very  different.  The 
number  of  particular  bones  is  also  observed  to  vary  very 
nwch. 

VerieirtB.-^The  piked  whale  has  seven  vertebree  in 
the  neck,  la  in  the  back,  and  27  to  the  tail.  This 
Inakes  the  whole  number  46.  In  the  porpoise  the  cer- 
vical vertebrae  are  seven  in  number.  There  is  one 
common  to  tlie  neck  and  back,  14  proper  to  the  back, 
and  30  to  the  tail,  making  in  whole  51.  The  cervi- 
cal vfirtebrae  of  a  bottle-nose  whale,  were  the  same  in 
numlier  as  those  of  the  porpoise*  There  were  17  in  the 
back  and  37  in  the  tail,  which  make  the  whole  nun-, 
ber  6o.  Foor  of  the  vertebras  of  the  neck  in  tl\|9  per* 
poise  are  anchylosed,  or  have  grown  together*  Th« 
atlas  in  every  one  of  this  order  of  animals  that  has  been 
examined  is  the  thickest  of  the  vertebrae*    It  seema  to 
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he  composed  of  two.    Thera  ia  no  avtleialatiDa  betiieea  Anatomj 
th^  first  and  second  vertebvsB  of  the  neck  to  admit  of      and 
lotatory  motion.     The  veHebras  of  the  neck  are  veryfhysioiogy. 
thin,  so  that  the  distance  between  the  head  and  shoul-  ' 

ders  is  as  short  as  possible.  108 

Sternum  or  Breastbone^F^Tkis  ia  very  ial  in  the.®^*^* 
piked  whale,  and  consists  of  a  single  vevy  sb<»t  bone*^^*^ 
The  breastbone  of  ^he  porpoise  is  consideeahly  loAgev  ^ 
it  is  composed  of  three  bones,  which  are  of  some  lengtii 
in  the  small  bottle-nose  whale.  The  first  rib  of  the 
piked  whale,  and  the  three  first  of  the  porpoise,  ana  ar- 
ticulated to  the  sternum.  109 

Bibs. — The  snail  bottle-nose  whale,  disaeeled  by  MrRi^i 
Hunter,  had  1 8  ribs  00  each  side  'y  and  the  porpoise  had 
16.  Fifteen  ribs  have  been  reckoned  in  the  skeleton  of 
the  dolphin.  A  large  whalebone  whale  had  ijj^bs  on 
each  side,  which  were  2X  feet  lung  and  18  inches  in 
circumference.  The  spermaceti  whales  which  wave 
thrown  ashore  on  the. coast  of  Brittany  in  France,  had 
only  8  ribs  on  each.  side.  They  were  5  feet  long  and 
6  inches  in  circumference.  ^p 

The  ends  of  the  ribs  that  have  bwo  articulations,  iaarticuUted 
the  whole  of  this  tribe,  Mr  Hunter  observes,  are  artir  ^^^  two 
ottlated  with  the  body  of  the  vertebrae  above,  and  witii^^^^'^ 
the  transverse  processes  below,  by  the  angles,  ao  tfaali 
there  is  one  vertebra  common  to  the  neck  and  back* 
In  the  large  whalebone  whale  the  first  rib  is  bifurcated, 
and  consequently  is  articulated  with  two  vertehns.  jit 

Pectoral  or  lateral Jins.^^Theiae  are  apa2ogoQ9,  andPectoraJ 
somewhat  similar  in  construction  to  the  aatacior  e^Er^' "^"^^^ 
tremities  of  quadrupeds.      They  are  oompceed  of  *^^^^of 
scapula  or  shoulder-blade,  os  humeri,  ulna,  radioat  <^>^i^qaadni- 
pos,  and  metacarpus,  which  last  may  include  the  fin-peds. 
gers,  the  number  of  bones  being  such  as  may  be 
reckoned  fingers,  although  they  are  inolnded   in  one 
general  covering.      The  number  of  bones  in  each  ia 
different,  the  fore-finger  has  five,  the  middle  and  ring'* 
finger  has  seven,  and  the  little  finger  has  ibiir.    These 
bones  are  not  articulated  by  capsular  ligaments  as  in 
qluidrupeds,  but  by  intermediate  cartilages  attached  to 
each  bone.    These  cartilages  are  nearly  equal  in  length 
to  one-half  of  the  bone.     This  oonstrnction  ^vee  firm- 
ness and  a  considerable   degree  of  pliability  to  the 
whole.  112 

Dseth^f^'Of  this  tribe  of  animals  some  have  teeth  in  Teeth 
both  jaws,  some  have  them  only  in  one,  while  there  ana 
others  which  have  none  at  all.  The  teeth  cannot  be 
divided  into  classes  as  in  qnadmpeds*  They  are  all 
pointed  teeth,  and  are  pretty  much  similar  in  form  and 
size*  Each  tooth  is  a  double  cone,  one  part  of  which 
is  fastened  in  the  jaw,  and  the  other  projects  above  the 
gum.  In  some,  indeed,  the  fang  is  flattepeid  and  thin' 
at  the  extremity ;  and  in  others  it  ip  curved*  ,,, 

The  formation  of  the  teeth,  and  their  progrese  after- formed  dif- 
wards,  seems  to  be  different  from  that  ^  quadrupeds :  feveotly 
For  they  seem  to  form  in  the  gum,  so  theit  they  must^'V^"^' 
either  extend  and  sink  into  the  jaw,  or  the  alveoli  most    >  ^'' 
rise  to  enclose  them«    Mr  Hunter  thinks  thislael  the 
most  probable,  since  the  depth  of  the  jaw  is  ipeneaead, 
so  that  the  teeth  seem  to  sink  deeper  apd  deeper  in  it* 
This  mode  of  formation  is  observed  in  jaws  that  are 
not  fully  grown  j  for,  as  happens  in  other  animals,  the 
teeth  increase  in  number  as  the  jaw  lengthens.  ^^ 

It  does  not  appear  that  they  shed  ihair  teeth^or  ^it  not 
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ADfttomy  '^^^^  ^^  ^^"^  (onniti  sithihir  to  the  M.    This  indeed 
•Dd       SMMi  vobraely  pMBible  from  the  sitinrtifm  ia  wliicb  ihey 
Fhyifolojo^.ne  origmally  feratil. 

'  ^i^«/(p6o»».*— Tins  is  a  aubslftnce  peculiar  to  the 

PecoliL  ^'^^«  If  is  of  the  same  ntttttre  ob  horn.  It  is  there- 
suutance.  f^i^  entirely  composed  of  ammal  matter,  and  is  ex* 
freaiely  elavtki.  The  name  of  hone  it  andonbtedly 
invpropei^  as  it  has  no  earthy  matter  in  its  oompositioh  ^ 
bat  aa  it  has  been  commonly  employed  we  shall  still 
retain  h* 

There  are  two  kinds  of  whalebone.  One  kind  is  got 
from  the  large  whale  $  the  other  frOm  a  smaller  species. 
It  is  placed  in  the  inside  of  the  moutb,  and  is  attached 
to  the  upper  jaw.  It  consists  of  thin  plates  of  different 
sizes  in  different  parts  of  the  mouth.  The  length  and 
dM  breadth  of  the  whalebone^  nkboagh  not  always,  in 
ganend  correspond  pretty  nearly  *,  those  plates  that  are 
ionj^est  being  also  the  broadest. 

These  plates  are  arranged  in  several  rows  on  the 
outer  edge  of  the  upper  jaw,  similar  to  the  teeth  in 
other  animals,  and  stand  parallel  to  eaoh  other,  one 
edge  being  towards  the  oiroumferenee  of  the  month, 
•nd  tlie  other  towards  the  iniide.  They  are  plioed  at 
nne^nal  distances  in  different  parts  of  the  mouth.  In 
the  ptked  whale,  they  are  only  one-fourth  of  an  inch 
asunder  at  the  greatest  distance.  In  the  great  whale 
the  distanoea  are  greater. 

The  longest  plates  are  in  the  outer  row  ^  and  the 
length  is  proportioned  to  the  difierent  distances  bd- 
tween  the  different  purts  of  the  jaws.  Some  of  them 
mre  14*  or  15  feet  long,  and  12  or  15  inches  broad. 
Towards  the  anterior  end  posterior  part  of  the  itiooth 
they  are  fery  short.  They  rise  for  half  a  foot  or  ndofie 
9i  the  saase  breadth,  and  afterwards  shelve  off  from  the 
inside  till  they  come  nearly  to  a  point  at  the  outer. 
The  exterior  of  the  inner  rows  are  the  longest,  cor* 
i^spondiDg  to  the  tetmination  of  the  declivity  of  the 
outer,  and  beOome  sfaevter  and  shorter,  till  they  hardly 
rise  above  the  gum. 

The  inner  rows  me  closer  than  the  onter^  rise  al- 
most perfOBdicnlariy  finnn  the  gum,  ave  longitudinally 
otraighty  and  have  mbs  decKrity  than  the  other.  Tile 
plates  oif  the  joilter  rvw  make  a  serpentine  Hue  late- 
rally, and  in  the  piked  whale  the  onler  edge  is  tbo 
thfckest*  Round  tiit  Une  made  by  their  enter  edge  runs 
n  small  white  bead,  which  is  foimed  along  with  the 
whalebone,  snid  waan  down  with  it  $  both  edges  of  the 
smaller  ph^es  are  of  nearly  the  sasne  thickness.  In  ail 
of  the  pl«te%  the  termination  is  in  a  kind  of  hair, 
as  if  the  plate  were  divMod  into  innumerable  small 
ports.  The  exterior  pkles  have  the  strongest  and  also 
longest. 

The  whole  snrftice  of  the  month  resembles  the  skin 
of  an  aaimal  oovered  with  strong  hair  j  and  under  this 
snriiice  the  tongue  lies  when  tibe  mouth  is  sinrt.  In 
the  piked  whale  the  projetting  whalebone  remains 
entirely  on  the  inside  of  tie  lower  jaw,  when  the 
mmith  IB  lAiut)  beeanse  the  jaws  meet  everywhere  along 
Aeir  sorfsee.  Mr  Honter  is  at  a  loss  to  explain  how 
<Hlis  IS  eAiOtitd  in  large  wbaien,  ia  which  the  lower  jaw 
Is  sfeTalgftrt,  foming  a  borimintnl  plane  ^  but  the  upper 
jaw  being  am  afoh,  camiot  be  hid  1^  the  former.  He 
theiofcre  sii^poflios  tbnt  a  hro«d  npper  lip  reaches  to  the 
lower  jaw  *nd  eovers  the  wholes 

The  foitaalion  of  «he  whnbboM  is  ia  one  snspeat 


tip 
laaer  row. 


xto 
Half. 


LOGY. 

slibilhr  to  that  ^  hom^  haSr,  &o.  hnt  it  has  anotiier 
niode  of  growth  and  deeaj  which  is  peculiar.  The 
plates  ibrra  iipoa  a  thin  vascular  substaace,  which  does 
not  imniediately  adhere  to  the  jaw'tbonej  but  which 
has  a  more  dense  vascular  substance  between.  From 
this  substance  thin  broad  (yroeesses^  corresponding  to 
eaoh  platey  are  sent  out ;  and  on  these  process^  the 
plate  is  formed,  in  the  same  way  as  the  horn  Oh  the 
bony  cone,  or  the  tooth  on  the  pulp.  Eaiih  Idate  is 
necessarily  hollow  at  the  growing  liod,  and  the  first 
part  of  the  growth  tkkes  place  on  the  inside  of  the  hoi- 
lowk  Bdt  besides  thib  mode  of  growth,  it  receives  ad- 
ditional layers  on  the  outside,  whioh  are  foi*raed  en  the 
vtsoular  Substance  extended  along  the  surface  of  the 
jaw.  This  part  also  forms  upon  it  a  kind  of  homy 
substance  between  each  plate^  which  is  very  White, 
rises  with  the  whalebone,  and  becomes  even  with  the 
outer  edge  of  the  jaw,  and  the  termination  of  its  out- 
er part  forms  the  bead  above  mentioned.  This  inter- 
mediate substance  fills  up  the  apace  between  the  plates, 
as  high  as  the  jaw,  and  is  simtltfr  to  the  alveolar  pre* 
cesses,  keeping  them  firm  in  their  places. 

As  both  the  whalebone  and  the  intsi'mediate  snb-^ 
stance  are  constantly  growing,  a  determined  length 
must  be  supposed  necessary,  so  that  there  must  be  a 
regular  mode  of  deoay  established,  which  does  not  de- 
pend entirely  on  chance  or  aoctdental  circumstances. 
In  its  growth  there  seems  to  be  a  formation  of  three 
parts )  one  from  the  rising  done,  which  is  the  centre, 
a  second  on  the  outside,  and  a  third  being  the  inter- 
mediate substance.  These  appear  to  have  three  stages' 
of  duration  j  for  that  whioh  forms  on  the  cone,  it  is 
sopposedf  mldies  the  hair)  and  that  on  the  outside 
makes  principaily  the  plate  of  the  whalebone)  and 
thiS)  when  got  a  certain  length,  breaks  off,  leaving 
the  hair  projecting,  becoming  at  the  termination  very 
brittle  )  and  the  third  or  intermediate  substance,  by  the 
time  it  rises  as  high  as  the  e^e  cf  ^the  skin  of  the  jaw, 
decays  and  softens  away. 

The  nse  which  has  iMpen  ascribed  to  the  whalebone, 
is  prindi pally  lor  the  retention  of  the  food  till  it  is 
sitallowed  ;  for  il  is  supposed  that  the  fish  which  are 
taken  by  the  species  of  whale  having  this  peenliar  coa- 
Btmction  of  the  mouth,  are  somkH  when  compared  with 
its  sizew 
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The  outiele,  or  scarf  skin,  in  this  order  of  animals^  is  Cuticle, 
similar  to  that  on  ihe  sole  of  the  fiiot  in  the  human 
specSes.  It  seeiAs  to  be  conqposed  of  k  number  of  layers, 
whioh  niay  be  separated  by  slight  putsofaction.  Mr 
Hunter  suspects  that  this  arises  from  a  suceessioo  of  ca- 
ticles  being  formed.  The  fibres  of  the  cutiole  appear 
to  have  no  particular  direction.  It  has  no  elasticity, 
but  IS  easily  torn  asunder.  The  kKemai  layer  is  lo«^ 
and  tbicky  and  in  ihe  sperniaeeti  whale^  the  external 
surface  resembles  coarse  velvet.  The  cuticles  givss 
the  eolonr  to  thO  attimal.  In  parts  that  are .  dark,  a 
dirty  coloured  substance  has  been  washed  away  in  sc- 
paraiting  the  cuticle  from  the  true  shin.  This  seems  to 
he  the  /vfe  t9tmc93Um.  123 

The  cillis  or  truO  skin  in  cetaoOous  fishes  is  estreme-Trne  ikiii. 
fy  vSleus  in  the  eaternaA  eorfaoe^  eorreapondinff  to  the 
loogh  sUBfaOo  of  the  cutiole^  aiad  forming  ndges  in 

some 
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Ajuitomy  ^iOiM  putf.    Hie  viHi«  jMub  we  aoft  md  pliable, 

aod       float  in  water,  and  are  observed  to  be  loDger  or  tborter 

Piiytiology.  £,|  pfopo^ioii  to  the  efes  of  tbe  aaimal.    la  tone  thejr 

aie  one*lourt]i  of  an  inoii  in  leogtb,  and  in  all  tbej  are 

'▼err  vaacolar. 

The  cutis  teems  to  be  ike  temination  of  tbe  cellular 
membrane  of  tbe  body  more  closely  nnited,  having 
smmller  interstiees^'and  becoming  more  compmct*  In  fat 
animals  the  distinotioD  between  skin  and  cellular  mem- 
^braoe  is  small,  the  gradation  from  the  one  to  tbe  other 
being  almost  imperceptible  ;  for  tbe  cells  of  both  mem- 
brane and  skin  being  loaded  with  fat,  the  whole  seems 
to  be  one  uniform  sobstance.  A  loose  elastic  skin 
^ould  appear  to  be  improper  in  this  tribe  of  aninmU  j 
•it  is  therefore  always  on  the  stretch  by  the  adipose 
membrane  being  loaded  with  fat.  In  some  places,  in- 
deed, where  it  seems  to  be  necessary,  it  possesses  con- 
siderable elasticity,  as  at  the  setting  on  of  the  fins,  and 
under- the  jaw,  round  tbe  opening  of  the  prepuce,  the 
nipples,  &c.  to  allow  free  motion  of  these  parts,  where 
It  IS  observed  that  there  is  more  reticular  and  less  adi- 
pose membrane. 

In  the  piked  whale  there  is  a  very  singular  instance 
of  an  elastic  coticolar  contraction.  The  whole  skin 
of  the  fore  part  of  ihe  neck  and  breast,  and  as  far 
down  as  the  middle  of  the  belly,  is  extremely  elastic  j 
but  it  receives  an  increased  lateral  elasticity  by  being 
'ribbed  loogitudinally.  It  is  not  easy  to  say  why  this 
part  which  covers  the  thorax  should  possess  so  much 
elasticity,  for  this  part  of  the  body  cannot  be  increased 

124  in  sixe. 

Ksfclei.  The  fleshy  or  mnscular  parts  of  cetaceous  fishes 
resemble  that  of  most  foadropeds.  Perhaps  it  comes 
nearer  to  that  of  a  buU  or  a  horse  than  to  that  of  any 
other  animal.  Some  of  tbe  fleshy  parts  are  very  firm  i 
and  about  tbe  breast  and  belly  they  are  mixed  with 

125  'tendons* 

posed  of  a  series  of  bones  connected  together,  and  mov- 
ed as  in  fish  }  but  the  movements  are  produced  by  long 
muscles,  with  long  tendons.  This  renders  the  body 
thicker,  and  the  tail  at  its  stem  smaller,  than  any  other 
'       swimming  animal. 

The  depressor  muscles  of  tbe  tail,  which  are  similar 
in  situation  to  the  psose,  make  two  very  large  ridges 
on  the  lower  part  of  the  cavity  of  tbe  belly,  rising 
much  higher  than  the  spine,  and  the  lower  part  *of  the 
aorta  passes  between  them.  These  two  large  muscles 
go  to  the  tail,  which  may  be  considered  as  tbe  two 
posterior  extremities  united  in  one. 

The  muscles  of  cetaceous  animals  lose  their  fibrous 
strocture  a  very  short  time  after  death,  and  become  as 
uniform  a  texture  as  a  mass  of  clay,  and  even  softer. 
This  change  no  doubt  arises  from  incipient  putre- 
faction, although  no  evidence  of  this  process  being 
begun  is  to  be  had  from  any  offensive  smell.  This 
change  is  most  remarkable  in  the  large  musdes,  as 
those  of  the  back  and  the  psose  muscles. 

The  Tail, — ^The  construction  of  the  tail  affords  an 
instance  of  a  singular  piece  of  mechanism.  It  is  com- 
posed of  three  layers  of  tendinous  fibres,  which  are 
covered  with  the  cutis  and  cuticle.  Two  of  these  layers 
are  external  1  tbe  other  is  internal.  Tbe  direction  of 
the  fibres  of  the  external  layers  is  the  same  as  in  tbe 
tail,  forming  a  etiatnm  about  one-third  of  an  inch 
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tUekf  b«t  '▼atyii^,  at  the  tail  is  ttMka  or  tbiier.  AnaiaMy 
Tbe  middle  laver  ie  oempesed  eniurely  of  tendinons      mod 
fibres,  passing  directly  across  between  the  two  extcrnai  gbytotoey« 
layera,  tbeir  length  being  in  preportieo  to  tbe  tUck-      ^^^ 
nesscitheUii.   This  stroctwe  gives  «maxii^sstiaiglhY^,||pg^ 
to  tins  partof  tbe  animal. 

Tbe  anbstanoe  of  tbe  tafl  is  so  firm  and  compact, 
that  the  vessels  remain  in  tbeir  dilated  stfte,  even 
when  they  are  cut  across.  This  section  coneists  of  « 
large  vessel,  sorrounded  by  as  many  small  ones  as  can 
come  in  contact  with  its  external  surface.  The  fins 
are  merely  covered  with  aetrong  condensed  adipose 
membrane. 

Sect.  III.  0/t^  Organs  qFDige»ti6n  and  Excrettoth 

In  the  whale,  the  OBSopbagus  begins  at  tbe  lauces,  Gsllct. 
as  in  other  animals.  At  tbe  beginning  it  is  ctrenlar^ 
but  is  soon  divided  into  two  passages  by  tbe  epiglottb 
crossing  it.  Passing  down  in  tiie  posterior  mediastinum, 
to  whicb  it  is  attached  by  a  broad  part  of  the  same 
membrane,  its  anterior  Bwrhce  makes  the  posterior 
part  of  a  cavity  behind  the  pericardinm.  Having 
passed  through  the  diaphragm,  it  enters  Ihe  slonmcb, 
and  is  lined  with  a  very  thidc,  white,  and  soft  cntide, 
which  is  continued  into  the  first  cavity  of  Ihe  Jtomaob. 
The  inner  or  true  coat  of  tbe  oesopha|^  is  white,  and 
of  considerable  density,  but  it  is  not  mosenlar  }  for  it 
is  thrown  into  large  longitudinal  folds,  by  the  contrac- 
tion of  tbe  mnscular  fibres.  This  coat  is  very  glandi»* 
lar }  manv  orifices  of  gbmds,  espeoiall^oear  the  fisoces, 
are  visible.  The  oesopbagns  is  laiger  than  it  is  in 
quadrupeds,  in  proportbn  to  tbe  bulk  of  tbe  animal, 
but  of  less  size  than  it  usually  is  in  fish.  One  in  the 
piked  whale  that  was  measyred,  was  three  inches  and 
a  half  wide.  ns 

The  stomach,  as  in  other  animals,  lies  on  tbe  left  side  StoaiMli 
of  the  body,  and  terminates  on  tbe  pylorus  towards  tbe  ^  ^■<**- 
rigbt.  The  duodenum  passes  down  on  the  right  sade,^'*^' 
as  in  the  human  body,  lies  on  the  right  kidney,  and 
then  passes  to  the  left  side,  behind  the  ascending  part 
of  the  colon  and  root  of  the  mesentery,  oonws  out  on 
the  left  side,  and  getting  on  tbe  edge  of  the  mcaenteij, 
becomes  a  loose  intestue,  formbg  tbe  jejunum.  In 
this  course  behind  tbe  mesentery,  it  it  exposed  as  in 
most  quadrupeds.  The  jejunum  and  ileum  pass  along 
the  edge  of  the  mesentery  downwards,  to  the  lower 
part  of  the  abdomen.  The  ileum,  near  the  lower  end, 
makes  a  turn  towards  the  right  side,  mounts  upwards 
round  tbe  edge  of  tbe  mesentery,  passes  a  littk  way  on 
the  right,  as  high  as  the  kidney,  and  tbere  enters  the 
colon  or  csscnm.  Tbe  csecnm,  which  is  about  seven 
inches  long,  and  resembles  that  of  the  lion  or  seal,  lies 
on  the  lower  end  of  the  kidnev,  considerably  higher 
than  in  the  human  body  $  and  this  renders  tbe  ascend- 
ing part  of  the  colon  short.  The  colon  passes  oblique- 
ly ap  tbe  rigbt  side,  a  little  towards  tbe  middle  of  the 
abdomen  ^  and  when  as  high  as  tbe  stomach,  crosses  to 
the  left,  and  acquires  a  broad  mesocolon.  It  lies  here 
on  the  left  kidiney,  and  in  its  passage  down  inclines 
more  and  more  to  the  middle  line  of  the  body.  "Wben 
it  has  reached  tbe  lower  part  of  the  abdomen,  it  passes 
behind  the  uterus,  and  along  the  vagina  in  tbe  female ; 
between  tbe  two  testicles,  and  behind  tbe  bladder  and 
root  of  the  penis,  in  the  male  j  bending  down,  to  open 
on  what  is  called  the  beUy  of  tbe  aninial.   In  its  whole 

course 
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J  QMne  it  if  gaadf  emtrohited.    Jm  thtM  iriiieb  k«v« 

•ad      DO  eaeoiDi  and,  therafiNCf  gmi  iiardly  be  taid  to  huwt 
y^fitotoiy.  a  cdoOf  the  inteilifie,  bofoire  its  terminatiott  ia  tho  reo- 
*-     -   4ttin,  ouikofl  the  same  kind  of  sweep  roond  the  oilier 
intestineey  is  tbe  oolon  does  where  there  is  a  csecim* 

For  the  size  of  the  animaiy  the  intestines  are  aot 
largo.  In  those  of  18  or  24  feet  long,  they  are  not 
larger  than  in  the  horse ;  the  colon  is  very  short,  and 
has  little  more  capacity  than  the  jejonam  and  ilenm. 
This  is  a  circumstance  common  to  carnivoroos  animals. 
In  the  piked  whale,  the  length  from  the  stomach  to 
Ibe  osecom  is  28^  yards,  the  length  of  the  csDcom 
seven  inches,  and  of  the  colon  to  the  anus,  two  yards 
and  three  quarters. 

The  teeth,  in  the  ruminating  tribe  of  animals,  point 
out  the  kind  of  stomach,  esecom,  and  colon ;  but  in 
ethers,  as  the  horse,  lion,  &c  the  appearances  of  the 
teeth  only  indicate  the  kind  of  oolon  and  ceecnm.  In 
file  cetaceous  tribe  of  fishes,  whether  they  have  teeth 
or  not,  the  stomachs  vary  little,  and  the  circumstance 
•f  cmenm  seems  not  to  depend  on  either  teeth  or  sto* 
maeh. 

The  stomttsh,  to  all  the  subjects  examined  by  Mr 
Hunter,  consisted  of  several  bags  continued  from  the 
119       first  on  the  leflt,  towardi'  the  right,  where  the  last  ter- 
Komber  of  minates  in  doedenum.    The  number  and  wue  of  the 
'^^'''*®^    stomachs  differ  considerably.     In  the  porpoise,  gram- 
pus, and  piked  whale,  there  are  five ;  in  the  bottle* 
nose  whale,  seven.    The  two  first  stomachs  in  the  por» 
poise,  bottto-nose,  and  piked  whale,  are  the  largest ; 
the  others  are  smaller,  but  not  uniformly  so. 

The  fiist  stomach  has  very  much  the  shape  of  an  tgg 
with  the  small  end  downwards,  and  is  lined  with  a  con- 
tkivatio»  of  the  cuticle  from  the  (nsopbafi;u8.  In  some, 
the  OBSOphagus  enters  the  upper  end  of  the  stomach } 
in  others,  it  enters  posteriorly  and  obliquely.  The  se» 
oond  stoMaefa  in  the  piked  whale  is  very  large,  and  ra- 
thier  longer  than  the  first,  is  of  the  sbspe  of  the  Italic 
letter  S^  and  passes  ^ot  from  the  upper  end  of  the  first 
00  its  right  side,  by  nearly  as  large  a  beginning  as  the 
body  of  the  bag.  In  the  porpoise,  where  this  second 
stomach  begins,  the  cuticle  of  the  first  ends.  The  in* 
side  of  tho  second  stomach  has  unequal  mgse  like  an 
irregular  honey-comb.  In  the  piked  whale  the  rogse 
are  loogiludinal,  and  in  many  places  deep,  some  of 
tiMm  being  united  by  oross  bands  :  in  the  porpoise  the 
folds  are  tbick^  massy,  and  indented  into  each  other. 
This  stomach  opens  into  the  third  by  a  roond  contract- 
ed orifice. 

The  third  stomach  is  the  smallest,  appears  only  to  be 
a  passage  between  the  second  and  fourth,  has  no  pecofiar 
internal  sirveiure,  and  terminates  in  as  large  an  open- 
ing as  at  its  beginning.  It  is  from  one  to  five  inches 
long.  The  fsorth  stomach  is  less  than  either  the  first 
or  second.  It  seems  to  be  flattened  between  the  se- 
cond and  fifth;  and  in  some,  as  the  porpoise,  it  is  long, 
nnd  passes  in  a  serpentine  cooree  like  an  intestine.  The 
intemal  sorfaee  is  regular  and  villous,  and  opens  on  its 
right  side  into  the  fifth.  The  fifth  stomach  is  round  in 
the  piked  whafo ;  in  the  porpoise  it  is  oval :  it  is  small, 
nnd  terminates  in  the  pylorus  without  any  appearance 
ef  a  vaivular  structure.  Its  coats  are  thinner  thsa 
those  of  the  fourth ;  the  intemal  surface  is  even,  and 
It  is  eommonly  tinged  with  bile.  In  some,  as  the 
pik^ed  whale  and  the  large  whalebone  whale,  them  i^  a 
Vol.  V.  Part  L  t 
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cmonte )  ia  Others,  ns  the  porpcdsei  gfiMpDi^  n«l  Utile-  Anstdniy 
nose  wbals^  it  is  wanting.  aad 

The  stmctnre  of  the  inner  anrfane  of  the  intestine  is  VhjMogf^ 
very  singular.    The  inner  snrfaoe  of  the  dnodenom  of  ^ 

the  piked  whale  has  longitudinal  rugse^  or  valves,  at 
some  distance  fironi  each  ether,  and  rectiving  literal 
folds.  The  inner  coat  of  the  ileoos  and  jejunom- ap- 
pears in  irregular  folds,  which  naay  vary  aeeoriing  to 
the  action  of  the  muscular  coat  of  the  intestine,  yet  do 
not  seem  to  depend  entirely  on  this  contractioR.  In 
some  the  whole  tract  of  the  intestine  is  thrown  into 
large  cells,  which  are  subdivided  into  snndler.  These 
cells  have  the  appearance  of  pooches  with  the  mouths 
downwards,  and  act  like  valves  when  any  thing  b  at- 
tempted to  be  passed  in  a  contrary  direction. 

ZtWr.-— In  this  tribe  of  animak  there  is  n  consider- Resembles 
able  degree  of  uniformity  in  the  liver,  which  in  shape  the  boowa. 
bears  a  near  resemblance  to  the  human  liver,  but  is 
probably  less  firm  in  its  texture.  The  right  lobe  is 
the  largest  and  thickest,  and  there  is  a  large  fissure  be- 
tween the  two  lobes,  in  which  the  round  ligament 
passes.  Toward  the  left  the  liver  is  much  attached  to 
the  stomach.  The  gall-bladder  is  wanting;  but  the 
hepatic  duct,  which  enters  the  duodenum  about  seven 
inches  beyond  the  pylorus,  is  large.  ^ 

Ptffirrtf<w.i— The  pancreas  is  a  long  flat  body,  hsv-^^^gj^^^ 
ing  its  left  end  attached  to  the  right  side  of  the  first 
cavity  of  the  stomach.  It  crosses  the  spine  at  tbe  root 
of  the  mesentery,  joins  the  holhw  curve  at  the  duo- 
denum near  to  the  pylorus,  adheres  to  that  intestine, 
and  its  duct  enters  that  of  the  liver  near  the  termina- 
tion in  the  gut.  ,  _ 

Spleen,r^The  spleen,  which  is  involved  in  the  epi-SnaU. 
ploon,  is  small  for  the  size  of  the  animal.  In  some  of 
the  tribe,  as  in  the  porpoise,  there  are  one  or  two  small 
ones,  not  Isrger  in  size  than  a  nutmeg,  and  sometimes 
smaller.  They  are  placed  in  the  epiploon  behind  the 
others.  |j| 

JTtV/neyH— The  kidneys  in  this  whole  tribe  of  sni- Coa^loma* 
mala  are  conglomerated.  They  are  made  up  of  smaller  rated, 
parts,  which  are  connected  only  by  cellular  mem- 
brane, blood-vessels,  and  ducts.  The  smaller  portions 
are  of  a  conical  figure  ;  the  apex  is  placed  towards  the 
centre  of  the  kidney,  and  the  base  forms  the  external 
surface.  Each  portion  is  composed  of  a  cortical  and 
tubular  substance,  the  tubular  terminating  in  the  apex, 
which  apex  makes  the  mamilla.  Elach  mamilla  has 
an  infnndibnium,  which  is  long,  and  at  its  beginning 
wide,  embracing  the  base  of  tbe  mamilla,  and  becom- 
ing smaller.  Tliese  infundibnla  at  last  unite  and  form 
the  ureter.     .  ^m^ 

Ureters  and  Biadder,i^^The  ureter  comes  out  of  the  teyL 
kidney  at  the  lower  end,  and  pMsos  along  to  the  blad- 
der, which  it  enters  very  near  to  the  urethra.  The 
bladder,  which  is  of  an  oblong  shape,  is  smaH  for  the 
size  of  the  animal.  In  the  female  the  urethra  passes 
along  to  the  external  sulcus  or  vulva,  and  opens  just 
under  the  clitoris,  as  in  the  Roman  subject.  The  cap- 
nlet  renakSf  when  compared  to  the  human,  are  itmsll 
for  the  size  of  the  animal.  They  are  flat  and  of  an 
oval  figure.  They  are  composed  of  two  substances  $ 
of  an  external  substance,  which  has  the  dhrection  of  its 
fibres  towards  the  centre  ;  and  of  an  intemal  sabstance, 
which  is  more  anifoni  and  has  less  ^f  the  fibrous  ap- 
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Anatomy 

and       Sect.  IV.  Of  the  Organs  afCircuiation  and  Respiro' 
Fhytiology.  turn. 

'*^  I,  CiRCULATlOK.— The  heart  and  blood-vessels,  cs- 

pecially  the  veins,  are  probably  larger  in  proportion  to 
their  size  than  in  the  quadruped.   The  heart  is  enclosed 
in  its  pericardium,  and  is  attached  to  the  diaphragm 
as  in  the  human  body.     It  is  composed  of  two  auricles 
and  two  ventricles,  is  flatter  than  in  the  quadruped, 
and  adapted  to  the  shape  of  the  chest.     The  auricles 
have  a  greater  number  of  fascicale,  passing  more  across 
the  cavity  from  side  to  side,  than  in  many  other  ani- 
141       mals  \  and  besides  have  considerable  muscularity  and 
StfQctore    elasticity.     There  is  nothing  peculiar  in  the  structure 
not  ptcii-    Qf  ^|,g  ventricles  of  the  heart,  in  their  valves,  in  the 
'  arteries,  or  in  their  distribution,  all  which  have  a  simi- 

1^2       larity  to  other  animals  whose  parts  are  nearly  similar. 
Blood  ia         Animals  of  this  tribe  have  a  greater  proportion  of 
groat  pro.   blood  than  any  other  yet  known  \  and  some  arteries  are 
P^^^*       apparently  intended  as  reservoirs,  where  a  great  qaan* 
tity  of  blood  is  required  in  any  part.     There  is-  a  net- 
work of  arteries,  formed  of  the  intercostal  arteries,  and 
running  between  the  plenni,  ribs,  and  their  muscles* 
The  spinal  marrow  is  surrounded  with  a  net-work  of 
arteries  in  the  same  manner,  especially  where  it  passes 
out  from  the  brain,  where  a  thick  substance  is  formed 
by  their  ramifications  and  convolutions. 

In  examining  particular  parts  which  bear  any  rela- 
tion to  the  size  of  the  animal,  if  we  have  been  accustom- 
ed to  see  them  in  the  middle-sized  animals,  we  roust 
behold  them  with  astonishment  in  animals  like  the 
whale,  which  so  far  exceed  the  common  bulk.  The 
heart  and  aorta  of  the  spermaceti  whale,  for  instance, 
appeitr  of  immense  size,  when  we  make  this  kind  of 
comparison.     The  latter  measures  a  foot  in  diameter  \ 

143  and  the  former  was  too  large  to  be  contained  in  a  wide 
Ctixnlaiion  tub.  Considering  the  quantity  of  circulating  fluid  in 
astoaith-     ^^  large  a  vessel,  that  probably  10  or  15  gallons  of 

*  blood  are  thrown  out  at  a  single  stroke,  and  the  great 

velocity  with  which  it  moves,  the  mind  must  be  filled 

144  \fith  wonder. 

Tcins.  The  veins  seem  to  have  nothing  peculiar  in  their 

structure,  if  we  except  the  veins  in  the  folds  on  the 
skin  of  the  breast,  as  in  the  piked  whale,  where,  and 
in  similar  places,  it  was  necessary  to  have  the  elasticity 

145  increased. 

Red  glo-  The  blood  of  this  order  of  animals  is  similar  to  that 
b4aesia  of  qaadrnpeds.  Mr  Hunter  seems  to  think  that  the 
Sonioiu  ^  quantity  of  red  globules  is  in  larger  proportion  \  and  he 
supposes  that  this  increased  quantity  of  red  particle* 
may  have  9ome  effect  in  aiding  to  keep  up  the  animal 
heat ;  for  as  they  live  in  a  very  cold  climate,  or  atmo< 
sphere,  compared  with  the  beat  of  their  bodies,  it  is 
readily  carried  off,  and  therefore  some  help  of  this  kind 
becomes  necessary. 

The  quantity  of  blood  in  this  tribe  of  animals  is 
comparatively  greater  than  in  the  quadruped,  and 
therefore  it  is  probable  that  it  amounts  to  more  than  in 
any  known  animal.  In  them  too  the  red  blood  is 
carried  to  the  extreme  parts  of  the  body,  similar  to 
what  happens  in  the  quadruped,  but  different  from 
fish. 

2«  BES1P1IU.TI0N.— -Some  parts  of  the  organs  of  respi- 
latibn  in  animals  that  li?e  on  land  seem  to  be  fitted  for 
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a  compound  actibn,  as  for  instanee  the  laryni^  whieh  Aaaiony 
is  adapted  both  for  respiration,  deglutition,  and  sound  \      and 
but  in  the  whale  tribe  it  seems  to  be  adapted  only  for  f kytiulogy, 
respiration.  •  1^6   ^ 

Lar^njp.'^^The  larynx  varies  much  in  structure  and  Varictici. 
size  in  the  different  species.  It  is  composed  of  the  os 
hyoides,  thyroid,  cricoid,  and  two  arytenoid  cartilages* 
The  08  hyoides  was  larger,  while  the  cartilages  were 
much  smaller,  in  the  bottle-nose  whale  of  24  feet  long 
than  in  the  piked  whale  of  1 7  feet.  In  the  bottle-nose 
the  08  hyoides  is  composed  of  three  bones,  with  two 
whose  ends  are  attached  to  it,  making  five  in  all.  In 
the  porpoise  it  consists  of  only  one  bone  slightly  bent: 
it  has  no  attachment  to  the  head,  as  in  many  quadru- 
peds. 

The  thyroid  cartilage,  in  the  piked  whale,  is  broad 
from  side  to  side,  and  has  two  lateral  processes  whicb 
are  lonn,  and  pass  down  the  outside  of  the  cricoid,  near 
to  its  lower  end,  and  are  joined  to  it,  as  in  the  human 
subject.  The  cricoid  cartilage  is  broad  and  flat, 
making  the  posterior  and  lateral  part  of  the  larynx,  and 
is  much  deeper  behind  and  laterally  than  before.  The 
two  arytenoid  cartilages  project  much,  and  are  unit- 
ed to  each  other  tlli  near  their  ends  j  they  are  ar- 
ticulated on  the  upper  edge  of  the  cricoid,  cross  the 
cavity  of  the  larynx  obliquely,  and  make  the  passage 
at  the  upper  part  a  groove  between  them.  In  several 
of  the  tribe,  the  epiglottis  makes  a  third  part  of  the 
passage,  and  completes  the  glottis  by  forming  it 
into  a  canal.  No  thyroid  gland  has  been  discover- 
ed. 

Z»it^^.— The  longs  are  two  oblong  bodies,  one  <>o^^^'^|'^ 
each  side  of  the  chest,  but  are  not  divided  into  smaller  ed  i&|o 
lobes  as  in  the  human  subject.     They  are  of  consider- lobeSi 
able  length,  but  not  so  deep  as  in  the  qoadroped,  from 
the  heart  being  broad  and  flat,  and  filling  up  the  chest. 
They  are  increased  in  size  by  rising  higher  up  ip  the  g 

chest,   and  passing  farther  down  on  the  back.     They^iy^in,- 
lungs  are  extremely  elastic  in  their  substance,  and  hayeiie» 
the  appearance  and  consistence  of  the  spleen  of  an  ox. 
The  brandies  of  the  brooch ise  which  ramify  into  the 
lungs,  have  the  cartilages  rounded,  which  seems  to  ad« 
mit  of  greater  motion  between  them. 

The  pulmonary  cells  are  smaller  than  in  the  quadra* 
ped,  and  communicate  with  each  other,  which  those 
of  the  quadruped  do  not  \  for  by  blowing  into  ene 
branch  of  the  trachea,  the  whole  lungs  may  be  fill* 
ed. 

The  diaphragm  has  not  the  same  attachments  as  iB])uJu«f« 
the  quadruped  y  because  the  ribs  in  this  tribe  do  not 
complete  the  cavity  of  the  thorax.  The  diaphragm  is 
therefore  unconnected  forwards  to  the  abdominal  mus- 
cles, which  are  very  strong,  being  a  mixture  of  muscu- 
lar and  tendinous  fibres.  The  chest  is  longest  in  the 
direction  of  the  animal  at  the  back,  by  the  diaphragm 
passing  obliquely  backwards,  and  reaching  low  on  the 
spine. .  The  parts  immediately  concerned  in  respiration 
are  very  strong.  This  is  particularly  the  case  with  the 
diaphragm.  This  seems  necessary,  as  the  animal  nasi 
enlarge  the  chest  in  so  dense  a  medium  as  wator,  the 
pressure  of  which  must  be  greater  than  the  connter- 
pressure  from  the  air  inspired.  And  for  the  sane  ree* 
son,  expiration  must  be  easily  perfbnned^  for  the  pies- 
sure  of  the  water  and  the  natuial  elastieity  ef  the  parte 
are  greater  than  the  resistance  of  the  internal  air,  se 
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JLantomy  ^^^^  >^  ^^J  ^^  produced  witliout  anj  immrdmte  action 
and       of  muscles*     In  these  animals  the  diaphragm  seems  to 
physiology.  \^  the  principal  agent  In  inspiration. 

BloW'Me^  or  passage  for  the  atr,'~-'Jn  animals  breath- 
ing air,  the  node  is  the  passage  for  the  air,  and  the  seat 
of  the  organ  of  smelling ;  but  in  some  of  the  cetaceous 
'tribe,  this  sense  seems  to  be  wanting;  in  them,  there- 
fore, the  nostrils  are  intended  merely  for  respiration, 
t'^'dcd  for  '^^*  membranous  portion  of  the  posterior  nostrils  is  one 
ff«smratlon  canal ;  but  in  the  bony  part,  in  most  of  them,  it  ia  di- 
vided into  two.  In  those  which  have  it  divided,  it  is 
in  some  continued  dooble  through  the  anterior  soft 
parts,  and  opens  by  two  oriBces  ;  but,  in  others,  it 
unites  again  in  the  membranous  part,  making  exter- 
nally only  one  orifice,  as  in  the  porpoise,  grampus, 
and  bottle-nose  whale.  At  its  beginning  in  the  fauces, 
it  is  a  roundish  hole,  surrounded  by  a  strong  sphincter 
muscle,  which  grasps  the  epiglottis :  the  canal  beyond 
this  enlarges,  and  opens  into  the  two  passages  in  the 
bones  of  the  bead.  In  the  spermaceti  whale,  in  which 
the  canal  is  single,  it  is  thrown  a  little  to  the  left  side* 
After  these  canals  emerge  from  the  bones  near  the  ex- 
ternal opening,  they  become  irregular,  and  have  sulci 
passing  ont  laterally,  of  irregular  forms,  with  corre- 
sponding eminences ;  and  the  structure  of  these  emi- 
nences is  muscular  and  fatty. 

Where  there  is  only  one  external  opening,  it  is 
transverse,  as  in  the  porpoise,  grampus,  bottle-nose, 
and  spermaceti  whale;  but  when  it  is  double,  it  is 
longitudinal,  as  in  the  large  whalebone  whale,  and  in 
the  piked  whale.  These  openings  form  a  passage  for 
the  air  to  and  from  the  longs;  for  it  would  be  im- 
possible for  these  animals  to  breathe  through  the 
mouth* 

In  the  whale  tribe,  the  situation  of  the  opening  on 
woll  fitted  the  upper  surface  of  the  head  is  well  adapted  for  the 
ibrretpira-  pgrpose  of  respiration ;  for  it  is  the  first  part  that  comes 
to  the  surface  of  the  water  in  the  natural  progressive 
motion  of  the  animal*  The  animals  of  this  order  do 
not  live  in  the  medium  which  they  breathe.  This  re- 
quires a  parttcniai  construction  of  the  organs  which 
conduct  the  air.  to  the  lungs,  that  the  water  in  which 
they  live  may  not  interfere  with  the  air  they  breathe* 
The  projecting  glottis  passes  into  the  posterior  nostrils, 
by  which  means  it  crosses  the  fauces,  and  divides  them 
into  two  passages. 

The  beginning  of  the  posterior  nostrils,  which  an- 
swers to  the  palatum  moile  in  the  quadruped,  has  a 
sphincter  which  grasps  the  glottis,  by  which  its  situa- 
tion is  rendered  still  more  secure,  and  the  passages 
through  the  head,  across  the  fauces  and  along  the 
trachea,  are  rendered  one  continued  canal.  This  union 
of  glottis  and  epiglottis  with  the  posterior  nostril  mak- 
ing only  a  kind  of  joints,  admits  of  motion,  and  of  a 
^iktation  and  contraction  of  the  fiinces  in  deglutition, 
from  the  epiglottis  moving  more  in  or  out  of  the  pos* 
tenor  nostril*  This  tribe  of  animals  having  no  project- 
ing tongue,  and  therefore  wanting  its  extensive  motion, 
UM  the  power  of  sucking  things  into  the  mouth,  may 
perhaps  require  this  peculiarity  of  construction  to  ren- 
der the  communication  between  the  air  and  lungs  more 
perlect*  But  bow  far  this  is  the  case,  in  the  present 
state  of  oar  knowledge  of  the  structure  and  economy  of 
these  respiratory  organs,  it  is  not  easy  to  say. 
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Sect.  V*  Of  the  Brain  and  Organs  0/ Sense.         ^"^^a"' 

The  Brain.^Jn  the  different  genera  of  the  ceUceons  ^fa«o^W' 
tribe  of  animals,  the  brain  differs  much,  and  also  in       , 
the  proportion  it  bears  to  the  bulk  of  the  animal*     The  Kot  m  prv. 
porpoise  has  the  largest  brain,  and  thus  comes  nearest  portion  to 
to  the  human   subject.     The  whole  brain  is  compact.  ^*  ^^^ 
The  anterior  part  projects  less  forward  than  in  the 
quadruped  ;  the  medulla  oblongata  is  less  prominent, 
and  lies  on  the  hollow  made  by  the  lobes  of  the  cere- 
bellum. 

The  brain  is  composed  of  distinctly  marked  cortical 
and  medullary  substances.  The  medullary  substance 
is  very  white ;  the  cortical  like  the  tubular  substance 
of  the  kidney  ;  and  these  two  substances,  seem  to  be  in 
the  same  proportion  as  in  the  human  brain.  The  la- 
teral ventricles  are  large.  They  pass  close  round  the 
ends  of  the  tkalami  nervorum  opticorum.  The  thalami 
are  large :  the  corpora  striata  small.  Most  of  the  other 
parts  have  a  great  resemblance  to  similar  parts  in  the 


human  brain* 
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The  substance  of  the  brain  is  more  visibly  fibrous  Sabstanee 
than  in  any  other  animal.     The  fibres  pass  from  the^^*"*** 
ventricles  as  from  a  center  to  the  circumference,  and 
continue  through  the  cortical  substance.     The  brain  of 
the  piked  whale  weighed  four  pounds  10  ounces*  j^. 

The  spinal  marrow  in  this  tribe  of  animals  is  proper- Spinal  ou 
tionally  smaller  than  in  the  human  species*  It  is  row* 
largest  in  the  porpoise  where  the  brain  is  largest,  bear- 
ing some  proportion  to  the  quantity  of  brain*  But  tiiis 
is  not  always  the  case ;  for  in  the  spermaceti  wbaliTf 
where  the  brain  is  small,  the  spinal  marrow  is  propor- 
tionally largest.  It  terminates  about  the  twenty-fifth 
vertebra,  beyond  which  is  the  cauda  equina  ;  the  dura 
mater  is  no  farther  continued*  The  nerves  that  go 
off  from  the  spinal  marrow  in  its  course  are  more  uni* 
form  in  size  than  in  the  quadruped  ;  the  parts  being 
more  equal,  and  no  extremities,  except  the  fins,  to  be 
supplied.  The  structure  of  the  spinal  marrow  is  more 
fibrous  than  in  other  animals ;  when  separated  longi- 
tudinally, it  tears  with  a  fibrous  appearance,  but  when 
separated  transversely,  it  breaks  irregularly* 

The  skull  is  lined  with  the  dura  mater,  and  in  some 
forms  the  three  processes  corresponding  to  the  divisions 
of  the  brain,  as  in  the  human  subject ;  but  in  others  this 
division  is  bony.  Where  the  dura  mater  covers  the  spi- 
nal marrow,  it  differs  from  what  takes  place  in  other 
animals,  for  it  encloses  the  marrow  closely,  and  the 
nerves  immediately  passing  out  through  it  at  the  lower 
part,  as  they  do  at  the  upper,  so  that  the  cauda  eq^uina 
as  it  forms  is  on  the  outside  of  the  dura  mater*  ,,. 

The  nerves  going  out  firom  the  brain  are  similar  to  Kervei. 
those  of  the  quadruped,  excepting  in  those  that  want 
olfactory  nerves,  as  the  porpoise.  As  the  organs  of 
sense  are  variously  formed  in  different  animals,  fitted 
for  the  diffierent  modes  of  impression,  in  this  tribe  the 
construction  is  varied  according  to  the  economy  of  the 
animal.  The  senses  of  touch  and  taste  seem  to  be  adapt- 
ed to  every  mode  ;  but  those  of  smell,  sight,  and  hear- 
ing, probably  require  to  be  varied  or  modified  accord- 
ing to  circumstances ;  and  according  to  these  circum- 
stances the  senses  are  formed.  155 

&i»ffo/'foz/cA.— The  skin  in  this  tribe  of  animals  Slia  the 
appears  in  general  to  be  well  calculated  for  sensation,  "^5^**"' 
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An^umj  ^c  wIloU  turfiice  is  eorered  with  tiHi|  wbich  «re  m 
fuo^l'  marty  vessel*,   and  it  most  be  mafpo^A  tlsd  iterrrs. 
Flii>ipJ<?iD^  Whether  this  structore  be  only  necetsary  for  •eutoflen- 
•        jation^  or  whether  it  be  necessary  for  cominoii  seoaatioD, 
Is  not  known.     But  it  may  be  obserred,  that  when 
th£  sense  of  touch  is  required  to  be  acotei  the  villi  are 
dsoally  thick  and  long ;  and  this  is  probably  necessary, 
because  in  these  {lartf  of  the  body  where  the  sensatioDS 
of  touch  are  acute,  such  parts  are  covered  with  a  thick 
cuticle.  This  is  remarkably  the  case  in  the  ends  of  our 
fingers  and  toes,  and  in  the  foot  of  the  hoofed  animals. 
Mr  Hunter  scenw  to  think  that  the  sense  of  touch  pos- 
,   I  j^    "  sesses  greater  acoteness  in  water. 
ToBgae  noi     Sef9ie  of  toite.'^The  tongue  in  most  animals  is  not 
merely  the  0Q]y  (|,e  organ  of  taste,  but  is  also  intended  for  me* 
^^1^^         chanical  purposes.     For  this  latter  purpose  it  is  per- 
haps less  so  than  in  any  other  animal.    In  some  it  has 
more  freedom  of  motion  than  in  others ;  and  the  repMon 
of  this  is  probably  the  difference  in  the  mode  of  catch- 
ing the  food  and  of  swallowing.     In  those  with  teeth  it 
projects  most,  which  seems  less  necessary  in  others  which 
merely  open  the  month  to  icceive  the  food  along  with 
the  water,  or  swim  open  it.    In  the  porpoise  and  gram- 
pus, the  tongue  is  firm  in  texture  \  bat  in  the  spermi^ 
ceti  whale  it  resembles  a  feather  bed.     It  is  composed 
of  muscle  and  fat)  aiid  in  some  is  pointed  and  serrated 
^ -|      on  the  edges. 
WanoSui^     l^cfue  ^  smeUing.^^lxk  many  of  this  tribe  there  is  no 
,    organ  of  smell  at  all  \  and  in  those  which  have  sach  an 
'  ocgan,  it  is  not  that  of  a  fish,  and  therefore,  like  theirs, 
It  is  probably  not  calculated  to  smell  water.     It  be- 
comes a  matter  of  difficulty  to  account  for  the  manner 
10  which  such  animals  smell  water,  and  why  others 
have  no  sach  organ,  which  is  supposed  to  be  peculiar 
te  the  larn  and  small  whalebone  whales.    Mr  Hunter 
is  of  opinion  that  the  air  retained  in  the  nostril  out  of 
the  current  of  respuEation,  which  by  being  impregnated 
with  the  odoriferoos  particles  contained  in  the  wa- 
ter during  the  act  of  blowing,  is  applied  to  the  organ 
of  smell.    It  might  be  supposed,  he  observes,  that  the/ 
wnuld  amell  the  air  jdh  the  surface  of  the  water  by 
every  inspiration  as  animals  do  on  land  \  but  admitting 
this  to  be  the  case,  it  will  not  give  them  the  power  to 
smell  the  odoriferous  particles  of  their  prey  in  the  wa- 
ter at  any  depth  \  and  as  their  organ  is  not  fitted  to 
,.,be  affected  by  the  application  of  water,  and  as  they 
cannot  suck  w^ter  into  the  nostrils  without  the  dan- 
ger of  its  passine  into  the  lungs,  it  cannot  be  by  its  ' 
application  to  this  organ  that  they  are  enabled  to 
sniell.    Some  have  the  power  of  throwing  the  water 
frbm  the  mouth  thtoogfa  the  nqstril,   and  with  such 
force  as  to  rai^e  it  30  feet  high.     This  no  doubt  an- 
swers some  very  important  purpose,  althooirh  not  very 
obvious.    Mr  Hunter,  supposing  that  smelling  the  ex- 
ternal air  could  be  of  ,no  use  as  a  sense,  thinks  that 
they  do  not  smell  in  inspiratiqn.;   for  the  organ  of 
smell  is  out  of  the  direct  road  of  the  current  of  air 
in  inspiration,  and  it  is  also  out  of  the  correnjt  of  water 
when  they  spout  \  may  it  not  then  be  supposed,  he 
asks^  that  this  sinus  contains  air,  and  as  the  water  passes 
in  the  act  of  throwing  it  pot,  that  it  impregnates  this 
reservoir  of  air,  whrch  immediately  affects  the  aense  of 
smell  ?  This  operation  is  conjectnted  to  be  performed 
\fi  the  act  of  expiration ;  because  then  the  waterr  is 
said  to  be  very  offensive.    Mr  Hauter  «MS|  ttml  if 
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this  eolottoii  be  well  foonded,  those  mriycmi«p^wU|di  Awosmy 

have  the  organ  of  smelL     But  «a  aom»  animab  of  thia      <^a4 

order  are  entirely  deprived  of  this  .oi|pa»,  and.  na  |||^PhjBi<l^gr» 

ocgaa  in  those  which  have  it  is  extremely  amall^  siaweU 

as  the  nerve  which  receives  the  impaeMaieii,  it  woold 

appear  to  be  less  necessary  in  tfaem  than  in  these  whiah 

live  in  air.  ts9 

Seme  of  hearing^o^Tht  iattnial  ear  10  geocml  bae^haUarto 
nearly  the  same  eonstroction  as  that  ni  ^midraj 
The  bones,  the  cavities,  the  cartilages,  and  the 
are  the  same,  their  diaposttioa  and  arraagesMiit  vary» 
ing  in  some  of  Che  species  ;  and  from  this  there  mrisca 
a  difference  of  structure  in  these  organs,  and  peshafa 
also  a  difference  in  the  sensation.  According  to  oooie 
anatomists,  the  semicircular  canals  «re  wanting  in  eooM 
of  this  tribe  of  animals  \  while  they  have  been  describ* 
ed  by  others.  Some  base  described  the  form  of  the 
vestibulum  as  in  the  spermaceti  whale,  others  have  de* 
nied  its  existence  altogether.  It  is  perhaps  owing  to 
their  being  less  easily  detected,  that  they  have  hecv 
supposed  not  to  exist  at  all.  According  to  the  rela* 
tions  of  fishenaeo,  the  oetaceons  tribe  have  the  eeiise 
of  hearing  as  acute  as  that  of  qoadmpeds.  ifo 

Seme  if  eeeing^^Tkub  organ  of  li^t  in  thw  tiibel>»^ 
seems  to  have  a  very  cloae  analogy  with  the  aavm  ar* 
gan  in  quadrupeds.  There  is  the  same  ntlative  «oaaeo* 
tiott  between  die  choroid  coat,  the  retina^and  Ihe  crya« 
talliue  humour.  In  some  circumstances,  however,  tlvsy 
differ,  by  which  probably  the  eye  in  this  tribe  is. belter 
adapted  to  see  in  the  medium  through  which  lim  light 
is  to  pass.  The  eye  for  the  sisLc  of  the  aoinsal  is  aanall  \ 
from  which  it  is  conjectured  that  their  power  of  motioD 
is  not  great.  As  no  observations  have  yet  been  made 
on  the  form,  size,  and  density  of  the  differeni  homoaia 
of  the  eye,  any  thing  we  could  add  weoU  bs  mere  con* 
jecture  foonded  on  vague  analogy. 
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If  the  cetaceoos  tribe  of  aniasala  come  near  to  tfisheaStraetore 
in  some  point  of  resemblance,  they  are  very  diffessnt  io^"'^'*!^  ^^ 
those  of  others.    This  is  remaikably  the  case  in  *be^2b!!rti!f  "^ 
structure  of  ^he  organs  of  generation,  in  jphieh  they>»;— '^ 
come  nearer  in  form  to  those  of  nmunaliag  aniamlft, 
than  of  any  other  \  and  this  similarity  is  more  strikifig 
in  the  female  than  in  the  male ;  for  the  situation  m«it 
vary  in  the  latter  on  acconat  of  external  citeamstaiioes.      t^s 
In  the  male  the  testicles  remain  in  the  situation  iawhiekMale. 
they  were  formed,  as  in  those  quadn^ds  .iuiwhicb  they 
never  come'down  into  the  scrotum*    Thay  «i«  aitjoated 
near  the  lower  part  of  the  abdomen,  one  on  eaehaide^ 
upon  the  two  great  depressors  of  the  tail ;  ^nd  at  this 
part  theypmie  in  contact  with  the  abdominal  mimclaa 
anteriorly.    The  vasa  deferentia  pass  directly  faam  the 
epididymis  behind  the  bladder,  or  betwaao  it  aad(  jtha 
rectum,  into  the  urethra.    The  vesiewlsB  seminalea  aim 
wanting.     The  strootnre  of  the  pepis  is  nairl|P  the 
same  as  that  of  the  quadruped.    The  eienimass  ,|ie|iis^ 
which  have  a  similar  insertion  to.tfaosa  i»f  Um  »humaa 
subject,  as  well  as  the  acceleraterce,  are  vetyiStliMf 
muscles.  tSs 

These  organs  i»  the  female  ctmsistof  4ha  Mttor^Fcmaleb 
mainp  of  the  vagina,  the  two  honm  af  thaHMawsg 
Fallopian  tahce,  fmabriss,  ^  ovaiia.    Tlba  cxtMOal 
opening  is  a  lengitodbalali^  whoso  odgeaiiiefetiii'twe 

ofposita 
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iiiwioMy  oppotite  poSotty  twmiug  a  k!a4  of  sulcus.  Tbe  vnginm 
•»<!  pusses  upwurds  bmI  kuokwards  in  a  diuguoal  direcutAf 
FuyM»>o)ty«  ruqwoiiug  the  cavitj  of  the  abdscKa,  and  then  divides 
'  Mto  Che  twe  konsy  .one  en  caoh  side  of  the  ioios. 
These  afterwards  temitnate  in  the  Fallepiau  tubt0»  to 
whiob  tbe  ovaria  are  attaefaed.  TJm  inside  of  the  va- 
gina is  snooth  for  about  one-half  of  its  length,  and 
then  begins  to  Ibrnt  semethtng  similar  io  valves  pro- 
je«tiof  tosrards  tbe  meath  of  the  vagina,  eack  like  an 
Of  tmctB*  These  are  fvon  six  to  nine  in  number*  These 
hasdiy  go  quite  loand  where  they  first  begin  to  form» 
but  tbe  last  make  complete  circles ;  and  at  tliis  place 
the  vagina  becomes  smalleri  and  continues  gradually 
to  decrease  in  width  to  its  termination.  From  the  last 
Mojeoting  part  the  passage  is  continued  up  to  tbe  open- 
ing of  the  two  herns :  and  at  this  place  the  inner  sur- 
hie  fiirms  longitudinal  rogse,  which  stretch  into  the 
ketns. 

The  Fallopian  tubes,  at  their  termination  in  the 
vteras,  are  for  some  inches  remarkably  small,  they  then 
begin  to  dilato  suddenly  j  and  this  dilatation  increases, 
tiir  at  the  mouth  they  are  five  or  six  inches  iu  diaroe* 
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side,  and  the  voong  one  ^hen  nV^iies  the  nipfje*  -  }^  , 
this  position,  the  smallest  nioj^on  of  tbe  body  permits  ^^.i^ 
the  mother  of  tbe  young  odq  jlo  eiyoy  the  advantage  '^T'^ttf^. 
of  respiration.  Th^  art  of  sucking  oiost  be  diflf^rent 
from  that  of  land,  auimais,  Cor  in  them  it  is  performed 
by- drawing  the  air  froip  the  mouth  backward  into  tha 
lungs,  which  the  fluid  follows  bj  the  pressure  of  the 
oKtemal  air  on  its  surface }  bpt,  ip  tbe  petac^ous  trilief 
tbe  lupgs  have  oo  connection  with  (he  mouth*  The 
operation  of  sucking,  must  therefore  be  perbrmfid  by 
the  action  of  the  mouth  itself,  and  by  its  having  the 
power  of  expaosioir.  |^ 

The  milk  of  tbe  wbale  is  supposed  to  be  veiy  neb*  Milk  neb. 
In  the  ouf  which  was  taken  near  Berkeley  with  its 

Joung  one,  the  milk  was  tasted  by  Mr  Jenner  and  l(r 
ludlow.    By  their  acQoUnt,  it  bad  the  richness  of  cows  > 
milk  to  which  icream  b^d  been  added. 

Tbe  young  whale,  according  to  Dudlev,  continues 
to  suck  lor  a  yeajr.    They  are  then  called  iAort^A^^tfi 
by  tbe  fishermen,  aivd  ar^  extremely  fat,  some  yieldii^  - 
50  tons  of  fat.    The  mothers,  at  the  same  period,  ava 
very  lean.    At  tbe  age  of  two  years,  they  are  called 


ter.      Throngh  their  whole  length    they  are  full  of    Mtuntt^  because  they  are  supposed  to  be  doll  after  being 


loogitndinal  rugss.  The  ovaria  are  oblong  bodies 
mbout  five  inches  in  length  \  one  end  is  attached  to  the 
•nd  4^  the  Fallqiiao  tube,  and  the  other  to  the  horn  of 
.the  uterus.  Thef  are  irregular  in  tbe  external  surface, 
and  have  no  capsule  but  what  is  formed  by  tbe  Fallo- 
pian tnhe. 

In  what  pooitioB  the  act  of  oopdation  is  performed, 
Aws  not  seem  to  be  precisely  aseertoined.  The  Green- 
land fishermen  say,  that  they  are  then  erect  in  tbe 
water,  the  heads  being  above  the  surface,  and  em- 
hraeing  eaeh  other  with  the  fins.  M.  de  St  Pierre, 
during'the  coasse  of  a  voyage  to  the  isle  of  France, 
asserts,  that  he  saw  them  several  times  in  this  position. 
Otbess  as  eonfidently  affirm,  that  the  female  throws 
herself  4»  her  back  \  but  it  would  appear,  that  this  po* 
Jition  must  interfere  with  the  act  of  respiration,  which 
caanet  be  isr  any  length  of  time  suspended  \  and,  there- 
^  fore,  that  it  is  less  probable. 
Briac  forth  -I^  >*  cenjeotured,  that  the  female  admits  the  male 
one  at  a  Only  oQee  in  two  years,  and  that  the  time  of  gestation 
is  moe  or  tea  months.  It  is  probable,  too,  that  hav- 
ing, only  tvpo  nipples,  they  bring  forth  only  a  single 
young  one  at  a  time. 

The  gtands  for  the  secretion  of  milk,  or  the  breasts, 
are  twe,  one  on  each  side  of  the  middle  line  of  the 
belly  at  its  lower  part.  Tbe  posterior  ends,  from  which 
tbe  nippies  prooeed,  are  en  each  side  of  tbe  opening  of 
the  vagina  in  sasall  furrovrs.  They  are  flat  bodies  ly. 
ing  betweent  he  external  layer  of  fat  |md  the  ebdomi- 
nal  muscles,  and  are  of  considerable  length,  but  only 
ooe^bufdi  of  that  in  breadth.  There  is  a  large  trunk 
which  runs  throngh  the  whole  length  of  the  gland,  and 
appears  to  serve  the  purpose  of  a  reservoir  for  the  milk* 
Into  this  trunk  the  lateral  and  sonaller  ducts  enter,  sosae 
with  the  coarse  of  the  mslky^soase  in  a  contrary  diree- 
tisn.  The  trunk  terminates  in  a  prajectton  externally, 
whlefa  iacloees  the  nipple. 

It  seems  difficult  at  first  sight  to  conceive  in  what 
way  the  prooaos  of  socking  is  performed  \  so  that  both 
the  msihsr  and  the  young  one  may  at  the  sam^  thne 
respwv  fireoly.  Anonrdiiig  to  the  relations  of  the 
Greenland  fisbsmoni  tbe  mother  throw*  heraalfoA  her 
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weaned.    Tbe  quantity  of  fat  whic^  they  M^n  yield, . 
is  from  24  to  28  tons.    After  this  period,  they  cento 
uuder  tbe  denomination  of  shiU&fih^  when  their  age 
can  only  be  guessed  at  by  tbe  length  of  hair  at  t||B 
terminations  of  the  whalebone.  iss 

The  afiStction  apd  attaclmifent  which  the  wbale  dis-  Aftetioa 
covers   for  its  young,  have  been  much  celebrated  by  „**? 
naturalists.   Perhaps  it  is  magnified  by  the  comparison '     *• 
between  the  wbale  and  fishes  living  in  ^  same  ele- 
ment,,the  care  of  whose  o&pring  is  toM^Uy  disregsrded 
by  the  parent,  and  left,  which  indeed  is  all  that  ia 
necessary,  to  the  iofluence  of  beat  and  air  to  bring 
forth  from  the  ova  or  spawn  deposited  by  tbe  mot|ier. . 
This  attachment  is  probably,  after  all,  not  more  ro- 
markable  than  is  other  animals  which  suckle  their 
young,  and  bring  forth  a  small  oomber,  or  only  one  at 
a  time.  « 

Sect.  VIL  OJth^ Foodqfihe  Vhatei  iht  She^  JMt, 

Ao</.— T|^  food  pf  the  whole  cetaceous  tribe  isIXCnBt^ 
supposed    by  naturalists   to    be    fish,   each  probably  ^ladt  of 
having  some  particular  kind.    Some  hundreds  of  the  ^*^  * 
beaks  of  cuttle-fish  were  found  by  Mr  Hunter,  ia  the 
Stomach  of  the  bottWnose  wbale }  in  the  stomach  of  tho 
piked-whale,  bones  of  diOfereot  fish,  but  particularlyv 
those  of  tbe  dog-fish  9  and,  in  the  grampus,  the  tail  of 
a  porpoise. 

Considering  the  capacity  of  tbe  oesophagus,  we  must 
conclude,  that  they  do  not  swallow  fish  fo  large  in  pro-* 
portion  to  tbeir  size  as  many  fish  do  >  for  it  is  observed, 
that  fish  often  attempt  to  swallow  mors  at  a  time  than 
what  tbe  stomisch  will  hold  ^  so  that  pact  must  remajun 
ia  tbe  OBSophaapis  till  the  rest  is  digested* . 

Tbe  food  of  tbe  large  whalebone  wbale  is  supposed Of  the* 
to  be  small  fish,  sooietimes  crab-fish  and  sbeil-fiah. '  Itlug« 
may  appear  straogs,  that  so  larg?  an  animal  should  be  ^^hale. 
able  to  find  a  quantity  of  foo4  sufficiently  great  .for  iU 
subsistence*  and  to  preserve  with  it  such  a  covering; 
pi  fat  -as  ^y  ure  generally  found  to  have.    Btot  this 
woodfsr  ceusos,  wi^u  it  ia  consMloigd  iiml  tiia  very  fooj 
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Aii»toiiif  they  8eek  after,  is  found  in  the  greatest  abundance  in 
uid      those  regions  which  tbej  usually  inbabit.     In  the  eco« 
fbywlojo^  noijjy  of  j[,Q  whalebone  whale,  tliia  substance,  from 
-'  which  it  derives  its  name,  seems  to  be  of  particular 
use^  for  as  it  appears  that  they  live  on  sroall  fish, 
which  they  probably  receive  into  the  mouth  in  great 
numbers,  it  was  necessary  that  there  should  be  some 
contrivance  to  retain  them  in  the  mouth  till  they  are 
a  wallowed  ;  and  this  purpose  is  fully  answered  by  the 
whalebone. 

The  northern  whale,  or  the  north-caper,  lives  on 
mackerel,  herrings,  cod  fish,  and  tunny  fish*  Horre- 
bow  mentions,  that  the  Icelanders  found  in  the  stomach 
of  an  individual  of  this  species,  which  came  on  shore 
in  pursuit  of  its  prey,  no  less  than  600  living  cod-fish, 
besides  a  great  number  of  pilchards,  and  some  aquatic 
birds.  This  account  is  probably  exaggerated,  at  least 
with  regard  to  the  number  of  fish  in  the  stomach  being 
alive.  The  other  species  belonging  to  this  genns 
osually  feed  on  the  herring,  the  arctic  salmon,  and  the 
sand-eeK 

The  narhwal,  or  unicorn  whale,  is  said  to  live  chiefly 
on  the  different  species  of  actinia.     It  is  unprovided 
with  teeth  to  seize  its  prey  ;  but,  according  to  some 
naturalists,  it  can  employ  the  long  tooth  which  pro- 
ceeds from  the  upper  jaw  to  entangle  these  fishes }  and 
having  collected  them  in  this  manner  to  the  edge  of 
the  lips,  it  sucks  them  into  the  mouth  and  destroys 
them,  by  constantly  stretching  the  tongue  along  the 
lips. 
Spermaceti      The  spermaceti  whales  pursue  the  seal,  the  dolphin, 
whale.        and  the  pike-headed  whale*      The  large  spermaceti 
whale  pursues,  with  great  avidity,  the  shark,  which  is 
-said  to  be  his  ordinary  food  j  and  this  animal,  other- 
wise so  formidable,  is  seized  with  such  a  panic  at  the 
sight  of  this  terrible  enemy,  that  he  conceals  himself  in 
the  mud,  or  under  the  sand  ;  sometimes  seeing  himself 
80  assailed  on  all  sides,  be  darts  across  the  rocks,  and 
strikes  them  with  such  force  and  violence  as  to  occa- 
sion his  own  death.    This  terror,  according  to  Fabri- 
cius,'  is  so  strongly  impressed,  that  the  shark,  which  is 
so  greedy  of  the  carcases  of  the  other  cetaceous  fishes, 
dares  not  even  approach  the  dead  body  of  the  large 
174       spermaceti  whale. 
Bhickhead-     The  physeter  microps  is  said  to  prey  chiefly,  on  the 

!J?*f?2?iV  ***^*  ^^^^  ^^  ^*^*  *re  in  number  together,  and 
"'*'  "  find  themselves  attacked  by  their  enemy,  they  make  a 
precipitate  retreat.  Some  gain  the  shore ;  while  others 
climb  on  a  piece  of  ice }  and  then,  if  the  whale  be  alone, 
he  conceals  himself  under  the  ice,  and  waits  till  the 
seal  return  to  the  water,  when  he  seizes  his  prey.  Bot 
if  several  whales  have  joined  in  the  pursuit,  as  frequent- 
ly happens,  it  is  said  they  surround  the  mass  of  ice,  and 
overturn  it  in  the  water. 

The  dolphin  genus  feed  on  cod  fish,  flat  fish,  such 
as  the  turbot,  and  many  other  kinds  of  fish  of  moderate 
size.  The  grampus  is  the  boldest,  the  strongest,  and 
the  most  voracious  of  ady  belonging  to  this  tribe  of 
animals.  It  is  agreed  bv  almost  idl  naturalists,  that  the  . 
grampus  will  even  attacK  the  great  whale,  and  put  him 
to  flight,  which  is  said  to  be  the  reason  that  they  are 
sometimes  thrown  ashore  on  our  coasts. 

JSisae  of  the  whak^-'^Tiht  whale  is  now  rarely  seen  to 
exceed  60  feet  in  length,  by  36  feet  in  cirenmCeience* 
A  wbale^  which  land^  in  the  island  of  Ceisica  in  162O) 
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was  <me  ef  tlie  largest  wbicli  fans  been  known  for  some  anatony 
centnries.     It  measured  lOO  feet  in  length.    But  al-      and 
though  this  be  an  enormous  bulk,  it  falls  &r.  short  offhyti6l<gy. 
the  magnitude  of  the  whale,  as  it  has  been  described 
by  ancient  naturalists-,  existing  in  ihetr  time.  But  pro- 
Iwbly  these  relations  will  gain  little  iaith,  even  from 
tiie  moat  credulous  of  the  present  day,  in  whieb  Pliny 
speaks  of  the  whale  being  960  feet  long ;  and  io  an- 
other  place,  the  same  naturalist  says,  that  Juba  writes 
to  C  CsBsar,  the  son  of  Augustus,  that  some  whales  ef 
600  feet  in  length,  and  360  in  cirenmferenoe,  had  ea* 
tered  the  rivers  of  Arabia* 

But  whatever  credit  is  to  be  given  to  these  stories,  Foniierif 
there  is  little  doubt  that  the  whales  in  the  northern  laxger. 
ocean  were  formerly  of  much  greater  bulk  than  they       ^^ 
now  are  :  and  the  reason  seems  to  be,  that  being  less  Rosna. 
disturbed  when  this  fishery  was  less  frequented,  they 
arrived  at  a  greater  age,  and  consequently  acquired  a 
greater  size. 

Abode  of  the  ti^^o/p.-— According  to  the  testimony  Monir9- 
of  the  ancient  naturalists,  the  whale  was  more  frequent- qaeM  ia 
ly  seen  in  the  ocean  than  at  present}  for,  on  aeeonnt ^^  *^*^ 
of  being  disturbed  by  the  numerous  fleets  traversing  ''"'^^ 
the  ocean,  they  have  retired  to  the   regions  of  the 
north,  where  they  are  less  exposed  to  the  noise  of  tbe 
mariners,  less  harassed  by  the  fishermen,  and  enjoy  that 
tranquillity  which  is  no  longer  to  be  found  in  their 
former  haunts.  1%^ 

The  large  whalebone  whale  is  most  fireq nently  Chiely  ia 
found  in  the  Greenland  seas,  Davis  straits,  and  the  ^ke  noitk- 
coasts  of  Spitsbergen,  Iceland,  and  Norway ;  en  tho'^™  "^"^ 
coasts  of  Labrador,  in  the  gulf  of  St  Lawrence,  and 
round  Newfoundland.  This  whale  is  also  foiwd  m« 
mong  tbe  Philippine  islands,  near  Socotora,  an  island 
on  the  coast  of  Arabia  Felix,  and  on  the  coasta  of 
Ceylon.  The  whale  also  firequents  the  Chinese  aeas  $ 
and,  if  the  reports  of  voyagers  are  to  be  implicitly  ad- 
mitted, is  found  there  of  an  immense  size.  Tbe  nsoal 
retreat  of  the  spermaceti  whale  is  the  northern  ocean, 
towards  Davis  straits,  the  North  Cape,  and  the  coasts 
of  Finmark.  Of  all  the  cetaceous  fish,  this  indeed 
seems  to  lead  the  most  wandering  life.  In  the  year 
1787,  this  whale  was  discovered  in  great  numbers  ia 
an  extensive  bay  in  the  southern  peninsula  of  Africa, 
at  the  distance  of  40  leagues  from  the  Cape  of  Good 
Hope. 

The  dolphin  family  is  foond  in  all  seas^  ia  the 
ocean,  the  Mediterranean,  the  gulf  of  Messina,  and 
the  Adriatic  sea,  from  whence  they  go  into  the  la* 
goons  of  Venice,  and  to  the  coasts  ef  Galicia»  On 
the  coasts  of  Cochin  China  very  considerable  fisheries 
are  established,  which  produce  a  great  quantity  of 
oil.  ,1, 

We  may  conclude,  that,  in  general,  the  great  whale  Laiigcsft' 
and  the  unicorn  fish  usually  frequent  the  seas  towards  ^'heiia 
the  poles,  between  tbe  68th  and  79th  degrees  of  lati-"^*'* 
tode ;  and  that  the  other  families  are  fonnd  diffused  ^^^"^ 
more  or  less  in  the  seas  of  more  temperate  legioas*    It 
would  appear,  from  this  account  of  the  places  wUch 
are  the  ordinary  haunt  of  the  whale,  that  the  prodno* 
tions  of  nature  am  disposed  somewhat  in  avcantnry 
order }  since  we  find  all  the  large  terreatrial  aaimals^Xaj^^ 
such  as  the  elephant  and  rhinoeeros,,  in  coonlriea  widiyluiil  aoi- 
in  the  torrid  zone  {  while  Ihe  huge  JnludttUnta  og  tbe^f^^^'^ 
oceaa  have  fixed  dieir  abode  ia  Ibsrfolsr  regioni. . 
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M^raiim  ^fthe  wAa/ip.— »AltIioagh  tlie  aboile  of  tlw 
wfaaU  be  generally  determined  and  lixed«  yet  particu- 
lar causes  force  them  to  leave  their  usoal  and  natoral 
haunts.  The  season  of  their  amours,  a  fortoos  storm, 
the  pursuit  of  a  harassing  enemy,«the  want  of  food,  or 
excessive  cold,  often  oblige  them  to  migrate.  Some- 
times they  appear  solitary,  sometimes  in  considerable 
numbers,  according  to  the  nature  of  the  causes  which 
have  disturbed  and  driven  them  from  their  ordinary  re« 
treats.  According  to  the  information  of  voyagers  who 
have  visited  these  regions,  the  great  whale  every  year, 
in  the  month  of  November,  leaves  Davis  straits,  en* 
ters  the  river  St  Lawrence,  and  there  brings  forth  her 
young,  between  Camourasca  and  Quebec  \  and  from 
thence,  in  the  month  of  March  following,  they  regular- 
ly- return  to  the  polar  seas. 

It  appears,  that  the  whale  constantly  remains  in  the 
northern  ocean,  and  never  leaves  it  but  when  the  fe- 
male is  to  bring  forth,  or  when  they  are  driven  away 
by  an  enemy.  In  this  last  case  they  are  most  com- 
monly found  solitary,  at  least  not  more  than  the  male 
mod  female,  or  the  mother  and  the  young  one. 

The  spermaceti  whales,  however,  seem  frequently  to 
change  their  habitation,  and  to  roam  about  in  strange 
•ens.  This  appears  from  considerable  numbers  having 
been  thrown  ashore  or  lefl  dry  by  the  retreating  tide 
at  different  times.  In  the  year  1690,  200  of  this  spe- 
cies were  landed  near  Cairston  in  the  Orkneys  %  and, 
in  the  year  1784,  31  large  spermaceti  whales  came  on 
shore  on  the  west  coast  of  Audieme  in  Lower  Hrittany 
in  France. 
Bkekhead-  Enetmet  of  the  tohale.'-^The  greatest  and  most  ter* 
cd  whale,  ribic  enemy  of  the  small  whale  is  the  physeter  microps, 
or  black-headed  spermaceti  whale.  As  soon  as  he  per- 
ceives the  pike-headed  whale,  the  porpoise,  and  some 
others,  he  darts  upon  them,  and  tears  them  to  pieces 
with  his  crooked  fangs. 

It  is  said,  that  there  exists  a  continual  and  settled 
enmity  between  the  unicorn-fish  and  the  great  whale  j 
and  that  they  never  meet  without  engaging  in  combat, 
in  which  the  whale  receives  so  many  severe,  and  often 
deadly  wounds,  as  often  to  occasion  its  death.  When 
tlie  unicorn-fish  strikes  its  tooth  or  horn  into  the  side  of 
ships,  it  is  supposed  that  it  is  through  mistake,  taking 
the  vessel  for  its  enemy,  the  whale. 
Whits  bear  The  white  bear,  so  common  in  Greenland  and  Spitz- 
bergen,  is  extremely  fond  of  the  flesh  of  the  cetaceous 
and  other  fishes.  He  remains  constantly  on  the  watch 
for  his  prey,  on  a  mass  of  ice,  or  on  the  sea  shore  \  and 
as  soon  as  he  perceives  it,  he  throws  himself  into  the 
water,  and  ^nnges  to  attack  it.  The  large  and  the 
small  whales  are  equally  the  objects  of  his  eager  pur- 
suit ;  but  he  is  not  successful  till  after  they  have  lost  a 
great  deal  of  blood  from  the  wounds  which  he  has  in* 
flieted,  or  tbey  have  been  exhausted  with  fatigue. 

Between  the  saw-fish  and  the  whfile  there  exists  a 
ooBstant  warfare.  It  is  related  by  all  the  fishermen, 
tlmt  the  whale  nnd  saw-fish,  whenever  they  meet,  join 
in  combat,  and  that  the  latter  is  always  the  aggressor. 
Sometimes  two  or  more  individuals  combine  to  attack 
a  singlo  whale  j  and  it  is  inconceivable  with  what  fury 
tbey  make  the  attack.  The  whale,  whose  only  de- 
fence IS  bis  tail,  endeavours  to  strike  Ms  enemy  with 
it  ^  and  a  single  blow  would  ptove  moita].  But  the 
saw^fiisb,  with  astwisbing  agitityi  sbnnt  the  dreadful 


."•5 

Unicora- 
f«h* 


186 


187 
9aw.fitb. 


LOGY.  35K 

Stroke,  bounds  into  the  air,  and  returns  upon  bis  bngp  Anaioay 

adversary,  plunging  the  rugged  weapon,  with  which      and 

he  is  furnished,  into  his  back.     The  whale  is  still  more  f^J^Moij. 

irritated  by  this  wound,  which  only  becomes  fatal  when        ' 

it  penetrates  the  fat.     The  engagement  ceases  not  but 

with  the  death  of  one  of  the  combatants.      Martens 

relates  an  account  of  one  of  these  combats  between  the 

Iceland  whale  (Balaena  Glacialis)  and  the  saw- fish. 

It  seemed  to  be  extremely  dangerous  to  approach  the 

field  of  battle.     It  was  therefore  at  .some  distance,  that 

he  saw  them  pursuing  and  striking  each  other,  dealing 

such  violent  blows  that  the  water  rose  in  foam  as  if 

agitated  by  a  storm.     He  was  prevented  from  seeing 

the  issue  of  the  struggle  by  the  weather  becoming  thick 

and  hazy )  but  he  was  informed  by  the  sailors,  that 

such  combats  were  frequent  y  that  they  generally  kept 

at  a  distance  till  the  whale  was  vanquished  ;  and  that 

the  saw-fish,  only  eating  the  tongue,  relinquished  the 

rest  of  the  body,  which  they  take  possession  of. 

Forskal  informs  us,  that  the  Arabians  believe  that 
some  species  of  the  scar  us,  a  fish  found  in  the  Red  sea, 
enter  the  blow-holes  of  the  whale,  and  destroy  it  with 
their  sharp  spines  j  and,  in  confirmation  of  this  fact,  it 
is  mentioned,  that  one  of  these  fishes  was  found  in  the 
blow-hole  of  a  dead  whale.  igs 

The  whale  is  even  harassed  with  aquatic  birds,  which  Birds, 
alight  in  great  numbers  on  its  back,  in  search  of  the 
testaceous  animals  and  small  insects,  which  have  made 
it  their  habitation.  And,  like  most  other  animals, 
the  whale  is  tormented  with  a  species  of  louse,  pecu- 
liar to  itself,  which  adheres  so  strongly  to  the  skin,, 
that  it  may  sooner  be  torn  asunder  than  be  made  to 
let  go  its  bold.  The  fins,  the  lips,  the  parts  of  gene- 
ration, and  other  parts  of  the  body,  which  are  most 
protected  from  friction,  are  chiefly  infested  with  this 
insect.  The  bite  is  extremely  painful,  and  they  are 
most  troublesome  in  that  season  when  the  whale  is  in 
heat.  ,g^ 

Age  of  the  whale, — If  the  time  necessary  for  the  Vot  so  eld 
growth  or  increase  of  the  body  were  in  proportion  toasforacr- 
the  period  of  life,  there  could  be  little  doubt  of  the^^ 
whale  being,  of  all  animals  known,  the  most  remark- 
able for  longevity.  It  is  well  known,  that  the  whales 
which  were  taken  when  this  fishery  first  became  an  oIh 
ject  of  trade,  that  is,  between  200  and  300  years  ago, 
were  of  much  greater  bulk  than  they  are  found  to  be 
in  the  present  day.  The  largest  now  taken  rarely  ex- 
ceed 60  feet  long ;  while,  at  that  time,  some  reached, 
the  astonishing  size  of  100  in  length.  The  reason  of 
this  difference  of  size  seems  to  be,  that,  when  the  fish- 
ery first  commenced,  whales  which  had  probabl^r 
reached  their  utmost  growth  were  frequently  mets 
with.  These,  on  account  of  being  the  largest,  were- 
oonstantly  harassed,  pursued,  and  destroyed;  so  that 
none  which  have  attained  their  full  growth  are  now 
to  be  found  in  those  seas  resorted  to  by  the  fishermen. 
From  this  circumstance,  that  no  large  whales  are  now 
to  he  seen  in  the  places  which  they  commonly  fre- 
quent, it  is  concluded^  that  the  period  of  the  life  of 
the  whale  is  very  long ;  and  that  they  cannot  arrive  at 
the  hoge  size  for  which  the  first  whales  were  so  re- 
markable, since  they  are  not  permitted  to  live  ondi* 
atnrbed  the  requisite  length  of  time  to  attain  that  bulk.. 
According  to  Bnffon,  a  whale  may  live  1000  years, 
since  a  carp  has  been  known  to  reach  the  age  of  200.. 

But, 


oii 


19^ 


35*  C    E    T    O 

AiMtMB/  Bat,  TMtoning  from  taalogy,  with  regard  to  the  ttr«c- 
•iit       tar«  and  ecooonijr  of  the  whale,  we  have  teen  in  many 
rtyifi»ly.  instances,  by  no  means  holda }  and  it  is  perhaps  equal- 
ly inappltoabte  to  the  growth  and  age  of  this  order  of 
-aniniaU. 

The  Jot  or  9iiqfceisceousJlske9*'-^Tke  fat  of  thie 
order  4>f  animals  is  osnally  called  oii»    It  is  the  meet 
Aiid  of  animal  fats,  for  it  does  not  coagulate  in  oor 
-atmosphere.    It  is  found  in  considerable  quariittty,  prin- 
eipally  on  the  outside  of  the  moscles,  and  immediately 
imder  the  skin ;  and  is  rarely  to  be  met  with  in  any 
of  the  cavities,  or  in  the  interstices  of  the  muscles*  This 
•nbstanoe  is  enclosed  in  a  reticular  memhranci  appa- 
rently composed   of  fibres  passing    in  all  directions, 
which  seem  to  confine  its  extent,  and  allow  it  little  or 
no  motion  00   itself  $  for  tbe  whole,  when  distended, 
forms  almost  a  solid  body.     In  some  of  the  animals  of 
this  order  there  is  a  different  distribntion  of  tbe  fat. 
Under  the  head  or  neck  of  the  bottle-nose  whale,  it  is 
confined   in  large  cells  which  admit  of  motion.      In 
some  this  reticular  membrane  i*  very  fine,  in  others  it 
is  coarse  and  strong,  and  it  varies  in  different  parts  of 
the  same  fish.     In  the  porpoise,  spermaceti,  and  large 
whalebone  whale,  it  is  very  fine }  in  the  grampus  and 
email  whalebone  whale,  it  is  coarse.     In  all  of  them  it 
ii  finest  on  the  body,  becoming  coarser  as  it  reaches 
and  covers  the  fins  and  tail,  which  latter  is  composed 
of  fibres  withont  any  fat. 

The  internal  fat  is  tbe  least  luid  in  this  order  of  ani* 
omIs.  It  is  nearly  of  tde  consistence  of  hogs  lard. 
The  external  fat  is  the  common  train-oil.  It  is  the 
adipose  covering  from  all  of  the  whale  kind,  which  is 
brooght  home  in  square  pieces  eBWedJittehes  ;  and  this, 
which  is  commonly  known  under  the  name  of  biuhher^ 
after  being  boiled,  yields  the  oil  by  expression,  leaving 
the  cellular  membrane.  When  these  litches  or  masses 
of  fat  become  putrid,  there  issue  two  kinds  of  oil.  The 
one  is  pure  \  but  the  other  seems  to  have  a  consider- 
able mixture  of  other  animal  matters,  which,  from  the 
itate  of  putridity,  are  readily  dissolved  in  tbe  purer 
oil,  and  form  a  kind  of  butter*  It  feels  nnctnous  to 
the  touch,  and  ropy,  coagulates  with  cold,  swims  on 
water,  and  the  pure  oil  separates  and  rises  to  the  top* 
The  substance  which  remains  after  all  the  oil  is  extraeU 
ed,  is  almost  entirely  convertible  into  glue,  and  is  sold 
Co  be  applied  to  tbe  same  purposes* 
_     ''*  Spermaeetu^^T\^e   substance  called   apermaceti  is 

p«rt  ofthe  f^*^  ^  every  part  of  the  body,  mixed  with  tbe  com- 
bo4j.  mon  fat  of  the  animal  \  but  to  this  it  bears  a  small 

proportion.  In  tbe  head  this  substance  is  also  mixed 
with  the  common  fat  \  but  here  the  proportions  of  the 
two  substances  are  revered  :  the  spermaceti  is  by  far 
in  greatest  quantity.  And,  from  this  circumstance  of 
its  being  found  in  such  abundance,  in  what,  from  a 
slight  view,  would  appear  to  be  the  cavity  of  the  skull, 
lyj  it  has  been  by  some  supposed  to  be  the  brain. 
Most  sima*  Tbe  two  kinds  of  fat  in  the  head  are  contained  in 
dust  m  the  oells  or  in  cellular  membrane,  si mihir  to  what  takes 
place  in  other  animals ;  but,  besides  these,  there  are 
larger  cells,  or  ligamentous  parts  going  across,  the  bet- 
ter to  sunport  the  vast  load  of  oil  of  which  the  Imlk  of 
the  head  is  principally  composed.  There  are  two 
places  in  the  head  in  which  this  oil  lies.  These  lare  situ- 
ated along  the  npper  and  lower  part  of  it,  and  are  di* 
vided  by  the  nostrils  and  a  great  oomber  of  tendons 
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which  pass  Iron  the  nose  aad  dM  diSvenl  parte  sf  the  iftumij 
head*    The  eelb  which  are  of  the  soudlest  siae*  aad      and 
are  the  least  ligameBtooSy  are  obeerved  to  eealaiii  the  yhyaol^gy* 
poreet  spermaeeti.    These  oelis  raeemhle  those  which  ^ 

contain  the  fat  in  other  parts  of  the  body  nearest  the 
skin,  and  tkkj  lie  above  the  nostril,  akiog  the  upper 
part  of  the«head,  immediately  nnder  the  ekin  aad  cen^ 
mon  eellalar  membrane.  The  spcmaceti,  which  lies 
above  the  roof  of  the  mouth,  or  between  it  and  the 
nostril,  is  more  intermixed  with  a  ligamsatoas  oeiklar 
membrane  \  and  it  b  contained  in  chambers  whose 
partitions  ere  perpendicular.  Near  the  nose  these 
chambers  are  smallest;  but  they  heoome  larger  to* 
wards  the  back  part  of  tbe  head,  and  in  these  laal  the 
spermaoeti  is  purest.  About  the  nose  Mr  Hnnter  dis- 
covered a  great  number  of  vessels  which  had  the  ap- 
pearance of  a  plexus  of  veins,  some  of  which  were  as 
large  as  a  finger.  They  were  loaded  with  epennaeeti 
and  oil,  and  some  of  them  had  eorrespondtag  arteriea. 
He  thinks  it  probable  that  they  were  lymphntMs,  aad 
that  their  contents  were  absorbed  from  the  cells  of  the 
head }  for  many  of  these  cells  or  chamheie  were  fbnnd 
empty. 

The  nomeroos  useful  purposes  to  which  the  ceanea 
oil  of  the  whale  and  the  spermaceti  wn  applied,  the 
latter  sometimes  in  medicine,  and  both  in  OMny  of  the 
arts  and  in  domestic  economy,  are  to  well  kiiewn  te 
be  particularly  pointed  out.  , 

ilm^^r^grftr.^— This  substance,  the  origin  of  whieh  waeDoabti  and 
long  a  matter  of  donbt  and  uncertainty  aawng  naln-ppiniont  of 
raltsts,  is  now  pretty  well  ascertained  to  he  the  pro*'^^*^ 
dection  of  some  of  the  cetaceoos  tribe  of  awaMls.     By 
some  it  was  supposed  to  be  the  exoremeat  of  the  whale, 
and  by  others,  that  it  was  the  dnag  of  binla.     Ao« 
Wording  to  some,  it  is  composed  of  honey  and  wax« 
consolidated  by  the  heat  of  the  snn  and  the  actiott  of 
sea  water;  while,  in  the  opinion  of  etheie,  it  is  a  bito« 
minoos  substance,  which  ikiws  from  (he  bowels  of  the 
earth  into  the  wateie  of  the  ocean,  where  it  beoeniee 
haid  and  firm.  (p^ 

Bat,  in  the  opinion  pf  later  natnraliils,  it  is  a  in WThe  pfo- 
stance  which  has  an  origin  and  formation  ainnlar  to  tha|doctioa  if 
of  musk,  and  is  a  production  of  the  spermaceti  ^v^M^muaT* 
This  opinion  hns  been  rendered  more  pmbahle  by  thn^bale. 
same  substance  having  been  found  in  seme  whales  of 
this  species,  and  particulariy  in  one  whieh  oame  on 
shore  on  tbe  coast  of  Ba^onne  in  France,  in  1741*  In 
the  latter  it  was  found  in  rounded  masses  fironi  three 
to  12  inches  in  diameter,  which  weighed  Irom  i^  lb. 
to  20  lb.  It  was  contained  in  an  oval  bag  from  three 
to  four  feet  long,  and  from  two  to  three  feet  breads 
which  was  suspended  imnMdiaiely  above  the  testicles. 
This  bag  terminatsd  in  two  tubes,  one  of  which  be- 
coming narrower,  reached  to  the  penis }  tiie  otiwr  pro* 
ceeded  from  the  kidneys,  and  terminated  in  the  ether 
extremity.  The  bag  was  almost  entirely  filled  with  a 
yellow-colonred  fluid,  not  quite  so  thick  ae  eil^  exhal- 
ing a  eimitar  but  stronger  odonr  than  the  saoases^f  am- 
bfNTgris  which  floated  in  it.  Each  nmse  was  oeospos- 
ed  of  eonoentric  layers*  The  nnniber  of  masses  found 
in  one  hag  never  exceeded  four.  One  was  fennd 
which  weighed  2olh.  \  but  there  was  no  other  in  the 
same  bag.  It  has  been  supposed  that  the  amhetgris 
is  only  found  in  old  whales,  and  in  the  nmlee.  Borne 
natnralists  think  that  this  substance  is  an  oily  concre- 
tion 
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Am  wUeli^xbaiet  Hie  odoor  of  the  flnM  in  whieh  it  if 
wad  '  fbrmed  ^  and  that  the  bag  which  oontuiia  these  fina- 
Afmi^gf*  gfiBt  nmmes  is  the  urinary  bhidder. 

Bot  if  this  be  the  usual  mode  in  which  ambei^ 
gris  is  produced,  it  appears  difficult  to 'account  for 
the  large  masses  which  are  found  floating  in  the  waters 
of  the  ocean  in  difierent  parts  of  the  world,  as  amooff 
the  islaads  in  the  torrid  zone,  and  in  the  Indian  ana 
African  seas. 

According  to  the  information  collected  by  Dr  Swe« 
diior,  and  which  the  reader  will  find  more  fully  de* 
tailed  under  the  word  Amberohis,  it  appears  that 
it  is  generally  considered  by  the  New  England  fisher- 
men as  a  production  of  the  spermaceti  whale.  Some- 
times they  find  it  floating  in  the  sea }  and  when  thb 
happens  they  search  for  the  whale,  supposing  that  it 
has  been  Toided  by  this  animal.  Sometimes  they 
cut  it  out  from  a  swelling  or  protuberance  on  the 
belly  of  the  dead  whale.  And  from  all  the  informa- 
tion which  Dr  Swediaur  could  obtain,  he  concludes, 
that  ambergris  is  generated  in  the  ^Mwels  of  the 
'Spermaceti  wluJe  {PAyseter  Macrocephaku^  Lin.),  and 
that  it  is  there  mixed  with  the  beaks  of  the  9epia 
'9e§opodio^  which  is  the  principal  food  of  this  whale. 
He  therefore  considers  this  substance  to  be  the  faeces 
of  the  animal  pietematorally  indurated,  mixed  with 
the  indigestible   relics  of  the  food.     See  Ambkk* 

ORIS. 

Later  infiirmation  has  verified  some  part  of  the  doc- 
tfnt^s  opinion,  as  well  as  some  of  the  conjectures  of  ear- 
lier naturalists,  "hfi  Coffin,  master  of  a  ship  employed 
in  the  southern  whale  fishery,  brought  home,  in  the  year 
IJ^tf  362  ounces  of  ambergris  taken  firom  the  body 
ot  a  female  spermaceti  whale  on  the  coast  of  Guinea. 
Part  was  found  floating  in  the  sea,  and  part  was  seen 
eeming  from  the  anus  while  the  people  were  employ- 
ed in  cutting  up  the  blubber.  More  was  found  in  the 
intestines,  and  die  rest  in  a  bag  communicating  with 
Ihem.  This  whale  was  lean,  sickly,  and  old,  and  yield- 
ed but  a  small  proportion  of  oil.  When  the  spermaceti 
whale  is  strudL,  she  generally  voids  her  excrement ; 
and,  if  she  does  not,  it  is  conjectured  that  she  has  no 
nmbergris.  Mr  Coffin  supposes,  that  the  production 
of  this  substance  is  either  the  cause  or  the  effect  of 
some  disease,  as  he  thinks  it  is  most  likely  to  be 
found  in  sickly  fish,  as  was  the  case  with  the  fish  which 
y'^y,^  yielded  him  so  large  a  quantity.  Perhaps  it  ntey  be 
^^^*^  ^  found  by  future  and  more  accurate  investigation  to  be 
a  natural  production  of  the  animal,  secreted  to  answer 
some  important  purpose  in  its  economy }  and  that  it  is 
pretematurally  increased  in  qnauitity,  either  by  the 
eseessive  or  the  diminished  action  of  the  vital  powers 
in  age  or  disease,  and  then  it  is  excreted,  or  discovered 
in  the  body  of  the  6sh  after  death. 

Ambergris^  is  one  of  the  most  fragrant  perfumes  $ 
and  for  this  purpose,  it  is  chiefly  employed  in  this  as 
well  as  in  most  other  countries.  In  Asia,  •  and  in  some 
parts  of  Afioa,  it  is  also  used  in  mediciee  and  cookery. 
It  is  bought  up  in  considerable  quantities  by  the  pil- 
grims who> travel  to  Mecca,  by  whom  it  is  supposed  to 
be  sised  in  fneaigations  in  religious  ceremonies,  in  the 
same  manner  as  the  burning  frankincense  or  othev 
fragrant  pevfomes  makes  part  of  tlie  religious  rites  of 
ether  oounlrisetf  * 
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NoTHiKG,  perhaps,  displays  in  a  more  striking  man-  p^  J^f 
ner  the  power  and  dexterity  of  man  than  the.laciUtyniiniaMb. 
and  success  with  which  he  conquers  and  deitri^J  tbeduisgthe^ 
most  enormous  and  the  most  formidalAe  of  the  anannted^^V*^  ^^ 
productions  of  natuve.    The  elephant  and  the  wb^'loi  "'^^ 
the  largest  animals  known,  the  one  seemingly  secuaa 
in  the  midst  of  the  huge  iinr  mountains  of  the  polar 
regions,  and  the  other  roaming  at  pleasure  in  the  al- 
most inaccessible  wi|ds  and  deep  woods  of  the  torrid 
zone,  yield  to  his  power,  or  fall  beneath  his  all-subdning 
arm.    The  swiftest  and  the  most  ferocious^  as  well  af 
the  most  sagacious,  and  the  most  cunning  and  artfolg 
escape  not  the  toUs  and  snares  which  he  contrives^ 
or  the  deadly  aim  of  the  iastruments  of  bis  in?en« 
tion. 

Whether  man  was  originally  urged  by  necessity,  as 
is  most  probable,  to  attack  so  huge  a  monster  as  the 
whale,  or  whether  it  was  indirectly  to  gratify  the  arti- 
ficial demands  of  luxury  that  he  first  attempted  and 
still  continues  to  persevere  in  an  occupation  so  full  of 
of  danger  and  fittigue,  it  must  be  allowed  to  be  one  of 
the  boldest  and  most  daring  enterprises  that  can  be  con- 
ceived. And  indeed  were  it  not  quite  familiar'  to  as, 
we  should  still  behold  with  dread  and  astonishmeot  so 
feeble  a  creature  as  man  preparing  to  attack  this  mon- 
ster of  the  deep,  whose  strength,  were  it  properly  di- 
rected, no  power  could  resist  j  nor  would  our  wonder 
be  diminished,  when  we  find  that  he  seldom  fails  to 
succeed  in  the  attempt,  Bot  knowledge  is  power }  and 
the  triumphs  of  intellectual  power  ate  equally  conspi- 
cuous, in  accommodating  the  most  unwieldy  and  most 
unmanageable  parts  either  of  the  inanimate  or  ani- 
mated creation  to  the  supply  and  gratificatidn  of  hu- 
man wants  and  desires,  in  guiding  through  the  track- 
less ocean  the  ship  from  which  the  spear  is  launched 
for  the  destruction  of  the  whale,  or  in  digging  from  the 
bowels  of  the  earth  the  metal  with  which  the  compass 
and  the  harpoon  are  constructed.  ^^^ 

So  early  as  the  9th  century,  in  the  time  of  Alfred  Korwegi- 

the  Great,  it  appears  that  the  Norwegians  were  ac-*>u^^'^ 

quainted  with  the  whale  fishing.     This  prince  received  ^.?^**^ 

*     r  *i.      j«  •         r      XT  •  u     ^  with  this 

an  account  of  the  discoveries  of  a  Norwegian  about  ^^^^y^ 

the  North  Cape,  in  which  he  speaks  6f  his  having  been 
as  far  north  as  the  places  to  which  the  whale-hunters 
resort ;  which  is  considered  as  a  proof  of  its  antiquity }  *  Andtt' 
although-  it  is  supposed  that  it  was  pursued  merely  on*y!fJ^y' 
account  of  the  oil,  the  use  of  the  whalebone  not  being  ^gV*"**' 
then  known  *•  ^q^ 

But  the  people  who  are  recorded  in  history  as  hav*  Bitcayans 
iog  prosecuted  this  fishery  with  success,  were  the  Bis-  ">^'^  *** 
cayans.     The  spermaceti  wbale,  as  well  as  the  whale- ^^'^ 
bone  whale,  were  at  that  ttme^  frequently  seen  in  these 
latitudes.     The  first  attempts  were  made  in  the  bay  of 
Biscay,  and  in  the  gulf  of  Gascooy.     Ships  were  fitted 
out,  instruments  were  constructed,  and  an  establish* 
ment  was  formed  for  carrying  on  the  fishery.     It  was 
observed  thet  the  whale  only  appeared  at  certain  sea- 
sons of  the  year,  which  led  the  new  fishers  to  suppose 
that  his  lesideece  in  other  seas   was  more   perma- 
nent.    And  discovering  that  they  retreated  towards        « 
the  p^tiegieus,  ships  were  fitted  out  and  manned 
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Whale     with  the  most  e)cperienced  seamen,  to  pursue  them 
Fishery,    northward.      At  this  time  the  Biscayans  carried  on 
this  trade,  both  for  the  sake  of  the  oil  and  the  whale- 
bone. 

Towards  the  end  of  the  i6th  century,  t\\^  English 
first  engaged  in  the  whale  fishery.  But  at  this  time 
they  were  so  little  acquainted  with  It,  that  "  the  re- 
quest of  an  honest  merchant,  by  letter  to  a  friend  of 
his,  to  be  advised  and  directed  in  the  course  of  killing 
the  whale,"  is  recorded  by  the  historians  of  that  age# 
The  answer  was,  that  a  ship  of  two  hundred  tons  must 
be  fitted  out,  and  provided  with  all  kinds  of  proper 
utensils  and  instruments.  But  it  appears  to  have  been 
HakluyVs  necessary  to  send  to  Biskaiefor  men  skilful  tn  catching 
Voj/age,  the  whale  and  ordering  of  the  oilj  and  one  cooper  skilU 
Jul  to  set  up  the  staved  cast. 

In  the  year  1594,  some  English  ships  made  a  voy- 
age to  Cape  Breton,  at  the  entrance  of  the  bay  of  ot 
Laurence,  some  for  the  morse  fishing,  and  others  for 
the   whale  fishing.     This  seems  to  have  been  amonff 
Whalebone  their  first  attempts  in  this  trade.     The  fishing  provea 
J"*^"^"^^"  unsuccessful ;  but  they  found  in  an  island  800  whale 
fins  or  whalebone,  part  of  the  cargo  of  a  Biscayan  ship 
wrecked  there  three  years  before,  which  they  put  on 
board  and  brought  home.      This  was  the  first  time 
2Q^       that  this  substance  was  imported  into  England. 
Ships  fitted      The  town  of  Hull,  in  1 598,  first  fitted  out  ships  from 
qnt  from     England  for  the  Greenland  whale  fishery,  a  branch  of 
trade  which  has  since  become  very  considerable,  and 
has  frequently  received  the  protection  and  encourage- 
ment of  the  legislature.     A  premium  of  six  shillings 
for  each  ton  of  oil,  and  five  shillings  for  each  ton  of 
whalebone,  was   at  first   granted    by  government   in 
1672.     But  this  eocouraffement  appearing  insufficient 
for  the  success  of  the  fishery,  or  the  enterprise  being 
considered  too  great  for  the  stock  of  individuals,  a 
Company    company  was  incorporated  in  1692,  and  established  by 
esubUshcd.  roysd  authority,  with  pecnliar  privileges*     Their  capi- 
tal amoanted  to  40,000!.  sterling.     The  subscriptions 
in  a  few  years  increased  to  82,000!.  sterling;  bat  in 
1 701  the  company  was  dissolved,  and  the  trade  made 
free  to  all  adventurers. 

The  English  were  now  become  the  most  snccessful 
adventurers  in  this  fishery.     By  their  skill,  their  Indus* 
try,  and  perseverance,  and  the  aid  and  encouragement 
granted  by  the  legislatnre,  they  carried  on  the  whale 
fisliery  on  more  advantageous  terms  than  the  Biscayans, 
the  first  adventurers,  whose  efforts  became  less  enter- 
prising, as  their  success  was  more  precarious.     In  the 
year  1730,  they  fitted  out  for  this  fishery  only  33  ships  j 
about  the  year  1735,  the  number  was  diminished  to 
ten  or  twelve  ;  and  continuing  to  decrease  till  the  war 
in  1744*  the  trade  was  finally  abandoned. 
New  £n^-      The  English  still  persevered  In  the  trade,  a  new 
lish  Com.    company  was  establishad,  and  a  fund  of  50,000!.  sterling 
P*i>y*         was  provided,  with  power  to  the  company  to  make  all 
necessary  and  proper  regulations.     And  for  the  farther 
encouragement  of  the  fishery,  a  duty  of  171.  or  i8l. 
sterling  was  imposed  on  the  ton  of  all  oil  imported, 
and  a  premium  or  bounty,  to  the  same  amount,  was  paid 
209       for  every  ton  of  oil  exported  which  was  the  prodace 
Fishery  en- of  the  national  fishery.     Other  encouragements  were 
coonnsed.    also  given ;  rewards  were  bestowed  on  the  most  suc- 
cessful 'y  the  sailors  employed  in  the  trade  were  ez*' 
empted  from  the  impress  service }.  adventurers  were  in* 
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demnified  for  fill  losses  which  they  sustained  In  their  §a|     WhaU 
enterprise  'y  and  they  were  granted  the  privilege  of  pro*    FI»Ktrry. 
viding,  duty  free,  all  those  articles  which  .were  n^^dea 
In  this  fishery^  a^  were  the  subjects  of  taxation. 

Still  farther  to  encc^urage  and  extend  the  fisheryy 
which  now  had  become  an  imporjtaot  national  concern, 
parliament  granted  in  1779  a  premium  to  five  ships 
which  should  bring  home  the  greatest  quantity  of  oil ; 
for  the  first  greatest  quantity,  jool.  sterling  *,  for  the 
next,  400I.  'f  and  for  the  third,  fourth,  iind  fifth,  300]. 
;iool.  and  lool.  sterling. 

In  North  America,  while  thai  coptiQe^nt  was  sabject  Fishery  ia 
to  Britain,  the  whale  fishery  was  .carried  on  to  sk  very^<'>;^  ^ 
considerable  extent.    A  society  was  established  at  Neiy  menca. 
York,  and  numbers  of  ships  w^re  ^qi^pped  for  this 
trade  in  different  parts  of  the  colonies,  by  enterprising 
adventurers,  and  it  has  been  lo^g  ex^me^  successful 
and  lucrative.  ^^^ 

The  advantiiges  derived  to  the.  m^ition   frqm   thfAdvanta- 
whale  fisbery,  are  no  doubt  vciry  considerable*.    Beiges  of  the 
side  being  an  excellent  nursery  for  hardy  seaipen,  it.is^^'^'T* 
the  foundation  of  great  com,mer9i$il  cowcems,  Uy  in« 
troducing  articles  which  become  the  soiircey  of  i^n  im- 
portant trade.     In  this  view  It  has  ofiten  been  an  ob- 
ject of  legislative  discussion,  and  has  often  ex]ierlence4 
the  liberal  encouragement  and  proteotioo  of  govern-      212 
ment.     According  to  a  law  i^assed  \n  favour  of  ships  RegiUa. 
employed  in   this  trade,  every  British  vessel  of  flOQtions. 
ions  or  upwards,  bound  to  tbe  Greenl^d  seas,  on  the 
whale  fishery.  If  found  to  be  duly  qualified  agreeable 
to  the  act,  obtained  a  licence  firom  the  eonunissionert 
of  the  customs  to  proceed  on  such  voyage  ^  and  on  the 
shlp^s  return,  tlie  master  and  mate  declaring  on  oath  thajt 
they  were  on  such  voyage,  that  they  used  all  their  en* 
deavours  to  take  whales,  and  that  )dl '  the  whale-fins, 
blubber,  oil,  &c.  imported  in  their  ship,  wene  taken  by 
their  crew  in  tliose  seas,  there  ivas  allowed  40s.  for 
every  ton  according  to  the  admeasureipeiit  of  the  ship* 

It  was  afterwards  found,  however,  that  so  great  a 
bounty  was  neither  necessary  to  the  success  of  the 
trade  nor  expedient  with  regard  to  the  public.  Ia 
1786,  therefore,  .the  acts  conferring  the  said  emolu* 
ments  being  upon  the  point  of  expiring,  the  subject 
was  brought  under  the  consideration  of  parliament; 
and  it  was  proposed  to  continue  the  former  measures,  ^ 
but  with  a  reduction  of  the  bounty  from  40s.  to  30s.  state  of 
In  proposing  this  alteration,  It  was  stated,  **  that  the  the  trade 
sums  which  this  country  had  paid  in  bounties  for  theht^S'^'^ 
Greenland  fishery  amounted  to  1,265,4611. ;  that,  in 
the  last  year,  we  had  paid  94,8581. ;  and  that,  from 
the  consequent  deduction  of  the  price  of  the  fish,  the 
public  at  present  paid  60  per  cent,  upon  every  cargo* 
In  the  Greenland  fishery  there  were  employed  6000  sea* 
men,  and  these  seamen  cost  government  13].  los.  per 
man  per  annum,  though  we  were  never  able  to  obtain 
more  than  500  of  that  nomber  to  serve  on  board  our 
ships  of  war.  Besides,  the  vast  encouragement  given 
to  the  trade  had  occasioned  such  a  glut  in  the  market, 
that  it  was  found  necessary  to  export  considerable 
quantities ;  and  thus  we  paid  a  large  share  of  the  pur» 
chase  money,  for  foreign  nations,  as  well  as  for  oor  own 
people,  besides  supplying  them  with  the  materials  of 
several  important  manufactures.'*  This  proposittoii 
was  opposed  by  several  iliembers,  but  was  finsJly  car* 
lied  5  and  the  propriety  of  the  meaeure  became  very 
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soon  appftrent.  At  that  time  (1786)  the  nnmber  of 
ships  employed  frora  England  in  the  whale  fisherj  to 
Davis  straits  and  the  Greenland  seas  amounted  to 
139  ^  besides  15  from  Scotland.  The  proposed  altera- 
tion took  place  the  following  year  (1787)  ;  and  not- 
withstanding the  diminution  of  the  bonntj,  the  trade 
increased  j  the  number  of  ships  employed  the  same  year 
from  England  amounting  to  217,  and  the  next  year' 
(1788)  to  222.  Their  cargoes  consisted  of  5989  tons 
ofcle^noil;  7654  tons  of  whalebone,  beside  13)386 
seal  skins. 

For  some  years  British  capital  has  been  employed  in 
a  southern  whale  fishery  \  and  this  has  also  been  a  very 
lucrative  branch  of  trade.  This  fishery  was  first  prose- 
cuted with  vigour  about  the  commencement  of  the 
Amerfcan  war.  In  the  year  1785,  18  ships  which  pro- 
dciced  29,oool.  sterling  were  employed  in  it.  Two 
years  afterwards  the  number  of  ships  was  doubled,  and 
the  returns  increased  in  a  much  greater  proportion, 
which  is  a  proof  of  the  flourishing  state  of  the  trade* 
The  number  of  ships  in  1787  was  38,  and  the  produce 
amounted  to  107,0001.  sterling. 

Some  American  families,  when  the  war  broke  out  In 
that  country,  emigrated  to  Nova  Scotia,  where  they 
proposed  to  carry  on  the  whale  fishery  ;  but  being  dis- 
couraged from  particular  circumstances,  on  the  invita- 
tion of  (he  honourable  Mr  Greville,  they  settled  at 
Milford  in  Milford  Haven,  and  fitted  out  a  ship,  which 
had  a  very  successful  voyage.  The  number  of  ships 
soon  increased  to  four,  and  at  present  (1803),  that  num- 
ber is  doubled,  sojthat  8  ships  are  now  employed  in  the 
southern  whale  fishei*y  from  this  port,  with  a  capital 
afloat  of  no  less  than  8o,oool.  sterling.  This  fact  is 
stated  by  Mr  Barrow  in  his  Travels  in  Southern  Africa } 
and  **  I  mention  it  (says  he),  as  a  striking  instance 
to  show  the  importance  of  the  South  sea  fishery,  and 
as  a  proof  that,  contrary  to  the  generally  received 
opinion,  it  may  be  carried  on  with  skill  and  manage- 
ment, and  without  the  adventitious  aid  of  trading,  so 
as  fully  to  answer  the  purpose  of  those  who  are  proper- 
ly qualified  to  embark  in  the  undertaking.  For  where 
men,  by  industry  in  their  profession,  rise  from  small 
beginnings  into  affluence,  such  profession  may  be  fol- 
lowed with  a  greater  certainty  of  success  than  many 
others  which  appear  to  hold  out  more  seducing  pros- 
pects. The  American  fishermen  never  set  out  with  a 
capital,  but  invariablv  work  themselves  into  one  j  and 
the  South  sea  fishery  from  England  may  succeed  on  the 
same  principle,  as  the  above  example  clearly  shews, 
under  every  disadvantage,  when  properly  conducted. 

*'  It  is  difficult  to  point  out  the  grounds  of  justice  or 
policy  in  giving  tonnage  bounties  to  the  Greenland 
fishery,  and  only  premiums  to  successful  adventurers  in 
the  southern  fishery.  A  voyage  to  Greenland  is  four 
months,  the  outfit  of  which  is  covered  by  the  tonnage 
bounty,  and  if  wholly  unsuccessful,  the  same  ship  can 
make  a  second  voyage  the  same  year  to  some  of  the 
ports  of  the  Baltic.  A  voyage  to  the  South  sea  is  from 
1 2  to  1 8  months,  and  must  depend  solely  on  the  success 
in  fishing.  A  Greenland  ship  sets  out  on  a  small  capi- 
tal, and  builds  on  a  quick  return  ;  but  a  South  sea  wha- 
ler must  expend  a  very  considerable  capital  in  making 
an  outfit,  for  which  be  can  reckon  on  no  returns  for  at 
least  18  months.  Hence  the  usual  practice  of  sending 
them  out  in  the^double  capacity  of  fishers  and  contraband 
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traders,  in  order  that  the  loses  they  may  sustain  by  111   whale 
success  in  fishing  may  be  made  good  by  smuggling.         Flthery. 

"  If  by  extending  the  fishery  we  should  be  enabled  '  ^ 
to  supply  the  continent  of  Europe,  two  objects  should 
never  be  out  of  the  view  of  the  legislature — the  ex- 
emption from  doty  of  all  the  produce  of  the  fisheries, 
and  particularly  spermaceti,  which,  if  manufactured 
into  candles,  and  subject  only  to  the  same  duty  as 
tallow  candles,  would  produce  much  more  to  the  re- 
venue than  when  taxed  as  it  now  is,  as  wax.  I  have 
heard  it  asserted  that,  the  extension  of  the  premium 
system,  by  doubling  its  present  amount,  which  never 
could  exceed  30,000!.  a-year,  would  be  adequate  en- 
couragement to  supply  the  home-market  with  sperma« 
ceti  and  black  whale  oil,  and  that  the  bonding  of 
foreign  oil  in  Great  Britain  would  throw  the  whole 
agency  of  American  fishery  on  England  with  greater 
advantage  to  both  countries  than  by  any  other  system.         %tj 

**  But  when  we  consider  that  the  home  market  is  ne-  Cape  of 
cessarily  secured  to  British  subjects  by  high  duties  on^^*^  ^**P* 
foreign  oil,  we  should  also  consider  that  every  means  *nuuUon 
to  lessen  the  charges  of  outfit  should  strengthen  our 
adventure  in  this .  lucrative  branch  of  trade.  Among 
others  that  would  seem  to  have  this  tendency,  arc  the 
facilities  that  might  be  afforded  by  the  happy  position 
of  the  Cape  of  Good  Hope.  If  at  this  station  was 
established  a  kind  of  central  depot  for  the  southern 
whale-fishery,  it  might,  in  time,  be  the  means  of  throw- 
ing into  our  hands  exclusively  the  supplv  of  Europe 
with  spermaceti  oil.  To  the  protection  of  the  fisheries 
on  the  east  and  west  coasts  of  southern  Africa,  the 
Cape  is  fully  competent,  and  the  fisheries  on  these 
coasta  would  be  equally  undisturbed  in  war  as  in  peace. 
From  hence  they  would,  at  all  times,  have  an  oppor- 
tunity of  acquiring  a  supply  of  refreshments  for  their 
crews,  and  of  laying  in  a  stock  of  salt  provisions  at 
one-fourth  part  of  the  expence  of  carrying  them  out 
from  England.^*  ,,3 

The  Dutch  were  very  early  engaged  in  the  Green- Datch 
land  whale-fishery,  which  soon  became  one  of  the  most  early  en- 
important  objects  of  their  trade.     In  16 11  a  company  Bj**^^^** 
was  established  at  Amsterdam    for   carrying    on   the    ^      ^^* 
whale-fishery  on  the  coasts  of  Spitzbergen  and  Nova 
Zembla.     This  branch  of  trade  has  in  general  suc- 
ceeded   better  with   the  Dutch   than  with  any  other 
nation.     The  principal  reason  which  has  been  assigned 
for  this  success  i^  the  greater  economy  and  frugality  of 
this  people,  in  this  as  in  all  their  concerns,  by  which 
they  are  able  to  undersell   others  in  oil  and  whale- 
bone.    The  mode  of  fitting  out  all  their  ships  is  also 
mentioned  as  a  cause  of  their  prosperity  in  this  fishery. 
The  ship*bnilder,  the  rope-maker,  the  baker,  the  brew- 
and  other  tradesmen,  employed  in  fitting  out  these 
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ships,  commonly  take  a  share  in  the  voyage.  When 
it  proves  fortunate,  they  are  double  gainers  j  but  when 
it  is  unsuccessful,  the  loss  which  they  sustain  is  proba- 
bly not  greater  than  if  they  had  merely  furnished  the 
articles  without  having  a  chance  of  the  profit ;  and  in 
this  respect  have  the  advantage  of  mere  merchants.  It 
is  observed  by  De  Witt  that  this  fishery,  since  it  fell 
into  the  hands  of  individuals,  has  seldom  failed  to  be 

Profitable ;   but    while  it    was    monopolized    by    the 
)utch  Greenland  company,  the  profit  was  ioconsider-       ^ig 
able.      Some    idea  may   be  formed  of  the  extent  to  Eztent  of 
which  the  Dutch  have  carried  this  trade,  by  stating  ^heir  fish* 

Yy2  that*^- 


3i« 


CETOLOGY. 


Wbale    tbtU  Air  t  period  of  46  ye$in  pnc«diig  th«  yaar  1723, 

''jtliBr^    5S86  sbipt  »«r«  employed  in   it,  and  in  tfaia  period 

■V—'  they  took  33,907  whalea.    E»ch  wbaJc,  at  an  •'oraRe, 

valued  at  jooL  makes  the  total  amount  above  iti  miU 

lioni  eterling. 

The  following  table  afibrda  at  one  view  a  brief  re- 
cord of  tbe  Dutcb  whale  fishery  Into  1661  to  1788. 
The  number  of  abip«  emplojed  for  each  year,  and  the 
^^^       Dunber  of  nhalea  taken,  are  stated  in  separate  colnmna. 
^e—    A  LIST  of  the  Nuniber  of  SfdpM  from  Holland, 
[^  vi&ich  tvere  empltmed  in  the  Gbbesland  and  Datis 

eofit,        Stbaits  Whale  Fishery  rincc  1661. 
n  i«i    N.  B.     The  Dvtcb  tent  Ships  to  Davis  SrKAiTsfhr 
the  first  time  in  1719. 
ITe. 
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Tbis  table  is  iotereiting,  as  it  shews  us  the  prccari- 
00*  nature  of  this  fishery.  But  it  wonld  have  been 
■till  more  valuable,  if  some  other  circumstances  bad 
been  stated,  such  as  the  nature  of  the  aeasons  when  the 
fishery  itaa  less  aocce«fnl ;  whether  the  preceding  win- 
ter was  unusually  long  or  severe  ;  whether  the  short 
summer  of  these  reoions  was  not  remarkable  Csr  ex- 
tremes or  sudden  enanges  of  heat  and  cold,  sadden 
changes  and  vuiitions  of  tba  wind,  the  prevalence  of 
particular  winds  }  or  other  facts  which  might  enable  us 
to  trace  the  causes  qf  the  extraordinary  failure  aod  roc- 
CDEI  of  the  fishery.  ,„ 

The  French  made  an  attempt  to  revive  this  branch  Attamp  ef 
of  trade  ia  1784.      Six  ships  fitted  out  at  Donkiik  attbe  Fieach 
the  eipeoce  of  tbe  late  king,  made  some  sooccssful*^'*"^*^ 
voyages  both  in  tbe  northern  and  southern  wbale  fisb- 
ery.     Tbe  advantages  of  the  trade  were  obviooa,  and 
the  French  government  was  eager  to  improve  tbem. 
In  the  year  17S6,  some  of  the  inEabitants  of  tfce  island 
of  Nantucket,  near  Halifax  in  North  America,  were 
invited  to  settle  at  Dunkirk  to  carr^  on  the  fishery. 
Several   families  accepted  the  invitation,   and  to  en-  ■ 
courage  tbem  to  proeecute  tbe  trade,  they  were  per- 
mitted to  enjoy  peculiar  privilege*  and  imnuuuuei. 
Ships  were  sent  out  to  diSerent  seas,  and  bad  prosper* 
00s  voyage*.     But  this  trade,  as  well  as  evaiy  other 
branch  of  French  commerce,  has  probably  been  com- 
^ately  interrupted  by  the  late  revolotioti,  and  the  par- 
ticular circumstances  in  which  that  nation  has  been 
with  regard  to  foreign  powers.  ^„ 

Besides  tbe  nations  which  we  have  mentioned,  wbootbera*- 
'have  been  most  deeply  concerned  in  tbis  fishery,  thetisnsw^ 
inhabitants  of  olber  countries  have  also  embarked  in  JLCK*  "  '■^ 
.Some  ships  were  equipped  at  Embden  in  1768  by  order 
of  the  king  of  Prussia}   tbe  Swedish  government  in 
1 774  granted  to  a  company  established  at  Giotteobur^ 
tbe  exclusive  privilege  of  tbe  Davis  straits  and  Green- 
land fishery  for  20  years  ;  aod  Dcnmadc  in  177c  at- 
tempted to  take  a  share  in  the  benefits  of  that  fishery, 
which  many  of  the  nations  of  Europe,  more  entei^ris- 
ing  or  more  industrions,  bad  long  successfully  enjoyed 
oa  the  shores  of  tbe  DaJush  dominions.  , 

The  whale  fishery  conunances  in  May.     It  iaabonts^aeof  the 
thii  time  that  tbe  whalw.  ue.  leen  is  gnat  number* Iwss^ 
betweea 
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between  tbe  76th  an<l  79th  degrees  of  north  latitude  ; 
and  at  a  distance  tbej  exhibit  the  appearance  of  the 
amoke  rising  from  the  cbioineys  of  a  great  town  by  the 
water  which  is  thrown  into  the  air  by  their  spouting  or 
blowing.  The  fishery  continues  for  the  months  of  June 
and  July,  when  it  roust  be  abandoned  whether  it  has 
been  suecetafnl  or  unprosperous ;  because  it  is  neces- 
aary  to  be  clear  of  the  ice  by  the  end  of  August.  The 
ahips  return  home  at  farthest  in  the  month  of  Septem- 
ber* But  if  the  fishery  happen  to  begin  early  in  May, 
and  prove  abundant,  tbey  sometimes  return  in  June  or 
Jnlyt 

We  shall  now  conclude  this  article  with  a  short  ac- 
count of  the  different  modes  that  are  practised  in  taking 
the  whale*  The  following  is  employed  in  tbe  Green- 
land fishery  by  Europeans.  Every  ship  is  provided 
with  six  boats,  to  each  of  which  belong  six  men  for 
rowing  the  boat,  and  a  barpooneri  whose  business  it  is 
to  stnke  thf  whale  with  his  harpoon.  Two  of  these 
boats  are  kept  *  constantly  on  the  watch  at  some  di- 
atanoe  from  the  ship,  fastened  to  pieces  of  ice,  and 
are  relieved  by  others  every  foul:  hours.  As  soon  as  a 
whale  is  perceived,  both  tbe  beats  set  out  in  pursuit  of 
It,  and  if  either  of  them  can  come  np  before  the  whale 
finaily  descends,  which  is  known  by  his  throwing  np 
his  t«1,  the  barpooner  discharges  his  harpoon  at  him* 
There  is  no  difficulty  in  choosing  the  place  where  the 
whale  is  to  be  struck,  as  some  have  asserted  :  for  these 
animals  only  come  ap  to  the  surface  in  order  to  breathe, 
j>r  bloWf  as  the  fishermen  term  it,  and  therefore  al- 
ways keep  the  soft  and  vulnerable  part  of  their  bodies 
above  water.  A  late  improvement  was  made  in  the 
method  of  discharging  tbe  harpoon  ;  namely,  by  shoot- 
ing it  ont  of  a  kind  of  swivel  or  mnsquetoon :  but  it 
does  not  appear,  that  since  this  improvement  was  made 
the  whale  fishing  ships  have  bad  better  success  than  be- 
fore. As  soon  as  the  whale  is  struck,  the  men  set  np  ' 
one  of  their  oars  in  the  middle  of  the  boat  as  a  signal, 
to  those  in  the  ship.  On  perceiving  this,  the  watchman 
alarme  all  the  rest  with  the  cry  of/aUf/ali!  upon  which 
all  the  other  boats  are  immediately  sent  ont  to  the  as- 
aistance  of  the  first. 

The  whale  £nding  himself  wounded,  swims  off  with 
prodigious  velocity.  Sometimes  he  descends  perpendi- 
colarfy,  and  sometimes  goes  off  horiznn tally  at  a  small 
depth  below  the  surface.  The  rope  which  is  fastened 
to  the  harpoon  is  about  200  fathoms  long,  and  pro- 
perly coiled  up,  that  it  may  freely  be,  given  out  as 
there  is  a  demand  for  it.  At  first  the  velocity  with 
which  this  line  mns  over  the  side  of  the  boat  is  so 
great,  that  it  is  wetted  to  prevent  its  taking  fire  :  but 
in  a  short  time  the  strength  of  the  whale  begins  to  fail, 
and  tbe  fishermen,  instead  of  letting  out  more  rope, 
strive  as  much  as  possible  to  pull  back  what  is  given 
out  already,  althoagh  they  always  find  themselves  ne- 
cessitated to  yield  at  last  to  the  efforts  of  the  animal, 
to  prevent  its  sinking  the  boat.  If  he  runs  out  the 
200  fathoms  of  line  contained  in  one  boat,  that  be- 
longing to  another  is  immediately  fastened  to  the  end 
of  the  first,  and  so  on  ;  and  there  have  been  instances 
where  all  the  rope  bdonging  to  the  six  boats  has  been 
necessary,  though  half  that  quantity  is  seldom  requir- 
ed* The  whale  cannot  stay  long  below  water,  but 
again  cbmes  up  to  blow;  and  being  now  much  fati- 
gued- and  wooodedt  stays  longer  above  water  than 


LOGY.  357 

osoal.    This  gives  another  boat  time  to  come  op  with    wiuile 
lum,    and  he  is  again  struck  with  a  harpoon*      He    Fishery. 
again  descends,  but  with  less  force  than  before  ;  and       \'    -^- 
when  he  comes  op  again,  is  generally  incapable  of  de- 
scending, but  suffers  himself  to  be  wounded  and  killed 
with  long  lances  which  the  men  are  provided  with  for 
that  purpose*    He  is  known  to  be  near  death  when  he 
spouts  op  the  water  deeply  tinged  with  blood. 

The  whale  being  dead,  is  lashed  alongside  the  abipr 
They  then  lay  it  on  one  side^  and  pot  two  ropes,,  one 
at  the  head,  and  the  other  in  the  place  of  the  tail,, 
which,  together  with  the  fins,  is  struck  off  as  soon 
as  he  is  taken,  to  keep  these  extremities  above  water. 
On  the  off-side  of  the  whale  are  two  boats,  to  receive 
tbe  pieces  of  fat,  utensils,  and  men,  that  might  other- 
wise fall  into  the  water  on  that  side.  These  precau- 
tions being  taken,  three  or  four  men,  with  irons  at 
their  feet  to  prevent  slipping,  get  on  the  whale,  and 
begin  to  cut  out  pieces  of  about  three  feet  thick  and 
eight  long,  which  are  hauled  op  at  the  capstan  or 
windlass.  When  the  fat  is  all  got  off,  they  cut  off  the . 
whalebone  of  the  upper  jaw  with  an  axe.  Before  they 
cut,  they  are  all  lashed  to  keep  them  firm  $  which  also 
facilitates  the  cutting,  and  prevents  them  from  falling 
into  the  sea ;  when  on  board,  five  or  six  of  %hem  are 
bundled  together,  and  properly  stowed;  and  after  all. 
is  got  off,  the  carcase  is  turned  adrif^  and  devoured 
by  the  white  bears,  who  are  very  ibnd  of  tt.  In  pro- 
portion as  the  large  pieces  of  fat  are  cut  off,  the  rest 
of  the  crew  are  employed  in  sliciog  them  smaller,  and 
picking  ont  all  the  lean.  When  this  is  prepared,  they 
stow  it  under  the  deck,  where  it  lies  till  the  fat  of  aU 
the  whales  taken  during  the  fishery  is  cuk  board;  then 
cutting  it  still  smaller,  they  pot  it  nf  ia  tubs  in  the 
hold,  cramming  'them  full  and-  close*  At  •  the  end  of 
the  season  they  return  home,  where  the  fat  is  boiled 
and  pressed  to  give  out  the  oil*  ^ 

But  a  different  method  is  practised  by  the  mde  in-  £y  the  pco* 
habitants  of  the  different  nations  on  tbe  coasts  of  the  pic  of 
Frozen  ocean.     On  soma  parts  of-  the*  sea  coasts  of K^unticbau 
Kamtschatka,  the  return  of  the  fishing  season  is  cele-^** 
brated  with  a  grand  festival  and  great  rejoicings  in . 
their  subterraneous  winter  habitations, ,  ia  whieh  many . 
superstitious  ceremonies  are  p^formed.     In  one  part 
of  the  ceremonies  dogs  are  aacrificed  with  beating  of* 
drums  and  other  mde  musical  instruments.  The  priests 
who  attend  and  conduct  the  festival,  transport  with 
great  solemnity  and  pomp  a  figure  of  a  whale,  made  of 
wood,  from  the  summer  habitation  to  tbe  winter  cot-       227 
tage.     As  the  ceremonies  proceed,  the  whole  company  Xhcir  prc« 
assembled  shout  with  a  great  noise,  tbat  the  whale  has^^°!  ^^'^^ 
made  its  escape  from  the  cottage  tothesea;  and  they  pre-'°^"'  '' 
tend  even  to  show  the  traces  of  the  whale,  in  its  course, 
as  if  it  had  really  made  its  way  throuffh  the  opening 
in  the  cottage.     These  ceremouies  being'  ended,  the 
men  prepare  their  nets,  and  embark  in  their  canoes. 
The  nets  are  set  at  the  openings  of  bays,  where  fish, 
which  are  the  food  of  the  whale,  are  abundant,  and  in 
the  pursuit  of  which  entering  the  bays  he  is  taken*. 
When  this  is  observed  by  the  people  in  the  canoes, 
they  approach  and  secure  their  prize  with  ropes  and 
straps  of  leather.     This  event  is  again  celebrated  by 
their  wives  and  children  on  shore  with  dancing,  sing- 
ing, and  other  demonstrations  of  joy*    But  after  the 
whale  is  sufficiently   secured,  he   is  not  brought  on . 

shore 
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shore  till  ftnotl^r  ceremony  is  performed.  They  pot 
00  their  best  clothes,  and  with  similar  solemnityi  trans- 
port the  imnge  of  the  whale  in  wood  from  the  winter 
to  a  new  summer  habitation.  A  lamp  is  there  lighted 
up,  and  an  attendant  is  appointed  to  watch  and  keep 
it  burning  from  the  spring  to  the  autumn.  The  whale 
is  then  cut  np,  and  furnishes  for  a  long  time  what  is 
considered  by  the  natives  of  those  regions  a  very  deli- 
cate food. 

Among  the  Kurile  islands,  which  are  sitnated  near 
the  sonthern  extremity  of  the  peninsula  of  Kamtschatka*, 
the  whales  are  most  abundant  about  the  beginning  of 
autumn.  At  that  time  the  inhabi  cants  embark  in  their 
canoes,  and  search  for  them  in  places  where  they  ge- 
nerally find  them  asleep  on  the  surface  of  the  water. 
When  they  are  so  fortunate  as  to  find  one  in  this  situ- 
ation, they  approach  with  the  least  possible  noise ;  and, 
when  they  have  come  within  the  proper  distance,  they 
pierce  him  with  poisoned  arrows.  And  although  these 
wounds  seem  extremely  slight,  they  are  said  in  a  jshort 
time  to  occasion  greatpain.  The  whale  thus  wonnded 
moves  about  furiously,  blows  with  great  violence,  and 
soon  dies. 

We  have  already  mentioned  the  mode  of  taking  the 
whale  which  is  practised  by  the  Icelanders,  in  giving 
the  natural  history  of  the  balafia  glacialts^  or  Iceland 
whale.  It  is,  according  to  Anderson,  by  throwing  blood 
into  the  sea,  when  they  get  between  the  whale  and  the 
shore.  They  then  endeavour  to  drive  him  towards  the 
shore  ;  but  the  whale  finding  himself  pursued,  attempts 
to  regain  the  ocean,  and  approaching  the  blood,  is  a- 
larmed  j  and  rather  than  swim  across  it,  returns  to« 
wards  the  land,  where  he  is  often  thrown  on  shore.  But 
this  is  contradicted  by  Horrebow,  who  says,  that  the 
usual  method  of  killing  the  whale  in  Iceland  is  with  the 
harpoon* 

When  the  whale  returns  to  the  coasts  of  Greenland, 
the  fishermen  put  on  their  large  skin  coats,  and  furnish 
themselves  with  a  large  knife,  and  a  stone  to  sharpen 
it.  They  provide  also  harpoons,  spears,  and  arrows, 
with  a  number  of  large  skins  of  the  sea-dog  inflated. 
Thus  equipped,  they  launch  their  canoes,  and  embark 
with  their  wives  and  children.  The  harpoon  which 
they  generally  employ  is  pointed  with  bone,  or  a  sharp 
stone.  Some  indeed  have  harpoons  of  iron,  which  they 
procure  from  the  Danes  by  barter  for  the  oil  or  fat  of 
the  whale.  The  scarcity  of  wood  and  iron  make^  these 
articles  extremely  valuable  to  Greenlanders,  and  has 
excited  their  ingenuity  to  avoid  the  risk  of  losing  them. 
For  this  purpose  an  inflated  bladder  of  the  skin  of  the 
sea-dog  is  attached  to  the  harpoon',  so  that  in  case  it 
should  not  reach  the  whale  when  they  attempt  to  strike, 
it  may  float  on  the  water,  and  be  recovered.  Thus 
equipped  they  launch  out  into  the  ocean  in  their  small 
canoes,  and,,  with  great  intrepidity,  attack  the  largest 
whales.  They  approach  them,  says  Anderson,  with 
astonishing  boldness,  and  endeavour  to  fix,  by  means 
of  their  harpoon,  which  they  throw  at 'his  body,  some  of 
the  skins  inflated  with  air.  For,  notwithstanding  the 
enormous  bulk  of  this  animal,  two  or  three  of  these 
skins,  by  the  resistance  which  theylmake  to  the  water, 
on  account  of  their  diminished  specific  gravity,  greatly 
impede  bis  attempts  at  plunging  into  the  deep.  Having 
by  this  means  succeeded  in  arresting  his  progress,  they 
approach  nearer }  and,  with  their  lanceS|  pierce  his 
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body,  till  he  become  languid  and  feeble  with  the  loss  of   Whale- 
blood,  and  at  last  dies.    The  fishermen  then  plunge  in-    Fishery. 
to  the  sea  with  their  skin-jackets  filled  with  air,  and ' 
swim  to  their  prize  y  and,  floating  on  the  surface  of  th« 
water,  diey  cut  off  with  their  knives  from  every  part  of 
the  whale  the  fat  or  blubber,  which  is.  thrown  into  the 
canoes.   And,  notwithstanding  the  rudeness  and  imper* 
fectton  of  their  instruments,  their  dexterity  is  such,  that 
they  can  extract  from  the  mouth  the  greatest,  or  at 
least  the  best  part  of  the  whalebone.  231 

But  the  mode  of  fishing  the  whale,  the  boldest  andAttonlik- 
most  astonishing,  is  that  which  is  practised  by  the  In-|°'  ™®^ 
dians  on  the  coast  of  Florida.    When  a  whale  appears,  ridin*jta,^ 
they  fasten  to  their  bodies  two  pieces  of  wood  and  a  dians, 
mallet ;  and  these  instruments,  with  their  canoe,  con- 
stitute the  whole  of  their  fishing  equipage.  When  they 
approach  the  whale,  they  throw  themselves  iato  the 
water,  swim  directly  towards  htm,  and  have  the  address 
to  get  upon  his  neck,  taking  care  to  avoid  the  stroke  of 
his  fins  or  tail.     When  the  whale  first  spouts,  t^e  In* 
dian  introduces  one  of  the  pieces  of  wood  into  the  open- 
ing of  one«  of  the  blow-holes,  and  drives  it  home  with 
the  mallet.   The  whale  thus  attacked,  instantly  plunges, 
and  carries  the  Indian  along  with  him,  who  keeps  fast 
hold  of  the  animal.     The  whale,  which  has  now  only 
one  blow-hole,  soon  returns  to  the  surface  of  the  water 
to  respire :  and,  if  the  Indian  succeeds  in  fixing  the 
other  piece  of  wood  into  the  second  blow-hole,  the  whale 
again  descends  to  the  bottom,  but  a  moment  after  re- 
appears on  the  surface,  where  he  remains  motionless, 
and  immediately  expires  by  the  interruption  of  the  func- 
tion of  respi^tion. 
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Plate  CXL.— Fig.  i.  The  large  whalebone  or  Green-  tiatet  ca- 
land  whale,  is  from  40  to  60  feet  long,  and  more  thanP^^i°^ 
one  half  the  length  in  circumference  at  the  thickest 
part.  This  whale  is  taken  on  account  of  the  oil  and  the 
whalebone. 

Fig.  2.  The  narfawal  or  nnicom-fish,  yields  a  small 
quantity  of  oil,  but  it  is  said  to  be  of  a  superior  quality. 
The  horns  or  teeth  are  much  valned,  and  are  in  some 
respects  preferable  to  ivory.  They  are  from  9  to  10' 
feet  long. '  The  flesh  is  greatly  esteemed  by  the  inha- 
bitants of  Greenland.    . 

Fig.  3.  The  large  spermaceti  whale,-  which  is  taken 
on  account  of  the  oil,  and  also  on  account  of  the  more 
valuable  substance,  spermaceti,  which  is  found  chiefly 
in  cells  within  the  skull.  The  figure  here  given  is  ta- 
ken from  one  of  the  31  which  came  on  shore  in  1784, 
near  Audierne  in  France.     The  length  was  44  feet. 

Fig.  4.  The  grampus.  This  figure  was  taken  from 
one  caught  at  the  mouth  of  the  lliames  in  1759.  It 
was  24  feet  long. 

Plate  CXLL — Fig.  i.  and  2*  exhibit  a  view  of  the 
course  of  the  blow-bole  in  the  cetaceous  fishes. 
'^vFig.  I.  shews  the  blow-hole  of  the  whalebone  and 
speniiaceti  jvhale.  In  the  whalebone  whale  it  is  dou- 
btej  a'nd  the  course  of  it  is  marked  by  the  dotted  line 
ABCD.  It  is  single  in  the  spermaceti  whale,  and 
marked  by  the  dotted  lines  AEFD. 

Fig.,  2.  shews  that  of  the  monodon  and*  delphinus. 
That  of  the  monodon,  which  is  single,  is  shewn  by  tho 
dotted  line  ABCD,  terminating  at  the  back  part  of. 

the 
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WhAie  ^®  ^^ )  ^^^  ^^  ^  ^  ^^^^  delphinus  by  the  dotted 
Fikbccy.   line  AEFD,  termlnatiDg  at  the  top  of  the  bead. 

Fig.  3.  A  perfKndicular  section  of  several  plates  of 
whalebone  in  their  natural  sitQatioii  in  the  gQiQ.  The 
inner  edges  or  shortest  terminations  are  removed,  and 
the  cot  edges  seen  from  the  inside  of  the  snout.  A, 
the  upper  part,  shews  the  distance  of  the  plates  from 
each  other.  C,  the  lower  part,  shews  the  white  sub- 
stance on  which  tbej  grow,  and  the  basis  on  which  they 
stand. 

Fig.  4»  A  side  Tiew  of  one  of  the  plates  of  whale- 
bone. A,  the  part  which  projects  bejond  the  gum, 
Bf  the'  portion  which  is  sunk  in  the  ffum.  CC,  a 
white  subst^ce  which  surrounds  the  whalebone,  form* 
ing  there  a  pp'ojecting  bead,  and  also  passing  between 
the  plates  to  form  their  external  lamellae.  DD,  the  part 
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analogolis  to  the  gam.    £,  a  fleshy  substance  covering    '^hale 
the  jaw-booe,  on  which  the  inner  lamella  of  the  plate ,  ^i^^T* 
is  formed.     F,  the  termination  of  the  whalebone  in  the 
hair. 

Fig.  5.  An' outline  to  shew  the  mode  of  growth  of 
the  plates,  and  of  the  white  intermediate  substance*. 
A,  the  middle  layer  of  the  plate,  which  is  formed  upon 
a  pulp  or  cone  that  passes  up  in  the  centre  of  the  plate. 
The  termination  of  this  layer  forms  the  hair*  B,  one  of 
the  enter  layers,  which  is  formed  from  the  intermediata 
white  substance.  CCCC,  the  intermediate  white  sub- 
stance, the  laminae  of  which  are  continned  along  the 
middle  layer,  and  form  the  substance  of  the  plate  of 
whalebone.  D,  the  outline  of  another  plate  of  whale- 
bone. £,  the  basis  on  which  th^  plates  are  formed 
which  adheres  to  the  jaw-bone. 
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CETTE,  a  maritime  town  of  France,  in  Languedoc, 
seated  at  the  place  where  the  canal  of  Languedoc  be- 
gms,  between  Montpelier  and  Agde,  on  the  bay  of  Ma* 

Suelona,  in  the  Mediterranean  sea.  Population  in  x  8 1 5, 
ooo.    E.  liong.  3*  15.  N,  Lat.  43.  2$. 

CETUS,  in  JUirwtomf^  the  whale  $  a  large  oonstel* 
lation  of  the  southern  hembphere,  under  Ksces,  and 
next  the  w^ter  o£  Aquarius.  The  stars  in  the  constel- 
lation Getus,  in  Ptolemy's  catalogue,  are  twenty-two  ; 
in  Tycho's  twenty-one  J  in  Hevelius's  forty-five  $  in  the 
G&ritannic  catalogue  ninety*seven, 

Cetos  is  represented  by  the  poets  as  the  sea  monster 
which  Neptune,  at  the  suit  of  the  nymphs,  sent  to  de- 
vour Andromeda  fi»r  the  pride  of  her  mother,  and  which 
was  killed  by  Perseus.  In  the  mandible  of  Cetos  is  a 
variable  star  which  appears  and  disappears  periodical- 
ly, passing  through  the  several  de^ees  of  magnitude, 
both  increasing  and  diminishing,  in  about  333  days. 
See  Abtromom Y. 

CEVA,  a  strong  town  of  Piedmont  In  Italy,  seated 
on  the  jiver  Tanero,  with  a  strong  fort,  and  contain- 
ing 5000  inhabitants*  E.  Long.  3.  8.  N.  Lat.  44.  20. 

CEVENNES,  monntatns  of  Languedoc  in  France, 
remarkable  for  the  frequent  meetings  of  the  Protestants 
there  as  a  place  of  security  against  the  tyranny  of  their 
govevnors.  In  Qncen  Anne's  reign  there  was  an  at- 
tempt made  to  assist  tbem  by  an  English  fleet  in  the 
Mediterranean  \  but  to  no  purpose,  for  the  French  had 
occupied  the  passages. 

CEUTA,  a  maritime  town  of  Barbery  in  Africa, 
and  in  the  kingdom  of  Fez,  seated  on  the  straits  of 
Gibraltar,  opposite  that  place,  in  W.  Long.  6.  25.  N. 
Lat  36.  35*    John  king  of  Portugal  took  it  from  the 
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Moors  in  14x5,  but  it  now  belongs  to  Spmn.  In  1^7.    Gseu. 
it  sustained  a  vignrous  siege  by  the  Moors*  '    Ccyloa 

CEYLON,  a  large  island  in  the  East  Indies,  vhick^~v^ 
lies  between  6^  and  10^  north  latitude :  and  between 
78^  and  82^  east  longitude.  It  is  aitnated  at  the  en- 
trance of  the  bay  of  Bengal,  by  which  it  is  beended  on 
the  north.  On  the  north-west  it  is  separated  from  the 
Coromandel  coast  by  the  gulf  of  Manaar,  a  narrow 
strait  full  of  shoals,  and  impassable  by  large  ships  i 
and  is  distant  about  60  leagues  from  Cape  Comorin, 
the  southern  part  of  the  peninsula  of  India.  Its  cir* 
cnmference  is  computed  to  be  about  900  miles  \  and  its 
length  from  Point  Pedro  at  the  northern  extremity  to 
Donderhead  at  the  southern  is  about  300  miles.  Its 
breadth  is  very  unequal,  being  in  some  parts  only  from 
40  to  50  miles,  while  in  others  it  extends  to  60,  70^ 
and  even  xcx). ' 

The  appearance  of  the  eastern  coast  is  bold  and 
rocky,  and  a  few  reefs  of  rocks  run  out  into  the  sea  oa 
the  south-east  between  Point  de  Galle  and  Batocolo. 
The  deep  water  on  the  eastern  shores  admits  the  ap* 
proBcb  of  the  largest  vessels  in  safety  j  and  if  that  side 
of  the  island  be  the  least  fertile,  its  other  defiscts  are 
amply  compensated  by  the  harbours  of  Triacomalee  and 
Batocolo.  The  north  and  north-west  coast  from  Point 
Pedro  to  Colombo  is  flat,  and  everywhere  indented 
with  inlets  of  the  sea.  The  largest  of  them  extends 
almost  quite  across  the  island  from  Mollipatti  to  Jafo4« 
patam  on  the  north- weit  point  of  the  island  %  and  forms 
the  peninsula  of  Jafnapatam.  Several  of  these  inlets 
form  small  harbours. 

The  interior  of  the  island  abounds  with  steep  and 
lofty  mountains,  coveted  with  thick  forests,  and  fvlt 
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•tykii.  •f  ftliMtt  iippeiMtnUe  jmiclet.  Tbe  woods  and  moQii- 
tMM  'oompletely  soiroond  the  dcnninioiif  of  the  king  of 
Candy,  and  teem  destined  hj  natnre  to  dofend  hin 
against  those  foreign  enemies,  whose  soperior  skill  and 
power  have  deprived  him  of  the  open  tracts  on  the  sea- 
eoast.  The  most  loftj  range  of  mountains  divides  the 
island  nearly  into  two  parts,  and  so  oompletely  sepa- 
rates then  fronr  each  other,  that  hoth  the  climate  and 
seasons  on  either  side  are  essentially  different*  These 
mountains  also  ^hstmct  completely  tbe  effect  of  the 
monsoons,  which  set  in  periodically  from  opposite  sides 
of  them;  so  that  not  only  the  opposite  sea-coast,  but 
the  whole  country  in  the  interior,  suffers  very  little 
from  these  storms. 

Tbe  monsoons  in  Ceylon  are  connected  with  those 
en  the  Coromandel  and  Malabar  coasts ;  but  they  set 
tn  much  sooner .  on  the  western  than  the  eastern  sjde  of 
the  island.  On  the  west  side,  where  Colombo  lies,  the 
rains  prevail  in  the  months  of  May,  June,  and  July, 
the  season  when  they  are  felt  on  the  Malabar'  coast. 
This  monsoon  is  usually  extremely  violent,  being  ac- 
eompanied  with  dreadful  storms  of  thunder  and  light- 
ning, together  with  vast  torrents  of  rain,  and  violent 
south-west  winds.  During  its  continuance,  the  north- 
em  parts  of  the  island  are  very  little  affected,  and  are 
even  generally  dry.  In  the  months  of  October  and 
November,  when  the  opposite  monsoon  sets  in  on  the 
Coromandel  coast,  it  is  the  north  of  Ceylon  which  is 
afibcfted,  and  scarcely  any  impression  of  it  is  felt  In  the 
southern  paits. 

These  monsoons  pass  slightly  over  the  interior,  and 
seldom  occasion  any  considerable  inconvenience.  But 
this  part  of  the  island  is  not  altogether  freed  from  the 
dreadful  storms  which  so  terribly  ravage  tbe  tropical 
clissates.  During  its  own  periodical  season,  which 
happens  in  March  and  April,  the  rain  pours  down  in 
torrents,  and  the  thunder  and  lightning  are  terrible. 

From  the  situation  of  this  island,  so  near  the  equa- 
tor,  the  days  and  nights  are  nearly  of  equal  length } 
the  variation  during  the  two  seasons  not  exceeding  15 
nHootes.  The  seasons  are  more  regulated  by  tbe  mon- 
soons than  the  course  of  the  sun  ;  for  although  the 
island  lies  to  the  north  of  the  line,  the  coolest  season  is 
dnriiig  the  summer  solstice,  while  the  western  monsoon 
prevails.  Their  spring  commences  in  October }  and 
the  hottest  season  is  from  January  to  the  beginning  of 
April.  The  heat,  during  the  day,  is  nearly  the  same 
throughout  the  whole  year ;  the  rainy  season,  however, 
renders  the  nights  much  cooler,  from  the  dampness  of 
the  earth,  and  the  prevalence  of  winds  during  the 
monsoons.  The  climate,  upon  the  whole,  is  much 
more  temperate  than  on  the  continent  of  India.  This 
temperate  climate,  ho%vever,  is  chiefly  confined  to  the 
coast  where  the  sea-breezes  have  room  to  circulate.  In 
the  interior  of  tbe  country,  owing  to  the  thick  and 
close  woods,  and  the  hills  which  crowd  upon  each 
other,  the  heat  is  in  many  degrees  greater  than  on  the 
seaocoast,  and  the  climate  often  extremely  sultry  and 
unhealthy* 

The  principal  harbours  in  the  island  for  large  ships 
are  Triocomalee  and  Point  de  Galle  \  they  also  come 
to  anchor,  and  at  certain  seasons  of  the  year  moor  se- 
curely* in  the  roads  of  Colombo.  There  are  several 
other  inferior  ports  round  the  island,  which  afford  shel- 
ter to  the  smaller  coasting  vessels. 
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The  two  principal  rivers  are  the  Blalivagonga  and  Ctyiaiu 
the  Mnlivaddy.  The  former  takes  its  rise  among  the 
hills  to  the  sonth-east  of  Candy,  and  nearly  surrounds 
that  city.  After  a  variety  of  circuitous  windings 
among  the  mountains,  it  at  last  discharges  itself  into 
the  sea  at  Trincomalee.  This  river  is  so  deep  as  to  be 
ibrdable  only  towards  the  source }  but  the  rocks,  which 
everywhere  break  its  course,  prevent  it  from  being  na- 
vigated. The  Mnlivaddy  rises  from  the  foot  of  a 
very  high  mountain,  known  to  Europeans  by  the  name 
of  Adam's  Peak,  and  situated  about  sixty  miles  to  the 
north-east  of  Colnmbo.  This  river  fialls  into  the  sea 
by  several  branches :  the  largest  of  these  empties  itself 
about  three  miles  from  the  fort  of  Colombo,  after  hav- 
ing nearly  surrounded  a  large  tract  of  the  level  coun- 
try, of  which  it  forms  a  penusula. 

Besides  the  rivers  with  which  Ceylon  abounds,  there 
are  many  lakes  and  canals  communicating  with  them, 
particularly  in  the  neighbourhood  of  Colnmbo  and  Ni- 
g^mbo.  They  are  often  of  considerable  extent,  and 
of  great  utility  to  the  inhabitants  in  their  neighbour- 
hood, who  have  thus  an  opportunity  of  readilv  trans- 
porting their  several  articles  of  trade  j  and  it  is  by 
this  means  also  that  the  towns  on  the  coast  are  sup- 
plied with  tbe  greatest  abundance  of  fresh-water  fish. 
.  The  internal  communications  by  land  through  tbe 
island  have  scarcely  passed  the  first  stage  of  improve- 
ment* Along  the  sea-coasts  indeed  there  are  roads  and 
stations  for  travellers :  but  these  roads  are  in  many 
places  rugged  and  steep. 

The  soil  in  general  is  sandy,  with  a  small  mixture 
of  clay.  In  the  south-west  parts,  particularly  about 
Colombo,  there  is  a  great  deal  of  marshy  ground,  very 
rich  and  productive.  This  tract,  however,  is  chiefly 
occupied  with  cinnamon  plantations,  and  the  rest  of  the 
island,  in  its  present  state  of  cultivation,  does  not  pro- 
,  duce  a  soflicient  quantity  of  rice  for  the  consumption 
of  its  inhabitants* 

Ceylon  was  originally  divided  into  a  number  of  dis- 
tinct petty  kingdoms,  separated  by  the  several  rivers 
and  mountains  which  are  dispersed  over  the  fiice  of  the 
island,  and  subject  each  to  its  own  independent  sove- 
reign* In  process  of  time,  however,  the  whole  coon- 
try  was  reduced  under  the  dominion  of  the  king  of 
Candy,  and  divided  by  him  into  a  few  great  provinces, 
from  which  several  of  the  numerous  titles  he  still  re- 
tains were  derived.  These  pro.vinees  were  Candy, 
Coitu,  *Matura,  Dambadar,  and  Sittivacca,  which  in- 
cluded the  rich  districts  on  the  west  coast.  The  chief 
of  these  provinces  was  Candy,  situated  in  the  centre  of 
the  island,  and  honoured  with  the  royal  residence. 
The  king  holds,  his  court  there  to  this  day  }  and  though 
all  the  other  provinces  have  been  more  or  less  en- 
croached upon,  no  part  of  Candy  has  ever  been  reduced 
to  permanent  subjection  under  a  foreign  power.  The 
great  divisions  of  the  island  now  are  reduced  to  two  ^ 
the  one  comprehending  those  parts  under  the  dominion 
of  Europeans,  and  the  other  thooe  which  still  remain  to 
the  natives. 

Little  was  known  of  the  island  of  Ceylon  previous 
to  the  arrival  of  the  Portngoese  in  1505,  who  were  ad- 
mitted by  the  king  of  the  country  in  a  friendly  manner, 
and  received  from  him  an  annual  tribote  for  their  pro- 
tection against  external  invasion,  particularly  against 
the  attacks  of  the  Arabs,  who  had  long  harassed  anS 
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Ceyloo.  oppressed  the  Ceylonese*  The  inliabitaDts  at  tkat 
time,  as  at  preseDt,  consisted  of  two  disttoct  races,  the 
Bedahsy  who  lived  in  the  forests,  particularly  in  the 
northern  parts,  and  the  Cinglese,  who  inhabited  tbe 
sea  coast.  Columbo,  now  the  European  capital  at  Cey- 
lon, was  at  that  time  the  royal  residence.  Cinnamon 
was  even  then  the  chief  prodnct  and  staple  commodity 
of  the  country.  Two  hundred  and  fifty  thousand  pouncb 
weight  were  annually  delivered  by  the  king  to  the  Por-> 
tuguese  in  name  of  tribute.  The  inhabitants  suffered 
great  cruelties  and  oppression  under  the  Portuguese, 
and  were  glad  of  an.  opportunity  of  throwing  off  the 
yoke  and  putting  themselves  under  the  protection  of 
the  Dutch.  In  1632,  a  strong  armament  was  sent  out 
by  the  latter  to  act  in  concert  with  the  native  prince } 
and  after  a  bloody  struggle,  the  Portuguese  were  at 
last  expelled  from  the  island.  Columbo  surrendered  to 
the  Dutch  arms  in  1656,  and  this  terminated  the  do- 
minion of  the  Portuguese  in  the  island.  In  the  year 
1795,  the  island  was  reduced  by  a  body  of  Bntish 
troops.  Subsequently  to  that  period  the  native  princes 
in  the  interior  have  been  subdued. 

The  chief  towns  in  Ceylon  are  Trincomalee  and 
Columbo.  Trincomalee  lies  in  latitude  8^  30^.  It 
runs  in  a  north-east  direction  along  one  branch  of  the 
bay.  The  country  around  it  is  mountainous  and 
woody;  the  soil  uncultivated  and  rather  barren,  and 
the  whole  appearance  wild. 

Trincomalee,  from  its  situation  and  construction,  is 
naturally  strong.  It  occupies  more  ground  than  Co- 
lumbo, but  contains  a  much  smaller  number  of  houses, 
and  those  inferior  in  size  and  appearance  to  those  which 
are  to  be  met  with  In  several  towns  on  the  south-west 
coast.  The  circumference  of  Trincomalee,  within  the 
walls,  is  about  three  miles ;  within  this  space  is  also 
included  a  hill  or  rising  point,  immediately  over  the 
sea,  and  covered  with  brushwood. 

The  fort  is  strong,  and  commands  the  principal 
bays }  and,  in  particular,  the  entrance  into  the  grand 
harbour,  or  inner  bay,  which  affords  at  all  seasons,  and 
in  every  variety  of  weather,  a  secure  shelter  to  ships 
of  all  descriptions,  being  land-locked  on  all  sides,  and 
safficiently  deep  and  capacions  to  receive  any  number 
of  the  largest  vessels. 

This  harbour,  from  its  nature  and  situation,  is  that 
which  stamps  Ceylon  one  of  our  most  valuable  acquisi- 
tions in  the  East  Indies.  As  soon  as  the  violent  mon- 
soons commence,  every  vessel  which  is  caught  by  them 
in  any  other  part  of  the  bay  of  Bengal,  is  obliged  im- 
mediately to  put  to  sea  to  prevent  inevitable  destruc- 
tion. At  these  seasons  Trincomalee  and  Bombay 
alone,  of  all  the  ports  on  the  different  coasts  of  the 
peniuBula  of  India,  are  capable  of  affording  a  safe 
retreat.  The  incalculable  advantages  to  be  derived 
from  such  a  harbour,  are  increased  by  its  proximity 
and  easy  access  to  our  settlements  in  the  bay  of  Ben- 
gal. 

Columbo  is  the  capital  of  Ceylon  and  the  seat  of  go- 
vernment. Although  Trincomalee,  on  account  of  its 
situation  and  harbour,  be  of  more  consequence  to  this 
nation  to  retain,  yet  Columbo  in  every  other  respect  is 
^eatly  superior.  The  number  of  its  inhabitants  is 
much  greater  j  its  fort  and  black  town  are  much  lar- 
ger *f  the  country  where  it  is  situated  is  far  more  fertile, 
and  the  rich  district  depending  upon  it  much  mittf 


betng  not  less  than  20  leagoee  in  lengtli,  and  10  in    Ceyhm. 
breaath.     It  is  situated  in  the  west,  or  rather  towards  *  ■.  ^     ■ 
the  south-west  part  of  the  island,  in  about  7^  north  la- 
titude and  78^  east  longitude  from  London. 

The  plan  of  Columbo  is  regular.  It  is  nearly  di- 
vided into  four  equal  quu-ters  by  twe  principal  streets, 
which  cross  each  other,  and  extend  the  whole  length 
of  the  town.  To  these,  smaller  ones  run  parallel, 
with  connecting  lanes  between  them.  At  tbe  foot  of 
the  ramparts  on  the  inside  is  a  broad  street  or  way, 
which  goes  round  the  whole  fort,  and  commonicatea 
with  the  bastions  and  soidiers  barracks  }  and  also  af- 
fords, at  the  different  angles,  open  spaces  finr  their  pri- 
vate parading. 

Besides  the  European  inhabitants  of  Ceylon,  the  na- 
tives are  quite  distinct  from  each  other  in  manners  and 
civilization.  Tbe  Cinglese,  who  inhabit  the  low  lands 
and  parts  contiguous  to  the  coasts,  live  entirely  under 
the  dominion  of  whatever  European  nation  has  been 
able  to  acquire  possession  of  that  part  of  the  island* 
llie  nature  of  the  country  they  inhabit  indeed  leaves 
them  hardly  any  alternative  but  unconditional  tubaus- 
sion,  unless  they  could  either  meet  the  Europeans  in 
open  battle,  or  consent  to  quit  their  plentiful  fields  for 
the  barren  mountains  of  the  interior* 

They  are  a  quiet,  inoffensive  people  j  exceedingiy 
grave,  temperate,  and  frugal.  Their  bodies  partake 
of  tbe  indolence  of  their  minds,  and  it  is  with  lehM- 
tance  they  are  roused  to  any  active  exertion.  WhaUi 
however,  they  are  obliged  to  apply  themselves  to  anj 
work,  such  as  agriculture,  they  are  capable  of  nadez^ 
going  a  great  deal  of  labour. 

Tbe  milder  virtues  form  the  most  prominent  features 
of  the  Cinglese  character.  They  are  gentle,  chari- 
table, and  friendly,  and  have  scarcely  any  of  the  false. 
treacherous,  and  designing  arts  which  are  often  fovM 
among  the  Candians.  With  much  less  smoothness  and 
courteonsness  of  face  and  manner  than  the  latter,  they 
have  much  sineerer  hearts.  On  exanmiing  the.  coon- 
ten  ances  and  carriage  of  these  two  classes  of  Ceylonese, 
it  is  easy  to  perceive  the  difference  arising  from  the  re- 
spective circumstances  in  which  they  are  ^aced.  Tli^ 
countenance  of  the  Candian  is  erect,  his  look  haughty, 
his  mein  lofty,  and  his  whole  carriage  marked  by  tbe  . 
pride  of  independence. 

The  looks  of  the  Cinglese  even  denote  a  degree  of 
effeminacy  and  cowardice,  which  excites  the  contempt 
of  the  Candians ;  although  the  latter,  with  all  their 
boasted  spirit,  can  never  venture  to  attack  an  Enro- 
pean  but  by  the  same  method  as  the  Cinglese,  and  are 
equally  cautious  in  watting  the  convenient  moment  of 
assaulting  him  from  the  bushes,  in  which  they  have 
concealed  themselves. 

The  most  singular  part  of  the  inhabitants  of  Ceylon 
are  the  Bedahs  or  Vaddahs.  The  origin  of  the 
Bedahs  or  Vaddshs,  who  inhabit  the  deepest  re* 
cesses  of  the  Ceylonese  forests,  has  never  been  traced, 
as  no  other  race  can  be  found  in  the  eastern  world 
which  corresponds  with  them*  Conjecture  has.  Indeed^ 
been  bus^  on  the  occasion,  as  it  usually  is  where  real 
information  is  wanting.  The  Bedahs  are  generally 
supposed  to  have  been  the  aboriginal  inhabitants  of  the 
island,  who,  upon  being  overwhelmed  by  their  Cin- 
glese invaders,  preferred  the  independence  of  savaget 
to  a  tame  submission.     A  cnrrent  traditioo,  how^ 

ever. 
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Cerlvn*  ^▼•i'*  ssBigns  them  a  diSeront  origin.  It  is  related  tkat 
'  thej  wore  east  away  on  the  island^  and  chose  to  settle 
there  $  bat  refusing,  opon  a  certain  occasion,  to  assist 
the  king  in  his  wars  against  some  foreign  enemies,  they 
were  driven  oat  from  the  society  of  the  nattves,  and 
forced  to  take  up  their  abode  in  the  most  anfrequented 
forests.  Some  imagine  that  the  Bedahs  are  merely  a 
part  of  the  native  Candians,  who  chose  to  retain  their 
ancient  savage  freedom,  when  their  brethren  of  the 
plains  and  valleys  snbmitted  to  the  cultivation  of  the 
earth,  and  the  restraints  of  society.  This  opinion  rests 
entirely  on  those  Bedahs,  who  are  most  known,  speak- 
iDg  a  broken  dialect  of  the  Ciofflese.  It  is,  however, 
.  by  no  means  ascertained  that  tks  is  the  nniversal  lan- 
guage of  the  Bedahs }  nor  is  any  acconnt  of  their  origin 
supported  by  the  slightest  shadow  of  proof. 

Among  the  animals  of  Ceylon,  and  at  the  bead  of 
the  class  of  qnadnipeds,  is  the  elephant,  which  is  con- 
sidered as  superior  to  those  found  in  any  ether  part  of 
the  world.  The  oxen  are  of  very  small  size,  scarcely 
exceeding  that  of  calves  of  a  year  .old.  They  are  oif 
that  species  which  have  the  hump  on  the  should») 
but  are  inferior  in  quality,  as  well  as  in  size,  to  any 
found  on  the  Indian  continent.  The  beef  is  sometimes 
of  a  good  quality,  and  forms  the  chief  food  of  the  Eu- 
ropean soldiers.  Buffaloes  are  found  in  great  numbers 
in  the  island,  .both  in  a  wild  and  tame  state.  They 
are  wild  and  untractaUe  ^  and  even  when  tamed  and 
trained  to  the  draught,  for  which,  being  stronger  and 
larger  than  the  oxen,  they  are  well  adapted,  they  re- 
tain a  good  deal  of  their  original  manners.  A  variety 
of  deer  and  elks  are  found  in  Ceylon ',  especially  the 
gazelle,  a  very  small  species,  about  the  size  of  our  hare, 
which  is  caught  by  the  natives  and  brought  to  market 
in  cages,  where  they  are  sold  for  about  is.  a  piece. 
Hares,  similar  to  the  European,  abound  in  every  part 
of  the  island  j  a  small  species  of  tyger,  the  tyger  cat, 
the  leopard,  Uie  jackal,  porcupines,  racoons,  squirrels, 
and  sometimes,  bat  rarely,  the  hyena,  and  the  bear,  are 
found  in  Ceylon.  Birds,  insects,  serpents,  and  other 
reptiles,  such  as  are  usually  to  be  met  with  in  the  larger 

gands  of  the  Indian  ocean,  or  on  the  neighbouring  con- 
lent,  are  common  oo  this  island. 

Ceylon  abounds  in  all  the  vegetables  and  fruits  which 
are  found  within  the  tropical  regions.  But  among  the 
vegetable  productions  of  Ceylon,  the  roost  valuable, 
and  what  may  be  reckoned  the  staple  commodity  of  the 
island,  is  the  cinnamon. 

The  principal  woods,  or  gardens,  as  they  are  called, 
where  the  cinnamon  is  procured,  lie  in  the  neighbour- 
hood of  Colombo.  The  grand  garden  near  the  town 
is  so  extensive  as  to  occupy  a  tract  of  country  from  lo 
to  15  miles  in  length,  and  stretching  along  from  the 
north-east  to  the  south  of  the  district.  Nature  has  here 
coneentrated  both  the  beauty  and  the  riches  of  the 
island.  Nothing  can  be  more  delightful  to  the  eye 
than  the  prospect  which  stretches  around  Colombo. 
The  low  cinnamon  trees  which  cover  the  plain  allow 
the  view  to  reach  the  groves  of  evergreens,  inter- 
spersed with  tall  clumps,  and  bounded  everywhere  with 
extensive  ranges  of  cocoa-nut  #nd  other  large  trees. 
The  whole  is  diversified  with  small  lakes  and  green 
marshes,  skirted  all  around  with  rice  and  pasture  fields* 
In  one  part  the  intertwining  cinnamon  trees  appear 
completely  to  clothe  the  face  of  the  plain  $  in  another,. 
tlM  opening  made  by  the  intersecting  footpaths  just 


serve  to  shew  that  the  thick  underwood-  has  been  pene-    ceylon. 
tinted.  ' 

The  soil  best  adapted  for  the  growth  of  the  cinna- 
mon is  a  loose  white  sand.  Such  is  the  soil  of  the  cin- 
namon gardens  around  Colombo,  as  well  as  in  many 
parts  around  Nigumbo  and  Caltura,  where  this  spice  is 
fonnd  of  the  same  superior  quality.  Of  late  years  little 
is  procured  from  the  interior;  and  what  is  brought 
thence  is  coarser  and  thicker  in  the  appearance,  and 
4kf  a  hot  pungent  taste. 

As  this  spice  constitutes  the  wealth  of  Ceylon,  great 
pains  are  taken  to  ascertain  its  quality,  and  to  propa- 
gate the  choicest  kinds.  The  prime  sort,  and  that 
which  grows  in  the  gardens  around  Colombo,  is  pro- 
cnrnd  horn  the  laurus  ctmtamomum.  This  is  a  tree  of 
a  small  size,  from  four  to  ten  feet  in  height:  the  trunk 
is  slender,  and  like  several  of  our  shrubs,  a  number  of 
bntnches  and  twigs  shoot  out  from  it  en  every  side. 
The  wood  is  soft,  light,  and  porous,  in  appearance 
much  resembling  that  of  our  osier ;  and  when  barked 
it  is  chiefly  fit  for  fuel,  to  which  use  it  is  commonly 
converted.  It  is,  however,  sometimes  sawed  into  planks, 
and  manofrotured  into  caddies  and  other  pieces  of  fur- 
niture J  but  its  scent  does  not  secure  it  from  the  attacks 
of  the  worms. 

The  cinbanott  tree  produces  a  species  of  fruit  re- 
sembling an  acorn,  bat  not  so  lai^,  which  ripens 
about  the  latter  end  of  autumn,  and  is  gathered  by  the 
natives  for  tiie  purpose  of  extracting  the  oil.  The 
process  they  employ  is  to  braise  the  finiiit,  boil  it,  and 
skim  off  the  oil :  this  they  nse  for  their  hair  and  body 
on  great  occasions,  and  also  for  burning  in  their  lamps. 
When  mixed  with  cocoa-nut  oil,  it  gives  extremely 
good  light.  The  kings  of  Candy  use  it  for  this  pur- 
pose, and  formerly  commanded  their  subjects  to.  bring 
them  a  certain  quantity  as  a  yearly  tribute.  When 
any  ambassadors  are  sent  to  these  princes,  they  always 
burn  this  oil  during  the  time  of  andience. 

The  pearl-fishery  in  the  bay  of  Condatchy,  daring 
the  season,  exhibits  one  of  the  most  interesting  -scenee 
in  Ceylon.  The  banks,  where  it  is  carried  on,  ex- 
tend several  miles- alongi  the  coast  from  Maoaar  south- 
ward, off  Arippo,  Condatehy,  end  Pomparipo.  The 
principal  bank  is  opposite  to  Condatchy,  and  lies  ont 
at  sea  about  20  miles..  The  first  step,  previous  to  the 
commencement  of  the  fishery, .  is  to  have  the  di&rent 
03rster  banks  surveyed,  the  state  of  the  oysters  ascer- 
tained, and  a  report  made  on  die  subject  to  govern- 
ment. If  it  has  been  found  that  the  quantity  is  suffi- 
cient, and  that  they  are  arrived  at  a  proper  degree  of 
maturity,  the  particular  banks  to  be  fished  that  year 
are  put  up  for  sale  to  the  highest  bidder,  and  are  nsoal- 
ly  purchased  by  a  black  merchant.  Government  some- 
times judges  it  more  advantageous  to  fish  the  banks  on 
its  own  account,  and  to  dispose  of  the  pearls  afterwards 
to  the  merchants.  When  this  plan  is  adopted,  boats 
are  hired  for  the  season  on  account  of  government,  from 
different  quarters  j  the  price  varies  considerably,  ao- 
oording  to  circumstances  ^  but  is  usually  from  500  to 
800  pagodas  for  each  boat. 

As  neither  the  season,  nor  the  convenience  of  the 
persons  attending,  would  pennit  the  whole  of  the  banks 
to  be  fished  in  one  year,  tbey  are  divided  into  three  or 
four  diferent  portions,  which  are  fished  one  portion 
annoally  in  succession*  The  diffinent  portions  are 
completely*  distinct,  and  are  set  up  separately  to  sale, 
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C^km.  eaolt  m  the  ywr  in  which  it  is  to  be  fibbed.  By  tbit 
means  a  safficient  interral  is  giTea  to  the  oysters  to  at- 
tain their  proper  growth ;  and  as  the  portion  first  used 
has  g«;nerally  recovered  its  matority»  by  the  time  the 
kut  portioa  baa  been  fished^  the  fishery  becomes  almost 
legularly  annualy  and  may  thus  be  considered  as  yield* 
ing  a  yearly  ravenno*  The  oysters  are  supposed  to  at- 
tain their  cans^eCest  state  of  maturity  in  seven  years  ; 
for,  if  left  too  long,  it  is  said  that  the  pearl  becomes  so 
large  and  ioconyenient  to  the  fish,  that  it  throws  it  oat 
«f  the  shell. 

The  fishing  season  commences  in  February,  and  ends 
abont  the  beginoing  of  April*  Hie  period  allowed  to 
the  merchant  to  fish  the  banks  is  six  weeks,  or  two 
months  at  the  utmost  ^  but  there  are  several  intermp- 
tions,  which  prevent  the  fishing  days  from  exceeding 
more  than  about  thirty*  If  it  happens  to  be  a  very  bad 
season,  and  many  stormy  days  intervene  during  the 
period  allotted,  the  purchaser  of  the  finhory  is  often  al« 
lowed  a  few  days  more  as  m  favour^ 
*  During  the  season,  all  the  boats  regularly  sail  and 
return  together*  A  signal  gun  is  fired  at  Arippo^ 
about  ten  o'clock  at  niglit,  when  the  whole  fleet  seta 
sail  with  the  land  breeze.  They  reach  the  banks  be* 
fore  daybreak  j  and  at  sunrise  commence  fishing.  In 
tbis  they  continue  busily  occupied  till  the  sea  breeze, 
which  rises  about  noon,  warns  them  to  return  to  the 
bay.  As  soon  as  they  appear  within  sight,  another 
gun  is  fired,  and  the  eoloura  hoisted,  to  inform  the 
anxious  ownera  of  their  return.  When  the  boats  coma 
to  land,  their  cargoes  are  immediately  taken  out,  as  it 
is  necessary  to  have  them  completely  unloaded  before 
night*  Whatever  may  have  been  fhe  success  of  their 
bdlBts,  the  owners  seldom  wear  the  looks  of  disappoint- 
ment ;  fory  although  they  may  have  been  unsuccessful 
one  day,  they  look  with  the  most  complete  assurance 
of  better  fortune  to  the  next }  as  the  Brahmins  and 
conjurors,  whom  they  iaplioitly  trust  in  defiance  of 
all  experience,  understand  too  well  the  liberality  of  a 
B»B  in  hopes  of  good  fiirtune,  not  to  proniso  them  all 
tb^  can  denre. 

Each  of  the  boats  carries  20  men,  with  a  tindal  or 
aUcf  boatman,  who  acts  as  pilot.  Tea  of  the  men 
low  and  assist  the  dlveca  in  re^asoending.  The  other 
ten  are  divers  j  tbey  go  down  into  the  sea  by  five  at  a 
tiase  i  when  the  first  five  come  up  the  other  five  go 
down,  and  by  this  asetbod  of  altematdy  diving,  they 
give  each  other  time  lo  recruit  themselves  for  a  firesh 
phmgo* 

In  Older  to  aecoletate  the  descent  of  the  divers,  large 
stones  are  employed }  five  of  these  are  brought  in  each 
boat,  for  the  purpose }  they  are  of  a  reddish  granite, 
common  in  this  oonotry,  and  of  a  pyramidal  shape, 
looad  at  top  and  bottom,  with  a  hole  perforated  threugh 
the  smaller  end  sufficient  to  admit  a  rope.  Some  of 
the  dixers  use  a  stoae  shaped  like  a  haitooou,  whioh 
Ihey  fasten  tunnd  the  belly  wkca  they  mean  to  descend^ 
and  tluis  keep  tbeir  UMime* 

The  people  are  aocosloaMd  to  dive  firom  their  v^ 
infiincy,  and  fearlessly  descend  to  tho  bottom  in  from 
four  to  ten  fcet  fisthofls  water,  in  seareb  af  the  oy* 
sters.  The  diver^  when  he  is  about  to  pluuge,  seizes 
tlia  jrope  to  which  one  of  the  stoneawe  hav«  described 
is  atUchod^  with  tko  toea  of  his  aight  foot,  whslo  ha 
takes  hold  of  a.ho^^of  net-work,  witb  those  of  hai  left ; 


toes  in  woiking  or  holding  as  well  as  their  fingers,  and  Ceylon, 
such  is  the  power  of  habit  that  they  can  pick  up  even ' 
the  smallest  thing  from  the  ground  with  their  toes  as 
nimbly  as  an  European  could  do  with  his  fingers.  The 
diver  thus  prepared,  seizes  another  rope  with  his  right 
hand,  and  holding  his  nostrils  shot  with  the  left,  plunges 
into  the  water,  and  by  the  assistance  of  the  stone 
speedily  reaches  the  bottom.  He  then  hangs  the  net 
round  bis  neck,  and  with  much  dexterity,  and  all  pos- 
sible dispatch,  collects  as  many  oysters  as  he  can  while 
he  is  able  to  remain  ui^der  water,  which  is  usually  about 
two  minutes.  He  then  resumes  hb  fonner  position, 
makes  a  signal  to  those  above  by  pulling  the  rope  in 
his  right  hand,  and  is  immediately  by  thjs  means  drewn 
up  and  brought  into  the  boat,  leaving  the  stone  to  bo 
pulled  up  afterwards  by  the  rope  attached  to  it. 

The  exertion  undergone  during  this  process  is  so  vio- 
lent, that  upon  being  brought  into  the  boat,  the  diven 
discharge  water  from  tbeir  mouth, 'ears,  and  nostrils^ 
and  frequently  even  blood.  But  tbis  does  not  hinder 
them  from  going  down  again  in  their  turn.  They  will 
often  make  firom  40  to  50  plunges  in  one  day  ;  and  at 
each  plunge  bring  up  about  xoo  oysters.  Some  rub 
their  bodies  over  with  oil,  and  stuiF  their  can  and  noses 
to  prevent  tbe  water  from  entering ;  while  others  use 
no  precautions  whatever.  Although  the  usual  time  of 
remaining  under  water  does  not  much  exceeu  two 
minutes,  yet  there  are  instances  known  of  diven  who 
could  remain  four  and  even  five  minutes.  Tbe  longest 
instance  ever  known  was  that  of  a  diver  who  came  from 
Aojango  in  1797^  end  who  absolutely  remained  under 
water  full  six  minutes. 

Tbe  boat-owners  and  merchants  are  very  apt  to  lose 
many  of  the  best  pearls  while  the  boats  are  oa  their  re- 
tarn  to  tbe  bay  from  the  banks,  as  the  oyslen  when 
alive  and  left  for  some  time  undisturbed  frequently 
open  their  shells  of  their  own  accord}  a  pearl  may 
then  be  easily  discovered,  and  the  oyster  prevented  by 
means  of  a  bit  of  grass  or  soft  wood  from  again  closing 
its  shell,  till  an  opportunity  offers  of  picking  out  tho 
pearl.  Those  fellows  who  hro  employed  to  seareh 
among  the  fish  also  commit  many  depredations,  and 
even  swallow  the  pearls  to  conceal  them  ;  when  Mb  ia 
suspected,  the  plan  fiillowed  by  the  merchants  is  to 
lock  the  fellows  up,  and  give  them  strong  emetics  and 
purgatives,  which  have  frequently  the  effect  of  discover- 
ing the  stolen  goods. 

As  soon  as  the  oysters  >are  taken  out  of  tbe  boats,, 
they  are  carried  by  the  different  people  to  whom  they 
belong,  and  placed  in  holes  or  pits  dug  in  the 'ground 
to  tbe  depth  of  about  two  feet,  or  in  small  square  placea 
cleared  and  fenced  round  for  the  purpose  ^  each  person 
having  bis  own  sepante  division.  Mats  are  spread  be- 
low them  to  prevent  the  oysters  from  touching  the  earth  y 
and  here  they  are  left  to  die  and  rot.  As  soon  as  they 
have  pMsed  through  a  state  of  pntrefitoliou,  and  have 
heeome  dry,  they  are  easily  opened  without  any  danger* 
of  injuring  the  pearls,  which  might  be  the  case  if  they 
were  opened  fresh,  as  at  that  time  to  do  so  requires* 
great  loree.  On  the  shell  being  opened,  tbe  oyster  ia 
mioufeely  examined  fi>r'the  pearis :  it  ia  usual  even  to. 
boil  tbe  oyster,  as  the  pearU  tbongb  commonly*  faond^n 
the  shell,  is  not  un&t^neatly  contained  in  the  body  oi 
the  fish  itself. 

Tbe  pearEi  Iband  at  this  fishery  aro  of  n  whiter  co^ 
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hitn  ooMt,  but  in  other  respects  are  not  aoeounted  so 
pore  or  of  such  an  exceiknt  qitaiitj )  for  though  the 
while  pearls  are  most  esteemed  in  Europe,  the  natives 
prefer  those  of  a  yellowish  or  golden  cast.  Off  Tutu- 
ooreeoy  which  lies  on  the  Coromandel  coast,  nearly 
opposite  to  Condatcby,  there  is  another^  fishery  }  but 
the  pearls  found  there  are  much  inferior  to  the  two 
•pecies  now  mentioned,  being  tainted  with  a  blue  or 
grayish  tinge. 

^  In  preparing  the  pearls,  particularly  in  drilling  and 
■trioging  them,  the  black  people  are  wonderfully  ex- 
pert. The  instrument  they  employ  in  drilling  is  a  ma* 
chine  made  of  wood,  and  of  a  shape  resembling  an  ob- 
tuse inverted  cone,  about  six  iuches  in  length,  and  four 
in  breadth,  which  is  supported  upon  three  feet,  each  is 
inches  long.  In  the  upper  flat  snr&ce  of  this  machine, 
holes  or  pits  are  formed  to  receive  the  larger  pearls, 
the  smaller  ones  being  beaten  in  with  a  little  wooden 
hammer.  The  drilling  instruments  are  spindles  of  va» 
rioos  sizes  according  to  that  of  the  pearls  ^  they  are 
turned  round  in  a  wooden  head  by  means  of  a  bow« 
handle  to  which  they  are  attached.  The  pearls  being 
placed  in  the  pits  which  we  have  already  mentioned, 
and  the  point  of  the  spindle  adjusted  to  them,  the  work- 
nan  presses  on  the  wooden  head  of  the  machine  with 
his  left  haad,  while  his  right  is  employed  in  turning 
round  the  bow-handle.  During  the  process  of  dril- 
ling, he  occasionally  moistens  the  pearl  by  dipping  the 
little  finger  of  his  right  hand  in  a  cocoa-nut  filled  with 
water,  which  is  placed  by  him  for  that  purpose ;  this 
he  does  with  a  dexterity  and  quickness  which  scarcely 
impedes  the  operation,  and  can  only  be  acquired  by 
ttach  practice. 

They  have  also  a  variety  of  other  instruments,  both 
for  cutting  and  drilling  the  pearls.  To  clean,  round, 
and  polish  them  to  that  state  in  which  we  see  them,  a 
powder  made  of  the  pearls  themselves  Is  employed, 
xhese  different  operations  in  preparing  the  pearls  oc* 
ca^  a  great  nnmber  of  the  black  men  in  various  parti 
ef  the  island.  In  the  black  town  of  Col  umbo,  in  par- 
ticular, many  of  them  may  every  day  be  Ken  at  tbia 
work. 

Pntallom  is  remarkable  for  its  salt-pans.  This  place, 
before  the  anrival  of  Europeans  oo  the  island,  supplied 
the  natives  with  salt  ^  and  on  account  of  its  convenient 
aitoation,  was  pitched  upon  by  the  Dutch  for  mano- 
factoring  the  salt  with  which  they  supplied  the  king*  of 
Candy^s  dominions,  according  to  the  articles  of  their 
treaty  with  him.  The  salt-pans  are  formed  by  an  arm 
of  the  sea  which  overflows  part  of  the  country  between 
Pntallom  and  Calpenteen.  A  very  large  quantity  of 
sail  was  manufaotnred  here  by  the  Dutch  \  they  look- 
ed upon  it  as  of  the  highest  importance  to  their  in-> 
terests  in  the  island,  and  the  most  formidable  weapon 
which  it  was  in  their  power  to  employ  against  the  na* 
tive  king,  as  it  waa  impossible  for  him  to  procure  any 
but  through  their'  means.  The  Dutch  enacted  severe 
laws  tO' prevent  individuals  from  mannfiusturing  or  trad* 
ittg  in  this  article,  the  government  taking  upon  itself 
the  management  of  the  works  and  the  cajv  of  supply* 
jRg  both  its  own  subjects  and  the  Candians.  In  order 
to  keep  a  constant  check  on  the  latter,  the  Dutch  were 
careAil  not  to  allow  them  too  great  s  quantity  at  once ) 
and  whatever  remained  at  Putallom  after  supplying  the 
demands  of  .each  year  they  destroyed|  that  is  might  not 


be  seized  upon  by  surprise.    But  this  mannfactwre  has    Ceylow 
been  of  late  greatly  neglected.     See  CetxjON,  Sop<*         I 
PLEMEKT.  ChaeroncE. 

CHACE.    See  Chase.  ^'^ 

CHACO,  a  large  country  of  Sooth  America,  situa- 
ted between  19^  and  37^  6k  Lat.  It  belongs  to  the 
Spaniards,  by  whom  it  was  conquered  in  1536.  -  It  ia 
not  naturally  fruitful  ^  but  abennds  in  goM  mines,  which 
are  so  much  the  more  valuable  thai  they  are  easily 
worKed.  The  works  are  carried  on  by  about  8000 
blacks,  who  deliver  every  day  to  their  masters  a  cer- 
tain quantity  of  gold^  and  what  they  can  eollect 
above  this  belongs  to  themselves;  as  well  as  what 
they  find  on  those  days  that  are  conseorated  to  religion 
and  rest,  upon  condition  that  during  the  festival  th^ 
maintain  themselves.  This  enables  many  of  them  to 
purchase  their  liberty ;  after  which  they  intennarry 
with  the  Spaniards. 

CHADCHOD,  in  Jewish  antiquity.  Ezekiel  men* 
tions  chadchod  among  the  several  merchandises  which 
were  bronght  to  Tyre.  Tlie  old  interpreters,  not' 
very  well  knowing  the  meaning  of  this  term,  conti» 
nued  it  in  their  translation.  St  Jerome  acknowledgea 
that  he  could  not  discover  the  interpretation  of  it/ 
The  Chaldee  interprets  it  pearls  ^  others  think  that  the* 
onyx,  ruby,  carboncle,  crystal,  or  diamond,  is  meant > 
by  it. 

CH  JERONE A,io  Ancient  Geograpky,  the  last  town, 
or  rather  the  last  village^  of  Bceotia,  towards  Phods; 
the  birth>p1ace  of  Plutarch  $  famoos  for  the  fatal  defeat 
of  the  confederate  Greeks  by  Philip  of  Maoedon.     Th is- 
place  was  considered  by  Philip  as  well  adapted  to  the 
operations  of  the  Macedonian  phalanx  \  and  the  ground 
for  his  encampment,  and  afterwards  the  field  of  battle, 
were  chosen  with  equal  sagacity  j  havtog  in  view  on 
one  side  a  temple  of  Hercules,  whom  the  Macedonians 
regarded  as  the  author  of  their  royal  house,  and  the 
high  protector  of  their  fortune  ^  and  on  the  other  the 
banks  of  the  Thermodoon,  a  small  river  flowing  into 
the  Cephissos,  announced  by  the  oracles  of  Greece  as- 
the  destined  scene  of  desolation  and  woe  to  their  nnhap-> 
py  country.    The  generals  of  the  confederate  Greeks 
had  been  much  less  careful  to  avail  thema^veo  of  the 
powerful  sanctions  of  superstition.     Unrestrained  by* 
inanspicioDS  sacrifices,  the  Athenians  had  left  the  city 
at  the  exhortation  of  Demosthenes,  to  wait  no  other 
omen  but  the  cause  of  their  country.    Aegardless  of 
oracles,  they  afterwards  advanced  to  the  ill-fated  Ther- 
modoon, accompanied  by  the  Thebans,  and  the  scanty 
reinforcements  raised  fay  the  islands  and  states  of  Pelo-- 
ponnesns  which  had  joined  their  alliance.     Their  army 
amounted  to  30,000  men,  animated   by  the  noblest 
caose  for  which  men  can  fight,  but  c<Hnmanded  by  tlie 
Athenians  Lysicles  and  Cbarerj  the  first  but  little,  and ' 
the  second  unfavonrably  known  ^  and  by  Theagenes- 
the  Theban,  a  person  strongly  suspected  of  treachery  ; 
all  three  creatures  of 'cahal  and  tools  of  faction,  slaves 
of  interest  or  voluptuousness,  whose  characters  (espe-  • 
cially  as  they  had  been^  appointed  to  command  the  only 
states  wboae  shame,  rather  thaa  virtue,  yet  opposed  the 
public  enemy)  are  alone  sofficiratto  prove  that  Greece 
waa  ripe  far  mio. 

When  the  day*  appTOaohed-  for  abolishing  the  totter- 
ing independence  of  those  torbolent  republics,  which 
their  own  internal  vites,  nod  the  anon  and  intrigues  of. 
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ClwraaeA.  PUIip,  bftd  been'gradnfttlj  underminisg  for  22  yean, 
both  armies  formed  in  battle  array  before  the  rising  of 
the  8iin.  The  right  wing  of  the  Macedonians  was 
headed  by  Philip,  who  judged  it  proper  to  oppose  in 
person  the  dangerous  fury  of  the  Athenians.  His  sen 
Alexander,  onfy  19  years  of  age,  btit  surrounded  by 
experienced  officers,  commanded  the  left  wing,  which 
faced  the  Sacred  Band  of  the  Thebans.  The  auxi^ 
liaries  of  ^either  army  were  posted  in  the  centre.  In 
the  beginning  of  the  action,  the  Athenians  charged 
with  impetuosity,  and  repelled  the  opposing  dtyisions 
of  the  enemy  }  but  the  youthful  ardour  of  Alexander 
•  obliged  the  Thebans  to  retire,  the  Sacred  Band  being 
«ut  down  to  a  man.  The  young  prince  completed  their 
disorder,  by  pursuing  the  scattered  multitude  with  his 
Thessalian  cavalry.   ' 

Meantime  the  Athenian  generals,  too  much  elated 
with  their  first  advantage,  lost  the  opportunity  to  im« 
prove  it  *,  for  having  repelled  the  centre  and  right  wing 
of  the  Macedonians,  except  the  phalanx,  which  was 
composed  of  chosen  men,  and  immediately  commanded 
by  the  king,  they,  instead  of  attempting  to  break  this 
formidable  body  by  attacking  it  in  flank,  pressed  for- 
ward against  the  fugitives,  the  insolent  Lysicles  ex- 
claiming in  vain  triumph,  "  Porsnei  my  brave  coontry- 
men  !  let  us  drive  the  cowards  to  Macedon.'^  I^hilip 
observed  this  rash  folly  with  contempt  ^  and  saying  to 
those  round  him,  *'  Our  enemies  know  not  how  to  con- 
quer,'^ commanded  his  phalanx,  by  a  rapid  evolution, 
to  gain  an  adjacent  eminence,  from  which  they  ponred 
down,  firm  and  collected,  on  the  advancing  Athenians, 
whose  confidence  of  success  had  rendered  them  totally 
insensible  to  danger.  But  the  iireststible  shock  of  the 
Macedonian  spear  converted  their  fury  into  despair. 
Above  a  thousand  fell,  two  thousand  were  taken  pri- 
soners }  the  rest  escaped  by  a  precipitate  and  shameful 
flighL  Of  the  Thebans  more  were  killed  than  taken. 
Few  of  the  confederates  perished,  as  they  had  little 
share  in  the  action,  and  as  Philip,  perceiving  his  vic- 
tory to  be  complete,  gave  orders  to  spare  the  vanquish- 
ed, with  a  clemency  nnnsual  in  that  age,  and  not  less 
honourable  to  his  understanding  than  his  heart  j  since 
Ihs  humanity  thus  subdued  the  roinds^  and  gained  the 
afiections  of  his  conquered  enemies. 

According  to  the  Grecian  custom,  the  battle  was 
followed  by  an  entertainment ;  at  which  the  king,  pre- 
siding in  penon,  received  the  congratulations  of  his 
friends,  and  the  humble  supplications  of  the  Athenian 
deputies,  who  craved  the  bodies  of  their  slain.  Their 
request,  which  served  as  an  acknowledgment  of  their 
defeat,  was  readily  granted  $  but  before  they  availed 
themselves  of  the  permission  to  carry  off  their  dead, 
Philip,  who'  with  his  natural-  intemperance  had  pro- 
tracted the  entertainment  till  morning,  issued  forth 
with  his  licentious  companions  to  visit  the  field  of 
battle ;  their  heads  crowned  with  festive  garlands,  their 
minds  intoxicated  with  the  insolence  of  wine  and  vic- 
tory ;  yet  the  sight  of  the  slaughtered  Thebans,  which 
first  presented  itself  to  their  eyes,  and  particularly  the 
sacred  band  of  friends  and  lovers,  who  lay -covered  with 
honourable  wounds  on  the  spot  where  they  had  been 
drawn  up  to  fight,  brought  back  these  insolent  specta- 
tors to  the  sentiments  of  reason  and  humanity.  PhiKp 
beheld  the  awful  scene  with  a  mixture  of  admiration 
and  pity }  and,  after  an  aflboting  silence,  denounced  a 


solemn  curse  against  those  who  basely  snspeetod  the  Chcroata 
friendship  of  su«h  brave  men  to  be  tainted  with  crimi- 
nal and  infamous  passions. 

But  this  serious  temper  of  mind  did  not  last  long} 
for  having  proceeded  to  that  quarter  of  the  field  where 
the  Athenians  had  fought  and  fallen,  the  king  aban- 
doned himself  to  all  the  levity  and  littleness  of  the  most 
petulant  joy.  Instead  of  being  impressed  with  a  deep 
sense  of  bis  recent  danger,  and  with  dutiful  gratitude 
to  Heaven  for  the  happiness  of  his  escape,  and  the 
importance  of  his  victory, .  Philip  only  compared  the 
boastful  pretensions  with  the  mean  performances  of 
his  Athenian,enemies  \  and,  struck  by  this  contrast,  re- 
hearsed, with  the  insolent  mockery  of  a  buffoon,  the 
pompous  declaration  of  war  lately  drawn  up  fay  the  ai- 
dent  patriotism  and  too  sanguine  hopes  of  Demos* 
thenes.  It  was  on  this  occasion  that  the  orator  De* 
mades  at  once  rebuked  the  folly,  and  flattered  the  am* 
bition  of  Philip,  by  asking  him.  Why  he  assumed  the 
character  of  Thersites  when  fortune  assigned  him  the 
part  of  Agamemnon  ? 

Whatever  might  be  the  effect  of  this  sharp  reprimand, 
it  is  certain  that  the  king  of  Macedon  indulged  not,  on 
any  future  occasion,  a  vain  triumph  over  the  vanquish* 
ed.  When  advised  by  his  generals  to  advance  into  At- 
tica, and  to  render  himself  master  of  Athens,  he  only 
replied,  "  Have  I  done  so  much  for  glory,  and  shall  I 
destroy  the  theatre  of  that  glory  ?^^  His  subsequent 
conduct  corresponded  with  the  moderation  of  this 
sentiment.  He  restored  without  ransom  the  Athe- 
nian prisoners  ^  who,  at  departing,  having  demanded 
their  baggage,  were  also  gratified  in  this  particular; 
the  king  pleasantly  observing,  that  the  Athenians 
seemed  to  think  he  had  not  conquered  them  in  earnest. 
Soon  afterwards  he  dispatched  bis  son  Alexander,  and 
Antipater,  the  most  trusty  of  his  ministers,  to  offer 
them  peace  on  such  favourable  terms  as  they  had  little 
reason  to  expect.  They  were  required  to  send  depu- 
ties to  the  isthmus  of  Corinth,  where,  to  adjust  their 
respective  contingent  of  troops  for  the  Persian  expedi- 
tion, Philip  purposed  assembling  early  in  the  spring  a 
general  convention  of  all  the  Grecian  states :  they  were 
ordered  to  surrender  the  isle  of  Samos,  which  actually 
formed  the  principal  station  of  their  fleet,  and  the  raaia 
bulwark  and  defence  of  all  their  maritime  or  insular 
possessions  3  but  they  were  allowed  to  enjoy,  unmolest- 
ed, the  Attic  territory,  with  their  hereditary  form  of 
government. 

CHJEROPHYLLUM,  Chervil.    See  Botakt 

CH^TOpON.  See  IcHTHTOLOGT /^.  This 
fish  is  a  native  of  the  East  Indies,  where  it  frequents 
the  sides  of  the  sea  and  rivers  in  search  of  food ;  from 
its  singular  manner  of  obtaining  which  it  reoeives  its 
name.  When  it  spies  a  fly  sitting  on  the  plants  that 
srow  in  shallow  water,  it  swims  to  the  distance  of  fbor, 
five,  or  six  feet  $  and  then,  with  a  surprising  dexterity, 
it  ejects  ont  of  its  tubular  mouth  a  single  drop  of  wa^ 
ter,  which  never  fails  striking  the  fly  into  the  water, 
where  it  soon  becomes  its  prey. 

CHAFF,  in  Husbandryj  the  husks  of  the  com,  se^ 
parated  by  screening  or  winnowing  it.  It  signifies  al- 
so the  rind  of  com,  and  straw  cot  smaU  for  the  use  of 
cattle. 

CsAFKutter^  a  machine  for  making,  chaff  to  feed 

horses. 
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Chaff.  iMTset^— The  advantages  of  an  essy  and  erpedittom 
cutter  method  of  cotting  fltraw  into  chafF,  by  an  engine 
I  ivhich  coald  be  used  bj  common  labooren,  have  been 
Cfaaflery.  y^^^  acknowledged  ^  and  varioos  attempts  have  been 
made  to  bring  Bocb  an  engine  to  perfection*  Bat  the 
objections  to  most  of  them  have  been  their  complicated 
structare,  their  great  price^  and  the  noise  they  make  in 
working ;  all  which  incoveniences  seem  to  have  been 
lately  removed  by  an  invention  of  Mr  James  Pike, 
watchmaker  at  Newton  Abbot  in  Devonshire.  Of  bis 
engine,  which  is  of  a  simple  and  cheap  constructioni 
the  following  descriptiooi  and  figure  referred  to,  are 
extracted  from  the  Transactions  of  the  Society  of  Arts, 
for  1787. 

The  engine  is  fixed  on  a  wooden  frame,  which  is 
supported  with  four  legs,  and  on  this  frame  is  a  box 
for  containing  the  straw,  four  feet  six  inches  long, 
and  about  ten  inches  broad  ;  at  one  end  is  fixed  across 
the  box  two  rollers  inlaid  with  iron,  in  a  diagonal  line, 
aboot  an  eighth  of  an  inch  above  the  surface  ^  on  the 
ends  of  these  rollers  are  fixed  two  strong  brass  wheels, 
which  take  one  into  the  other*  On  one  of  these 
wheels  is  a  contract  wheel,  whose  teeth  take  in  a  worm 
on  a  large  arbor  j  on  the  end  of  this  arbor  is  fixed  a 
wooden  wheel,  two  feet  five  inches  diameter  and  three 
indies  thick }  on  the  inside  part  of  this  wheel  is  fixed  a 
knife,  and  every  revolution  of  the  wheel  the  knife  passes 
before  the  end  of  the  box  and  cuts  the  chaff,  which  is 
brought  forward  between  the  rollers,  which  are  aboot 
two  inches  and  a  half  asunder^  the  straw  is  brought  em 
by  the  worm  taking  one  tooth  of  the  wheel  every  round 
of  the  knife ',  the  straw  being  so  hard  pressed  between 
the  rollers,  the  knife  cots  off  the  chaff  with  so  great 
ease,  that  22  bushels  can  be  cut  within  the  hour,  and 
makes  no  more  noise  than  is  caused  by  the  knife  pass- 
iug  through  the  chaff. 
Plate  A  is  the  box  into  which  the  straw  is  put.  JB,  the 
CXXXVIL  upper  roller,  with  its  diagonal  projecting  ribs  of  iron, 
the  whole  moving  by  the  revolution  of  the  brass  wheel 
C  on  the  axis  of  which  it  is  fixed.  D,  a  brass  wheel, 
having  npon  it  a  face  wheel,  whose  teeth  take  into  the 
endless  screw  on  the  arbor  £,  while  the  teeth  on  the 
edge  of  this  wheel  enter  between  those  on  the  edge  of 
the  If  bed  C  On  the  axis  of  the  wheel  Z)  is  a  roller, 
with  iron  ribs  similar  to  2?,  but  hid  within  the  box. 
jC,  the  arbor,  one  of  the  ends  of  which  being  made 
square  and  passing  through  a  mortise  in  the  centre  of 
the  wooden  wheel  t,  is  fastened  by  a  strong  screw  and 
not  \  the  other  end  of  this  arbor  moves  round  in  a  hole 
within  the  wooden  block  G,  /f,  the  knife,  made  fast 
by  screws  to  the  wooden  wheel  P,  and  kept  at  the  di- 
stance of  nearly  three  quarters  of  an  inch  from  it  by 
means  of  a  strip  of  wood  of  that  thickness,  of  the  form 
of  the  blade,  and  reaching  to  within  an  inch  of  the 
edge.  J,  the  liandle  mortised  ii»to  the  outside  of  the 
wooden  wheel  JP. 

CHAFFER,  tn  Zoology^  a  species  of  beetle.  See 
ScARABAus,  Entomology  Index. 

CHAFFERCONNERS,  in  commerce,  printed  li- 
sens  manufactured  in  the  Great  Mogul^s  dominions* 
They  are  imported  by  the  way  of  Surat,  and  are  of  the 
number  of  those  linens  prohibited  in  France. 

CHAFFERY,  in  the  iron  works,  the  name  of  one 

of  the  two  principal  forges.     The  other  is  called  the 

finen/.     When  the  iron  has  been  brought  at  the  fi- 


nery into  what  is  called  an  ancony^  or  square  mass^    Chafoy 
hammered  into  a  bar  in  its  noddle,  but  with  its  two        ) 
ends  rough,  the  business  to  be  done  at  the  ehaffery  is     Chain. 
the  reducing  the  whole  to  the  same  shape,  by  hammer-  ^       ^      ' 
ing  down  these  rough  ends  to  the  shape  of  the  middle 
part. 

CHAFFINCH,  the  English  name  of  a  species  of 
Fringilla.    See  Ornithologx  Index^ . 

CHAGRE,  a  fort  of  America,  in  the  province  of 
Darien,  at  the  mouth  of  a  river  of  the  same  name.  It 
has  been  taken  several  times  by  the  Buccaneers,  and 
last  of  all  by  Admiral  Vernon  in  1740*  W.  Long.  82* 
7*  N.  Lat.  9.  50* 

CHAIN  (^Qitend)  a  series  of  several  rings  or  linkS| 
fitted  into  one  another. 

There  are  chains  of  divers  matters,  sizes,  forms,  and 
for  divers  uses.— Foils,  rivers,  streets,  &c.  are  closed 
with  iron  chains  j  rebellious  cities  are  punished  by  ta» 
king  away  their  chains  and  barriers. 

The  arms  of  Uie  kingdom  of  Navarre  are,  ChainM 
Or^  in  a  field  rf  Gttks.  The  occasion  hereof  is  refer* 
red  to  the  kings  nf  Spain  leagued  against  the  Moors  ^ 
who,  having  gained  a  celebrated  victory  against  them 
in  J  212,  in  the  distribution  of  the  spoils  the  magnifi- 
cent tent  of  Miralmumin  fell  to  the  king  of  Navarre,  - 
as  being  the  first  that  broke  and  forc^  the  chains 
thereof. 

A  Gdd  Chain  is  one  of  the  ornaments  or  badges  of 
the  dignity  of  the  chief  nnigistrates  of  a  city,  as  the 
mayor  of  London,  the  provost  and  bailies  of  Edinburgh, 
&c.— Something  like  this  obtained  among  the  ancient 
Gauls ;  the  principal  ornament  of  their  persons  in  power 
and  authority  was  a  gold  chain,  which  they  wore  on  all 
t>ccasions }  and  even  in  battle,  to  distinguish  them  from 
the  common  soldiers. 

Chain  also  denotes  a  kind  of  string,  of  twisted 
wire ;  serving  to  hang  wetches,  tweeser  eases,  and 
other  valuable  toys  upon.  The  invention  of  this  piece 
of  curious  work  is  owing  to  the  English  ;  whence,  in 
foreign  countries,  it  is  denominated  the  EnglisA  cktun. 
These  ofaaint  are  usually  either  of  silver  or  geld,  some 
of  gilt  copper  $  the  thread  er  wire  of  each  kind  to 
be  very  fine.-— For  the  fabric,  or  making  of  these 
chains,  a  part  of  the  wire  is  folded  into  little  links  of 
an  oval  form )  the  longest  diameter  about  three  lines  ^ 
the  shortest  one.  These,  after  they  have  been  exactly 
soldered,  are  again  folded  into  two  j  and  then  bound 
together  or  interwoven,  by  means  of  several  other  little 
threads  of  the  same  thickness ;  some  whereof,  which 
pa«8  from  one  end  to  the  other,  imitate  the  warp  of  a 
stuff )  and  the  others,  which  pass  transverse,  the  woof. 
There  are  at  least  four  thousand  little  links  in  a  chain 
of  four  pendants ;  which  are  by  this  means  bound  so 
equally,  and  withal  so  firmly  together,  that  the  eye  is 
deceived,  and  takes  the  whole  to  consist  of  one  entire 
piece. 

Chain  is  alto  a  kind  of  measure  in  France,  in  the 
trade  of  wood  for  fueL  There  are  chains  for  wood  by 
tale,  for  wood  by  the  rope,  for  faggots,  for  cleft  wood, 
and  for  round  sticks.  There  are  also  chains  for  mea* 
suriog  the  sheaves  of  all  sorts  of  com,  particularly  with 
regard  to  the  payment  of  tithes  j  for  measuring  pottles 
of  hay,  and  for  measuring  horses.  All  these  are  divid- 
ed  into  ieet,  inches^  hands,  &e.  •ooordtng  to  the  use 
they  are  designed  for. 

ChaiK| 
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Chain.        Chaih,  in  surTeyiogy  is  a  meaanre^  coQ^lUiDg  of  a 

' '    V    '-^  cerUiD  number  of  links  of  iron  wire,  nsuall j  a  Lun- 

dred  *,   serving  to  take  the  dimensions  of  fields,  &c. 

This  is  what  Mersenne  takes  to  be  tbe  arvipendinm  of 

the  ancients. 

The  chain  is  of  varioas  dimensions,  as  the  length  or 
onrober  of  links  varies :  that  commonly  used  iin  nea* 
suring  land,  called  Ounter's  chain,  is  in  length  four 
poles  or  perches  ^  or  sixty-six  feet,  or  a  hundred  links } 
each  link  being  seven  inches  t%V*  Whence  it  is  easy 
to  reduce  any  number  of  those  links  to  feet,  or  any 
number  of  feet  to  links* 

This  chain  is  entirely  adapted  to  English  measure  ) 
and  its  chief  convenience  is  in  finding  readily  the  num- 
bers contained  in  a  given  field.  Where  the  propor- 
tions of  square  feet  and  acres  diQer,  the  chain,  to  have 
the  same  advantage  as  Gunter^s  chain,  must  also  be 
varied.  Thus,  in  Scotland,  tho  chain  ought  to  be  of 
74  feet,  or  24  Scotch  ells,  if  no  regard  be  had  to  the 
'  diSerence  between  the  Scotch  and  English  foot }  but 
if  regard  be  had  to  this  difference,  the  Scotch  chain 
ought  to  conabt  of  74J-  English  feet,  or  74  feet  four 
iuches  and  4  of  ^^  inch.  This  chain  being  divided 
into  an  hundred  links,  each  of  these  will  be  •^nr 
inches. 

That  ordinarily  used  for  large  distances,  is  in  length 
J 00  feet  $  each  link  one  foot.  For  small  parcels,  as 
gardens,  &c.  is  sometimes  used  a  small  chain  of  one 
pole,  or  16  feet  and  a  half  length  }  each  link  one 
inch  <|^. 

Some  in  lien  -of  chains  use  ropes  >  but  these  are 
4iable  to  several  irregularities,  both  from  the  difierent 
degrees  of  moisture,  and  of  the  force  which  stretches 
them.  Schwenteros,  in  his  Practical  Geometry,  teHs 
us,  he  has  observed  a  rope  sixteen  feet  long  reduced 
to  fifteen  In  an  boor's  time,  bjr  the  mere  falling  of  a 
hoar-frost.  To  obviate  these  inconveniences,  Wolfios 
directs,  that  the  little  strands  whereof  the  rope  consists 
be  twisted  contrariwise,  and  the  rope  dipped  in  boil- 
ing hot  oil,  and  when  dry,  drawn  through  melted 
wax.  A  rope  thus  prepared  will  not  get  or  lose  any 
thing  in  length,  even  though  kept  under  water  all 
day. 

CHjnr-Putnp.    See  Pump. 

CaAiN'Skotf  two  bullets  with  a  chain  between  them. 
They  are  used  at  sea  to  shoot  down  jards  or  masts, 
and  to  cot  the  shrouds  or  rigging  of  a  ship. 

Top  Cbaiv^  on  board  a  ship,  a  chain  to  sling  the 
sail  yards  in  time  of  battle,  in  order  to  prevent  them 
from  falling  doWn  when  the  ropes  bj  which  they  are 
hung  happen  to  be  shot  away  or  rendered  incapable  of 
service. 
Plate  Chain  Vales^  or  Channels^  of  a  ship,  (  poriebousotrSf) 

CXXXTILare  broad  and  thick  planks  projecting  horizontally  from 
the  ship^s  outside,  abreast  of  and  somewhat  behind  the 
masts.  They  are  formed  to  extend  the  shrouds  from 
each  other,  and  from  the  axis  or  middle  line  of  tbe  ship, 
so  as  to  give  a  greater  security  and  support  to  the 
masts,  as  well  as  to  prevent  the  shrouds  from  damaging 
the  gunwale,  or  being  hurt  by  rubbing  against  it.  E- 
very  mast  has  its  chain  wales,  which  are  eitlier  built 
above  and  below  the  second  deck  ports  in  a  ship  of  the 
line  $  they  are  strongly  connected  to  the  side  by  knees, 
Jiolts,  and  standards,  besides  being  confined  thereto  by 
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the  chaioif  whose  npper  ends  pass  thxoqgii  notcheo  oa 
the  outer  edge  of  the  chain  wales,  so  as  to  unite  with 
the  shrouds  above. 

Chains,  in  Sh^-Buiiding^  are  strong  links  or  platea 
of  iron,  the  lower  ends  of  which  are  bolted  through  tbe 
ship's  side  to  the  timbers. 

Hanging  in  Chains^  a  kind  of  punishment  Inflicted 
on  murderers.  By  stat.  25  Geo.  II.  c.  37.  the  judge 
shall  direct  such  to  he  executed  on  the  next  day  but 
one,  unless  Sunday  intervene,  and  their,  bodies  to  be 
delivered  to  tbe  surgeons  to  be  dissected  and  anato- 
mized \  and  he  may  direct  them  ^afterwards  to  be  hung 
in  chains.  During  the  interval  between  sentence  and 
execution,  the  prisoner  shall  be  kept  alone,  and  sustain- 
ed only  with  bread  and  water.  The  judge,  however, 
bath  power  to  respite  the  execution^  and  relax  the 
other  restraints  of  the  act* 

Chain  Island^  an  island  lately  discovered  by  Captain 
Wallis  in  tbe  South  sea.  It  seemed  to  be  about  five 
miles  long  and  as  much  broad,  lying  in  the  direction 
of  north-west  and  south-east.  It  appeared  to  be  a 
double  range  of  woody  islands  joined  together  by 
reefs,  so  as  to  compose  one  island  of  an  oval  figure, 
with  a  lake  in  the  middle.  The  trees  are  large,  and 
from  the  smoke  that  issued  from  the  woods,  it  ap- 
peared to  be  inhabited.  W.  Long.  145.  54.  8.  Let. 
17.  23. 

CHAJOTLI^  or  Chatoti,  a  Mexican  fruit  of  a 
round  shape,  and  similar  in  the  husk  with  which  it  is 
covered  to  the  chesnut,  but  four  or  five  times  larger, 
and  of  a  much  deeper  green  colour.  Its  kernel  is  of 
a  greenish  white,  and  has  a  large  stone  in  the  middle^ 
which  is  white,  and  like  it  in  substance.  It  is  boiled, 
and  the  stone  eaten  with  it.  This  fruit  is  produced  by 
a  twining  perennial  plant,  the  root  of  which  is  also  good 
to  eat. 

CHAIR  {CatAedrd)f  was  anciently  used  for  the 
pulpit,  or  suggestnm,  whence  the  priest  spoke  to  the 
people. 

It  is  still  applied  to  the  place  where  professors  and 
regents  in  universities  deliver  their  lectures,  and  teach 
the  sciences  to  their  pupils  ;  thus,  we  say,  the  professor's 
chair,  the  doctor's  chair,  &c. 

Curule  CHAiBf  was  an  ivory  seat  placed  on  a  car, 
wherein  were  seated  the  prime  magistrates  of  Rome, 
and  those  to  whom  the  honour  of  a  triumph  bad  been 
granted. 

Sedan  Chaih^  a  vehicle  supported  by  poles,  wherein 
persons  are  carried  \  borne  by  two  men.  There  are 
200  chairs  allowed  by  act  of  parliament  \  and  no  person 
is  obliged  to  pay  for  a  hackney  chair  more  than  the  rate 
allowed  by  the  act  for  a  hackney  coach  driven  two-third 
parts  of  the  said  distance.  9  Ann.  c  23.  $  8.  Their 
number  is  nnce  increased  by  10  Ann.  c  19.  and  12 
Geo.  I.  c.  12.  to  400.    See  Hackney  Coaches* 

Chair  is  also  applied  by  the  Romanists  to  certain 
feasts,  held  anciently  in  commemoration  of  the  trans- 
lation of  the  see,  or  seat,  of  the  vicarage  of  Christ,  by 
St  Peter. 

The  perforated  chair,  wlierein  the  new  elected  pope 
is  placed,  F.  Mabillen  observes,  is  to  be  seen  at 
•Rome  \  but  the  origin  thereof  he  does  not  attribute, 
as  is  commonly  done,  to  tlie  adventure  of  Pope 
Joan ;  but  says  there  is  a  mystery  in  it }  and  it  is  in- 
tended, 
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dttlr     teocfecl,  Ibnootb,  to  ezpltia  to  die  po^  Aose  words 
I       of  Scripture,  that  God  drauft  tie  poor /irom  out  of  the 
^J***^    dust  and  mire* 

doay  CHAIRMAN,  the  president,  or  speaker  of  aa 
aasemblj,  Gompuij,  &e«  We  say,  the  chairman  of  a 
cominitte«,  &c. 

CHAISE,  a  sort  of  light  open  ofaariot,  or  calash. 

Anrelius  Victor  relates,  that  Trajan  first  introduced 
the  Qse  of  post-chaises  j  but  the  invention  is  generally 
•scribed  to  Aognstns;  and  was  probably  only  improved 
by  Trajan  and  sacceeding  emperors* 

CHALAZA,  among  naturalists,  a  white  knotty  sort 
of  a  string  at  each  end  of  an  egg,  formed  of  a  plexus 
of  the  fibres  of  the  membranes,  whereby  the  yolk  and 
white  are  connected  together. 

CHALCAS.    See  Botant  Indesc. 

CHALCEDON,  or  Calcedok,  anciently  known  by 
the  names  oiProcerasiu  and  Colhtsa;  a  city  of  Bithynia, 
situated  at  the  month  of  the  Euxine,  on  the  north  ex- 
tremity of  the  Thracian  Bosphoms,  over  against  Byzan- 
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only  ones  of  any  Talne  ^  they  are  foond  in  vast  abnnd-    chaUo* 
ance  on  the  shores  of  rivers  in  all  parts  of  the  East  In*     doay, 
dies,  and  frequently  come  over  among  the  ballast  of    9}^^' 
the  East  India  ships.    They  are  common  in  Silesia  and  1, 
Bohemia,  and  other  parts  of  Europe  also ;  but  with 
ns  are  less  hard,  mors  opaque,  and  of  very  little  va* 
lue*     2.  The  doll  miiky-veined  chalcedony.     This  is 
a  stone  of  little  raine }   and  is  sometimes  met  with 
among  our  lapidaries,  who  mbtake  it  for  a  kind  of  no* 
phritic  stone.    It  is  of  a  somewhat  yellowbh  white  or 
cream  colour,  with  a  few  milk-white  veins.    This  is 
principally  found  in  New  Spain.     $•  The  third  is  a 
brownish,  black,  dull,  and  cloudy  one,  known  to  the 
ancients  by  the  name  of  smoky  jasper,  or  jaspis  eapnt- 
tis.     This  is  the  least  beautiful  stone  of  all  the  class  i 
it  is  of  a  pale  brownish  white,  clouded  all  over  with  a 
blackish  mist,  as  the  common  chalcedony  is  with  a 
blue.     It  is  common  both  in  the  East  and  West  In<^  ' 
dies,  and  in  Germany }  but  is  very  little  valued,  and 
is  seldom  worked  into  any  thing  better  than  tbe  hao* 


tiom.     Pliny,  Strabo,  and  Tacitus,  call  it  Tie  city  of    dies  of  knives.     4.  The  yellow  and  red  chalcedony  is 


the  BUnd-i  alluding  to  the  answer  which  the  Pythian 
Apollo  gave  to  the  founders  of  Byzantium,  who,  con- 
aidting  the  oracle  relative  to  a  place  where  to  build  a 
tity,  were  directed  to  choose  that  spot,  which  lay  op- 
posite ''  to  the  habitation  of  the  blind  ^^^  that  is,  as  was 
then  understood,  to  Chalcedon  \  the  Cbalcedonians  well 
deserving  that  epithet  for  having  built  their  city  in  a 
barren  and  sandy  soil,  without  seeing  that  advantegeoas 
and  pleasant  spot  on  the  opposite  shore,  which  the  By- 
xantines  afterwards  chosc^-^Chalcedon,  in  the  Christian 
times,  became  famous  on  account  of  the  council  which 
was  held  there  against  Eutyches.  The  emperor  Valens 
caused  the  walls  of  this  city  to  be  levelled  with  the 
ground,  for  siding  with  Procopius,  and  the  materiab 
to  be  conveyed  to  Constantinople,  where  they  were 
employed  in  building  the  faitaons  Valentinian  aqueduct. 
Chaleedon  is  at  present  a  poor  place,  known  to  the 
Greeks  bj  ite  ancient  name,  and  to  the  Turks  by  thai 
of  Cadiacif  or  *'  the  Judges*  Town.** 

CHALCEDONY,  in  Natural  Hiitory,  a  genus  of 
the  semipellttcid  gems.  They  are  of  an  even  and  re- 
gular, not  tabulated  structure  ^  of  a  semi-opaque  cry- 
atalliae  basis,  and  variegated  with  different  colours,  but 
those  ever  di^osed  in  form  of  misU  or  clouds,  and,  if 
sioely  examined,  foond  to  bo  owing  to  an  admixture 
of  various  cdonred  earths,  but  imperfectly  blended  in 
the  mass,  and  often  visible  in  distinct  molecnlsc  It  has 
been  doubted  by  some  whether  the  anciento  were  at  all 
acquainted  with  the  stene  we  call  chakedeny  i  they  hav- 
ing described  a  Chalcedonian  carbuncle  and  emerald, 
neither  of  which  can  at  all  agree  with  the  characters  of 
oor  stone  j  but  we  are  to  consider  that  they  have  also 
described  a  Chalcedonian  jasper,  which  seems  to  have 
been  the  very  same  stone  as  they  describe  by  the  word 
tutbida^  which  extremely  well  agrees  with  onr  chalce- 
dw. 

There  are  four  known  species  of  the  chalcedony* 
I.  A  bluish  white  one.  This  is  the  most  common  of 
all,  aad  is  found  in  the  shape  of  our  flinte  and  pebbles, 
in  masses. of  two  or  three,  incbes  or  more  in  diame- 
ter. It  is  of  a  whitish  colour,  with  a  faint  cloud  of 
blue  diffused  all  over  it^  but  alvrays  in  the  greatest  de- 
gree near  (be  sur&ce.  This  is  a  little  less  hard  than 
the  oriental  onyx*    The  oriental  chaloedoaies  are  the 
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greatly  superior  to  all  the  rest  in  beauty  \  and  is  in 
great  repute  in  Italy,  though  very  little  known  amooff 
tts.  It  is  naturally  composed  of  an  admixture  of  red 
and  yellow  only,  on  a  clouded  crystelline  basis  %  but  is 
sometimes  found  blended  with  the  matter  of  common 
chalcedony,  and  then  is  mixed  with  blue«  It  is  all  o- 
ver  of  the  misty  hue  of  the  common  chalcedony.  This 
is  fonnd  only  in  the  East  Indies,  and  there  not  plenti- 
fully. The  Italians  make  it  into  beads,  and  call  these 
utssidmUesi  but  they  aie  not  determinate  in  the  use 
of  the  word,  but  call  beads  of  several  of  the  agates 
by  the  same  name.  All  the  chalcedonies  readily  give 
fire  with  steel,  and  make  no  eCervescence  with  aqua* 
fortis. 

CHALCIDENE,  or  Chalcidice,  i^Andeni  Geo^ 
grapky^  an  inland  country  of  Syria,  having  Antiochia 
or  SeJencia  to  the  west,  Cyirhestica  to  the  north,  to 
the  south  Apamene  and  Cceloevria,  and  to  the  east 
Chalybonites  \  being  so  called  mm  its  prindpal  city 
Chalois.  This  province,  one  ef  the  most  fruitful  in 
Syria,  was  seized  by  Ptolemy  the  son  of  Mennsens, 
during  the  troubles  of  Syria,  and  by  him  made  a  sepa- 
rate kingdom*  Ptolemy  himtelf  is  styled  by  Jose« 
phus  and  Hegesippus  only  prince*  ef  Cbalcis,  but  his 
son  Lysanias  is  honoured  both  by  Josephos  and  Die 
with  tbe  title  of  king.  Upon  the  death  of  Antioehne 
Dionysins  king  of  Syria,  Ptolemy  attempted  to.  make 
himself  master  of  Damascus  and  all  Codosyria  j  hot 
the  inhabitante  having  an  ntter  aversion  to  hue  on  ae- 
count  of  hb  cruelty  and  wickedness,  chose  rather  to 
submit  to  Aretas  king  of  Arabia,  by  whom  Antiochns 
and  his  whole  army  had  been  cot  off.  He  opposed 
Pompey  on  his  entering  Syria.;  but  was  by  him  de- 
feated, token  prisoner,  and  sentenced  to  death  ;^which, 
however  he  escaped  by  paying  a  thousand  talente,  and 
was  left  also  in  possession  of  his  kingdom.  After  Ari- 
stobulos  king  of  Jndea  had  been  poisoned  by  (he  friends 
of  Pompey,  and  Alexander  his  son  beheaded  at  Anti* 
och,  he  sent  Philippion  his  son  to  Asoalon,  whither  the 
widow  of  Aristobulus  had  retired  with  bw  other  chil- 
dren, to  bring  them  all  to  Cbalcis  \  proposing,  as  he 
was  in  love  with  one  of  the  daughters  naoMd  Alexa^r 
dra,  to  maintain  them  in  his  own  kingdom  in  a  man- 
ner suitoble  to  their  rank  \  hut  Philippion  likewise  be<- 
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CMcidcne  ii>g  lA  low  wkh  Alexamdm,  nsrried  ber  on  tiie  way } 
B  fof  tfhieh  presamptioo  Ftoienij  pot  bim  to  death  oa 
(Aftkondy-  his  return,  and  then  took  her  to  wife.  On  account  of 
this  affinity,  he  sapportod  to  the  otmost  of  his  power 
ADtigoniis  the  yoonget  son  of  Aristdbalusi  who  took 
the  field  at  the  bead  of  a  considerable  army,  bat  on  hit 
entering  Jadea  was  entirely  defeated  by  Hkiiod^  Bio« 
lemy  soon  after  died,  and  was  sneoeeded  by  hie  eon  Ly^ 
sanias,  who,  espousing  the  cause  of  the  AsmonsBao  h^ 
■sily  with  gmat  warmth^  promised  to  Barzaphamea 
who  eommauded  the  Pacthiaa  troops  in  Syria,  aosd  to 
Pa<»)rQ8  the  kiog^  son,  a  thoasand  talents  and  five  bvn^ 
dred  women,  provided  they  should  put  AntigoHuo  in 
possession  of  the  kingdom  of  Judea,  and  depose  Hytw 
canus.  He  was  not  long  after  pot  to  death  by  Mifdc 
Antony,  at  the  instigation  of  Cleopatra }  who,  in  or- 
der to  have  his  dominions,  aooosed  him  fiiisely  df  bav« 
log  entered  into  an  alliance  with  the  Pavtbians* 

CHALCIDIC,  Chalcidicum,  or  CHA]x:xBO]ri- 
UM,  in  the  ancient  architecture,  a  large  magnificent 
ball  belonging  to  a  tribunal  or  coart  of  justice.  Fea* 
tus  says,  it  took  its  nama  from  the  city  Chalets ;  bat 
be  does  not  give  the  reason.  Philander  will  bave  st  ta 
be  the  court  or  tribunal  where  affairs  of  money  and 
coinage  were  regulated  j  so  called  from  x»hmHj  hram^ 
and  imn^  justice.  Others  say,  the  money  waa  struok  n 
k  \  and  derive  the  word  from  z^Pmn^  and  Mstff,  house'. 
In  Vitravins,  it  is  oscd  for  the  auditory  of  a  basilica : 
in  others  of  the  ancient  writers  for  a  ball  or  apartment 
where  the  heathens  imagined  their  gods  to  eat* 

CHALCIDICE,  in  Anesent  Geography^  an  eastern 
district  of  Macedonia,  stretching  northwards  between 
the  Sinoa  Toroosnis  and  Singiticus.  Formerly  a  part 
of  Thrace,  bat  invaded  by  Plulip  of  Macedon.  Na- 
med from  the  city  Chalcis  near  Olynthus. 

CHALCIDIUS,  a  famaos  Platonic  phiJosopiier  in 
the  third  centnry,  who  wrote  a  conunentaiy,  which 
is  esteemed,  on  the  Timteas  of  Plato»  Thia  work  has 
been  translated  from  the  Gre^  into  Latio* 

CHALCIS,  in  Ancient  Geography^  a  citv  dP  Cbalci- 
dice.  See  Chalcibicz.  Another  of  J£tolia,  near  the 
mouth  of  the  river  Evenos,  on  the  Ionian  sea,  at  the 
foot  of  a  cognominal  mountain ;  and  therefore  called 
by  some  Hypochakis,  Another  of  Euboca,  (Strabo),  on 
the  Eoripus,  the  country  of  Lyoopbrbn  the  poet,  one 
of  the  seven  which  formed  the  conateliation  Pleiades* 
Now  Negroponte,  £•  Long.  34.  30.  N.  Lat  38.  30. 
A  fourth,  the  capital  of  Cbalcidene  in  Syria)  di- 
stinguished by  the  name  ad  Seium^  a  mountain  or  a 
river  ;  and  ad  Libanum^  from  its  situation  (Pliny). 

CHALCITIS,  one  of  the  divisions  or  districts  of 
Mesopotamia,  to  the  sooth  of  AnthemUtia,  the  most 
aorthem  district,  next  to  Armenia,  and  situated  be* 
tween  Edessa  and  Carrse,  Chakitis  (Pliny),  an  island 
opposite  to  Chalcedon. 

CHALCONDYLAS,  Demetrius,  a*  learned 
Greek,  bom  at  Constantinoploi  left  that  city  after  its 
being  takeh  by  the  Turks,  and  afterwards  taught 
Greek  in  several  cities  in  Italy*  He  composed  %  Greek. 
grammar  \  and  died  at  Milan  in  1513* 
•  Chaucokdtlas,  Laomais^  a  famous  Greek  histo- 
rian of  the  15th  century,  vras  bom  at  Athens }  and 
wrote  an  excellent  history  of  the  Turks,  from  Otto* 
man,  who  reigfied  abott  Cbe  year  1300,  to  Mahomet  II. 
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langer  sense,  iacUided  Babyloaia  $  as  in  tbepropbeciee 
of  Jeremiah  and  EzekieU  In  a  restrioted  eenee^  it 
denoted  a  province  of  Babylonia,  towards  Arabia 
Deeertaj  called  in  Scripture  TAc  Jand  rf  tke  Ckaidettnsm 
Named  from  Chaled  the  fourth  son  of  Niibor.     See 

CHALDfiE  i.AnouAGE,  Ibat  spoken  by  the  Gbal- 
deaas  or  people  of  Cbaldea*  It  ia  a  dsideot  of  the 
Hebi^ew. 

Chjldee  Faraphrmstf  in  the  nabhinioal  style,  ii 
called  TAR«;uMi  There  ane  thaseChaldee  paraj^irases 
in  Wahon^s  Polyglot  \  vtiz.  that  of  Onkehte,  that  of 
Jaaatlian  son  of  tlxaiel,  a»d  that  of  Jerusalem. 

CHALDRON,  a  dry  English  meaame,  eensistmg 
of  thirty-six  bvafads,  heaped  ap  aocordinj^  to  the 
sealed  basbel  kept  at  Gaildball,  Leadoo  \  but  on  ship- 
boatdt  twenty^ae  chaldvena  dF  coals  aie  allowed  to 
the  score.  The  Qbakdvoa  should  weigh  two  IhoiisaAd 
-pounds. 

CHALICE,  the  cap  or  iwssel  used  lo  administer 
the  wine  m  the  saciameat,  and  by  the  Bamao  Catholica 
i»  the  mas^ 

Tbe  use  of  tba  chaUce,  or  commaoieating  io  bolii 
kinds,  is  by  tbe  ehareh  of  JRooDe  denied  to  the  Uity, 
who  commiMiicate  only  in  one  kind,  tbe  clergy  aloq^ 
being  allowed  the  privilege  of  eommmHcatiag  ia  both 
kinds. 

CHAtiK  (Cirvrte),  ia  a  wbite  eartb  feimd  pleats- 
folly  in  Bvitaio,  France,  Norvray,  and  other  parte  >ef 
Europe,  said  to  have  been  andeatly  dug  chiefly  ia  the 
ieland  of  Crete,  and  thence  to  have  leeeived  its  nana 
of  Cr^fff.  Tbey  bave  a  very  easy  way  of  digging 
chalk  in  tbe  county  of  'Kent  ia  Engtaad.  It  is  these 
finind  on  tbe  sidee  of  bills  \  and  the  workmen  vndev- 
rnine  it  so  far  as  appeaia  proper  \  then  digging  a  trench 
at  the  t<^9  as  far  distant  from  the  edge  as  the  wider* 
mining  goee  at  bottom,  they  fill  this  with  water, 
which  soaks  tbroogfa  ia  tbe  space  of  a  nigbt,  upon 
which  tbe  whole  flake  Calle  down  at  onoe.  la  oUmk 
parts  of  the  kingdom,  obalk  generally  lies  deeper,  and 
they  are  forced  to  dig  fee  it  at  coasidwrable  deptfai, 
and  draw  it  op  in  buckets. 

Chalk  is  of  two  kinds  \  hard,  dry,  and  firm,  or  odft 
and  osctoons  \  both  of  vrhioh  are  adapted  to  variooa 
purposes.  The  hard  and  dry  kind  is  much  the  pve- 
perest  for  burning  into  lime  ;  but  the  soft  and  onetuooe 
chalk  ia  the  best  for  using  as  a  mannse  for  lands.  Chalk, 
whether  burnt  into  lime  or  not,  is  in  some  cases  an  ex- 
cellent manure. 

Pure  chalk  melts  easily  with  alkali  and  flint  into  a 
transparent  colourless  ^m>«  With  alkaline  salts  it 
melts  somewhat  more  difficultly,  and  with  borax  soom- 
what  more  easily  than  with  flint  or  sand.  It  requiree 
about  half  its  weight  of  berax  and  its  whole  weight 
of  alkali  to  fuse  it.  Sal  mirabile,  and  sstudiver,  whiob 
do  not  vitrify  at  all  with  the  crystalline  earths,  fionSf 
with  half  their  weight  of  chalk,  the  first  a  yel<* 
lowish  black,  the  latter  a  greenish  glass.  Nitre,  on 
the  other  hand,  one  of  the  most  active  fluxes  for  flint, 
does  not  perfectly  vitrify  vritb  chalk.  Tbis  eardi 
notably  promotes  the  vitnfication  af  flint ;  a  mixtue 
of  tbe  two  requiring  less  alkali  than  either  of  them 
separately.  If  glass  made  from  flint  and  alkali  is 
fiirther  saturated  with  the  flixti  sa  as  to  be  iaeapable  of 
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CMk*  bearing  any  Jbrther  addition  of  that  earth  wHhoQt  be- 
coming opaque  and  milky,  it  will  still  in  a  strong  fire 
take  np  a  considerable  proportion,  one-third  or  one- 
«fbnrth  of  its  weight,  of  chalk,  witfaont  injury  to  its 
.transparency :  hence  chalk  is  sometimes  made  use  of  in 
compositions  for  glasB,  as  a  part  of  the  salt  may  then 
be  spared*  Chalk  likewise  has  a  great  efiect  in  melfr- 
ing  the  stony  matters  intermixed  with  metallic  ores, 
•and  hence  might  be  of  use  in  smelting  ores ;  as  in- 
•deed  limestone  is  used  for  that  purpose*  But  it  is 
remarkable,  that  chalk,  when  deprived  of  its  fixed  air, 
and  conyerted  into  limestone,  loses  much  of  its  dispo- 
•aition  to  vitrify.  It  is  then  found  to  melt  very  diffi- 
cultly and  imperfectly,  and  to  render  the  glass  opaque 
and  milky. 

Chalk  readily  imbibes  water  j  and  hence  masses  of 
it  are  employed  for  drying  precipitates,  lakes,  earthy 
powders  that  have  been  levigated  with  water,  and 
other  mobt  preparations.  Its  economical  usesJn  clean- 
ing and  polishing  mcitalline  or  glass  utensils  are  well 
•known.  In  this  case  it  is  powdered  and  washed  firom 
any  gritty  matter  it  may  contain,  and  is  then  called 
whiiing.^^ln  medicine  it  is  one  of  the  most  useful  ab- 
sorbents, and  is  to  be  looked  upon  simply  as  such.  The 
astringent  virtues  which  some  have  attributed  to  it  have 
no  foundation,  unless  in  as  far  as  the  earth  is  saturated 
with  an  acid,  with  which  it  composes  a  saline  concrete 
manifestly  subastriogent.  For  the  further  properties  of 
chalk,  see  Chemistry  Indes. 

Black  Chalk f  a  name  given  by  painters  to  a  species 
of  earth  with  which  they  draw  on  blue  paper,  &c. 
It  is  found  in  pieces  from  two  to  ten  feet  long,  and 
from  four  inches  to  twenty  in  breadth,  generally  flat, 
but  somewhat  rising  in  the  middle,  and  thinner  to- 
wards the  edges,  commonly  lying  in  large  qaantities 
together.  While  in  the  earth,  it  is  moist  and  flaky : 
but  being  dried,  it  becomes  considerably  hard  and 
very  light,  bnt  always  breaks  in  some  particular  di- 
rection ^  and  if  attentively  examined  when  first  broken, 
appears  of  a  striated  texture.  To  the  touch  il  is  soft 
and  smooth,  stains  very  freely,  and  by  virtue  of  its 
smoothness  makes  very  neat  marks.  It  is  easily  re- 
duced into  an  impalpable  soft  powder,  without  any 
•diminution  of  its  blackness.  In  this  state  it  mixes 
easily  with  oil  into  a  smooth  paste ;  and  being  diffused 
through  water,  it  slowly  settles  in  a  black  slimy  or 
muddy  form ;  properties  which  make  its  use  very  con- 
venient to  the  painters,  both  in  oil  and  water  colours. 
It  appears  to  be  an  earth  quite  different  from  common 
chalk,  and  rather  of  the  slaty  bituminous  kind.  In 
the  fire  it  becomes  white  with  a  reddish  cast,  and  very 
friable,  retaining  its  flaky  structure,  and  looking  much 
like  the  white  flaky  masses  which  some  sorts  of  pitcoal 
leave  in  burning.  ^Teither  the  chalk  nor  these  ashes 
are  at  all  aflfected  by  acids. 

The  colour  shops  are  supplied  with  this  earth  from 
Italy  or  Germany ;  though  some  parts  of  England  af- 
ford suhetances  nearly,  if  not  entirely,  of  the  same  qua- 
lity, and  which  are  found  to  be  equally  serviceable 
bMh  for  marking  and  as  black  paints.  Such  particu- 
larly is  the  black  earth  called  kUhw^  said  by  I>r  Mer- 
ret,  in  his  Pinax  lUrum  Britannicarumj  to  be  found  in 
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Red  CoALXf  an  earth  much  used  by  painters  and  ar«    cbalk, 
tificers,  and  common  in  the  colour  shops.    It  is  pro-  Challengt. 
periy  an  indurated  clayey  ochre,  and  is  dug  in  Ger-        ' 
many,  Italy,  Spain,  and  France,  bnt  in  greatest  quan- 
tity in  Flanders.     It  is  of  a  fine,  even,  and  firm  tex* 
tore  I  very  heavy,  and  very  hard  ;  of  a  pale  red  on  the 
outside,  hut  of  a  deep  dusky  chocolate  colour  within. 
It  adheres  firmly  to  the  tongue,  is  perfectly  insipid  to  - 
the  taste,  and  makes  no  effervescence  with  acids. 

Cbjlk  Land,  Barley  and  wheat  will  succeed  very 
well  on  the  better  sort  of  chalky  land,  and  oats  gene- 
rally do  well  on  any  kind  of  it.  The  natural  produce 
of  this  sort  of  laud  in  weeds,  is  that  sort  of  smaJl  vetch 
called  the  tine^tare^  with  poppies,  may- weed,  &c.  Sain- 
foil  and  hope-clover  will  generally  succeed  tolerably 
well  on  these  lands ;  and  where  they  are  of  a  better 
sort,  the  great  clover  will  do.  The  best  manure  is 
dung,  old  rags,  and  the  sheep  dung  left  after  folding 
them. 

CBJLZ'Sianes^  in  Medicine^  signify  the  concretions 
of  calcareous  matter  in  the  hands  and  feet  of  people 
violently  afliicted  with  the  gout.  Leeuwenhoek  has 
been  at  the  pains  of  examining  these  by  the  micro- 
scope. He  divides  them  into  three  parts.  The  first 
is  composed  of  various  small  parcels  of  matter  looking 
like  white  grains  of  sand  ;  this  is  harder  and  drier,  and 
also  whiter,  than  the  rest.  When  examined  with 
large  magnifiers,  those  are  found  to  be  composed  of 
oblong  particles  laid  closely  and  evenly  together: 
though  the  whole  small  stones  are  opaque,  these  com- 
ponent parts  of  them  are  pellucid,  and  resemble  pieces 
of  borse-hair  cut  short,  only  that  they  are  somewhat 
pointed  at  both  ends.  These  are  so  extremelv  thin, 
that  Mr  Leeuwenhoek  computes  that  1000  of  them 
placed  together  would  not  amount  to  the  size  of  one 
hair  of  our  heads.  The  whole  stones  in  this  harder 
part  of  the  chalk  are  not  composed  of  these  partidei, 
but  there  are  confusedly  thrown  in  among  them  soma 
broken  parts  of  other  substances,  and  in  a  few  places 
some  globules  of  blood  and  small  remains  of  other 
juices.    The  second  kind  of  chalky  matter  is  less  hard 


and  less  white  than  the  former,  and  is  composed  of 
fragments  or  irregular  parts  of  those  oblong  bodies 
which  compose  the  first  or  hardest  kind,  and  these  are 
mixed  among  tough  and  clear  matter,  and  interspersed 
with  the  small  broken  globules  of  blood  discoverable 
in  the  former,  but  in  much  greater  quantity.  The 
third  kind  appears  red  to  the  naked  eye  j  and,  when 
examined  with  glasses,  is  found  to  be  a  more  tough- and 
clammy  white  matter,  in  which  a  great  number  of 
globules  of  hlood  are  interspersed  ;  these  give  it  the 
red  appearance  it  has. 

CHALLENGE,  a  cartel  or  invitation  to  a  duel  or 
other  combat  *.    A  challenge  either  by  word  or  let-aSecXhtf^ 
ter,  or  to  be  the  bearer  of  such  a  challenge,  is  punish*  . 
able  by  fine  and  imprisonment  on  indictment  or  inform 
mation. 

Challenge,  among  hunters.  When  hounds  or 
beagles,  at  first  finding  the  scent  of  their  game,  pre- 
sently open  and  cry,  they  are  said  to  challenge. 

Challenge,  in  the  Law  of  England^  is  an  exce|H 


tion  made  to  jurors  f  \  and  is  either  in  civil  or  crimi-  f  8ce  the 
Lancashire,  and  by  Mr  Da  Costa,  in  his  History  of    nal  cases.  ^SS^ 

Eoesik,  to.be  plentiful  near  the  top  of  Cay- Avon,  a        i.  In  ctW/ cases  challenges  are  of  two  sorts  ^  chal-^^^"*"^ 
high  hill  in  Merionethshire.  lenges  to  the  anay,  and  chdJengeaof  the  poll. 

3  A  a  J^*  Challenges 
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CWIcage.      I*  Challenges  to  the  array  are  at  once  an  exception 
to  the  whole  panel,  in  which  the  jury  are  arrayed,  or 
set  in  order  by  the  sheriff  in  his  return ;  and  they  may 
be  made  upon  account  of  partiality  or  some  default  in 
the  sheriff  or  his  under-officer  who  arrayed  the  panel* 
Also,  though  there  be   no  personal  objection  against 
the  sheriff,  if  yet  he  arrays  the  panel  at  the  nomina- 
tion,  or  under  the  direction  of  either  party,   this  is 
good  cause  of  challenge  to  the  array.     Formerly,  if  a 
lord  of  parliament  had  a  cause  to  be  tried,   and  no 
knight  was  returned  upon  the  iury,  it  was  tf  cause  of 
challenge  to  the  array  j  also  by  the  policy  of  the  an- 
cient law,  the  jury  was  to  come  de  vicineto^  from  the 
neighbourhood  of  the  vill  or  place  where  the  cause 
of  action  was  laid  in  the  declaration :  and  therefore 
some  of  the  jury  were  obliged    to   be  returned  from 
the  hundred   in  which  such  vill  lay  \    and,    if  more 
were  returned,   the  array  might  be  challenged   from 
defect  of  hundreders.     For,  living  in  the  neighbour- 
hood,  these  were  supposed  to  know  beforehand   the 
characters  of  the  parties  and  witnesses ;  and  therefore 
they  better  knew  what  credit  to  give  to  the  facts  al- 
leged in  evidence*      But  this  convenience  was  over- 
balanced by  another  very  natural  and  almost  unavoid- 
able inconvenience  ;  that  jurors,  coming  out  of  the  im- 
mediate  neighbourhood,   would   be   apt    to    intermix 
their  prejudices  and  partialities  in  the  trial  of  right. 
And  this  the  law  was  so  sensible  of,  that  it  for  a  long 
time  has  been  gradually  relinquishing  this  practice^ 
the  number  of  necessary  hundreders  in  the  whole  pa- 
nel, which  in  the  xeign  of  Edward  III.  was  constantly 
six,  being  in  the  time  of  Fortescue  reduced  to  four  \ 
afterwards  by  statute  26  Eliz.  c«  6.  to  two ;  and  at 
length,  by  statute  4  and  5  Anne,  c.  1 6.  It  was  en- 
tirely abolished  upon  all  civil  actions,  except  upon  pe- 
nal statutes,  and  npon  those  also  by  the  24  Geo.  II. 
c.  l&  the  jury  being  now  only  to  come  de  corpore  co- 
tnitatus^  from  the  body  of  the  country  at  large,  and  not 
de  vtcinetOf  or  from  the  particular  neighbourhood. 
The  array  by  the  ancient  law  may  be  also  challenged, 
if  an  alien  be  party  to  the  soit,  and  npon  a  rule  ob- 
tained by  his  motion  to  the  court  for  a  jury  de  medie' 
iaie  lingua^  such  a  one  be  not  returned  by  the  sheriff 
pursuant  to  the  statute  28  Edward  III.  c.  13.  enforced 
by  8  Hen.  VI.  c.  29.  which  enacts,  that  where  either 
party  is  an  alien  bom,  the  jnry  shall  be  one  half  deni- 
zens and  the  other  aliens  (if  so  many  be  forthcoming 
in  the  place),  fdr  the  more  impartial  trial  \  a  privi- 
lege indulged  to  strangers  in  no  other  country  in  the 
w.orld )  but  which  is  as  ancient  in  England  as  the  time 
of  King  Etbelred,  in  whose  statute  de  monticolis  fTai-' 
lia  (then  aliens  to  the  crown  of  England),  c.  3.  it  is 
ordained,  that  *'  dnodeni  legates  homines,  quorum  sex 
Walli  et  s^x  Angli  ernnt^  Anglis  et  Wallis  jus  di- 
•unto.^^ 

2.  Challenges  to  the  pells^  in  capita^  are  exceptions 
to  particular  jurors^  and  seem  to  answer  to  the  recusatio 
judicts  in  the  civil  and  canon  laws ;  by  the  constitu- 
tions of  whicb^  a  judge  might  be  refused  upon  any  sus- 
picion of  partiality.  By  tlM  laws  of  England  also,  in 
the  times  of  Bracton  and  Fleta,  a  judge  might  be  re- 
fused for  good  cause  ^  but  now  the  law  is  otherwise, 
and  it  is  held  that  judc^es  or  justices  cannot  be  challen^ 
ged.  For  the  law  will  not  suppose  a  possibility  oCbias 
m  favour  in  a.  judge  who  is  already  sworn  to.  admini- 


ster impartial  jnstice,  and  whose  authority  greatly  de-  GbaOenga. 
pends  on  that  presumption  and  idea.     And,  should  the  *      ^       ' 
fact  at  any  time  prove  flagrantly  such,  as  the  delicacy 
of  the  law  will  not  presume  beforehand,  there  is  no 
doubt  but  that  such  misbehavioor  would  draw  doffo  a 
heavy  censure  frpm  those  to  whom  the  judge  is  ao- 
coun table  for  his  conduct.     But  challenges  to  the 
polls  of  the  jury  (who  are  judges  of  fact)  are  reduced 
to  fonr  heads  by  Sir  Edward  Coke :  propter  honorie  re» 
spectum  ;  propter  defectum  ;  propter  affectum  ;  and  prep^ 
ter  delictum,   i.  Propter  honoris  reepectum;  as,  if  a  lord 
of  pariiamertt  be  impannellcd  on  a  jury,  he  may  be 
challenged  by  either  party,  or  be  may  challenge  hin^ 
self.   2.  Propter  defectum;  as,  if  a  juryman  be  an  aliea 
born,  this  is  defect  of  birth  \  if  he  be  a  slave  or  bond* 
man,  it  is  defect  of  liberty,  and  he  cannot  be  a  Uber  «# 
iegalis  homo.      Under  the  word  homo  also,  though  a 
name  common  to  both  sexes,  the  female  is  however  ex* 
eluded,  propter  defectum  sexue :  except  when  a  widow 
feigns  herself  with  child  in  order  to  exclude  the  next 
heir,  and  a  supposititious  birth*  is  suspected  to  be  in* 
tehded }  then  upon  the  writ  de  venire  inspkitndo^  ^j^vy 
of  women  is  to  be  impannelled   to  try  the  question 
whether  with  child  or  not.   But  the  principal  deficiency 
is  defect  of  estate  sufficient  to  qualify  htm  to  be  a  joitnv 
which  depends  upon  a  variety  of  statutes*.     3.  Jurors*^ 
may  be  challenged  jtm^f^  affecttim^  for  suspicion  ofbiaeff|^^^ 
or  partiality.     This  may  be  either  a  principal  cfaal*|||,  ^^^ 
lenge,  or  to  the  &vour.    A  principal  challenge  is  socb^ 
where  the  canse  assigned  carries  with  it,  prima  facie^ 
evident  marks  of  suspicion  either  of  malice  or  favonr; 
as,  that  a  juror  is  of  kin  to  either  party  within  the 
ninth  degree  \  that  he  has  an  interest  in  the  causey  that 
there  is  an  action  depending  between  him  and  the  par* 
ty }  that  he  has  taken  money  for  his  vefdict,  Sec  which 
if  true  cannot  be  overruled  \  for  jurors  must  be  omm 
exceptume  majoree.  Challenges  to  the  favour  are  where 
the  party  hath  no  principal  challenge  \  hut  objects  only 
some  probable  circumstances  of  suspicion,  as  acquaint- 
and  the  like  \  the  validity  of  which  most  he  left 


ance. 


to  the  determination  of  triore^  whose  office  is  to  de^ 
cide  whether  the  juror  be  favourable  or  unlmvooiaUeb 
4.  Challenges /ir^fer  delictum^  are  for  some  crime  or 
misdemeanour  that  aifects  the  jurorV  credit,  and  ren- 
ders him  iofiimons :  As  for  a  conviction  of  treason^ 
felony,  perjury,  or  conspiracy  j  or  if  for  some  infimwns 
offence,  he  hatb  received  judgment  of  the  pilbry  or 
the  like. 

II.  In  criminal  cases,  challenges  may  be  made  either 
on  the  part  of  the  king,  or  on  that  of  the  prisoner  ^ 
and  either  to  the  whole  array,  or  to  the  separate  polhiy 
for  the  very  same  reasons  that  they  may  be  in  eivil 
causes.  For  it  is  here  at  least  as  necessary  as  there, 
that  the  sheriff  or  returning  officer  be  totally  indiiEer^ 
ent  ^  that,  where  an  alien  is  indicted,  the  jury  should 
he  de  medietaU^  or  half  foreigners,  if  so  many  are  found 
in  the  place  (which  does  not  indeed  hold  in  treasons^ 
aliens  being  very  improper  judges  of  the  breach  of  aK 
legiance  ^  nor  yet  in  the  case  of  Egyptians  undec  the 
statute  22  Hen.  VIIL  c.  lo.) ;  that  on  every  panel 
Uiere  should  he  a  competent  number  of  hundreders; 
and  that  the  particular  jurors  should  be  omni*omcepiioM9 
majore^  not  lisAile  to  objections  either  propter  honorit' 
respectum^  propter  defectum  f  propter  effeetum^  or  ff^ 
ter  delictum^ 
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Jl        atjied  challeoges /or  coMue;  which  maybe  without stibt 


ChaloBtf,  In  i^iii  ^£yj|  j^QJ  crimioal  trials.  But  in  crimiaal  cases, 
or  at  least  in  capital  ones,  there  is,  injavorem  vtt<e^  al- 
lowed to  the  prisoner  an  arbitrary  ana  capricious  spe* 
cies  of  challenge  to  a  certain  nomber  of  jurors,  with- 
oat  showing  any  cause  at  all  ^  which  is  called  a  peremp- 
tory challenge :  a  proyision  fall  of  tenderness  and  hu- 
mapity  to  prisoners  for  which  oar  laws  are  justly  fa- 
mous. This  is  grounded  on  two  reasons :  i.  As  every 
one  must  be  sensible  what  sadden  impressions  and  on« 
accoantable  prejudices  we  are  apt  to  conceive  upon  the 
bare  looks  and  gestures  of  another  j  and  how  necessary 
it  is  that  a  prisoner,  when  put  to  defend  his  life,  should 
have  a  good  opinion  of  his  jury,  the  want  of  which 
might  totally  disconcert  him^  the  law  wills  not  that 
be  should  be  tried  by  any  one  man  against  whom  he 
baa  conceived  a  prejudice,  even  withoot  being  able  to 
assign  a  reason  for  snch  his  dislike.  2.  Because  upon 
challenges  for  cause  shown,  if  the  reason  assigned  prove 
insofficient  to  set  aside  the  jaror,  perhaps  the  bare  ques- 
tioning his  indifference  may  sometimes  provoke  a  re- 
■entment  ^  to  prevent  all  Dl  consequences  from  which, 
the  prisoner  is  still  at  liberty,  if  he  pleases,  perempto- 
rily to  set  him  aside. 

This  privilege  of  peremptory  challenges,  thoagh 
granted  to  the*prisoner,  is  denied  to  the  king  by  the 
statute  33  Edward  L  stat.  4.  which  enacts,  that  the 
king  shall  challenge  no  jurors  without  assigning  a  cause 
certain,  to  be  tried  and  approved  by  the  court-  How- 
ever, it  is  held  that  the  king  need  not  assign  his  cause 
of  challenge  till  all  the  panel  is  gone  through,  and  un- 
less there  cannot  be  a  full  jury  withont  the  persons  so 
challenged.  And  then,  and  not  sooner,  the  king's 
ooonsel  mast  show  the  cause,  otherwise  the  juror  shall 
beiwon. 

The  peremptory  challenges  of  the  prisoner  must, 
howeyer,  have  some  reasonable  bpundary,  otherwise  he 
mifffat  never  be  tried.  This  reasonable  boundary  is  set- 
tled by  the  common  law  to  the  nomber  of  35  j  that  is, 
one  onder  the  nomber  of  three  full  juries,  ror  the  law 
jodgesy  that  35  are  fully  sufficient  to  allow  the  mpst 
timoroos  man  to  challenge  through  mere  caprice  ^  and 
that  he  who  peremptorily  challenges  a  greater  number, 
or  three  full  juries,  has  no  intention  to  be  tried  at  all. 
And  therefore  it  deals  with  one  who  peremptorily  chal- 
lenges above  35,  and  will  not  retract  his  challenge,  as 
with  one  who  stands  mute  or  refoses  his  trial }  by  sen- 
tencing him  to  the  pein  forte  ei  dart  in  felony,  and  by 
attainting  him  in  treason.  And  so  the  law  stands  at 
this-  day  with  regard  to  treason  of  any  kind.  But  by 
Matate  22  Hen.  VIII.  c.  14.  (which,  with  regard  to 
feloniea,  stands  unrepealed),  no  person  arraigned  for 
felony  can  be  admitted  ta  make  more  than  20  peremp- 
toiT  challenges. 

tHiiLONS'^uiuSAONC,  a  ancient  town  of  France, 
in  Burgondy,  and  capital  of  the  Chalonnois,  with  a 
otadel  and  bishop's  see.  It  is  seated  on  the  river 
Saone,  in  £.  Long-  5.  7.  N.  Lat.  46.  47. 

CuALOVa-sur'Marne^  a  large  episcopal  town  of 
Fmnce*  in  Champagne.  It  carries  on  a  considerable 
trade  10  shalloons  and  other  woollen  stuffs.  It  Is  sealed 
between  two  fine  meadows  on  the  rivers  Marne,  Man, 
and  Nao,  in  £.  Long.  4.  37.  N.  Lat.  48.  57. 

CHALONEB,  Sia  Thomas,  a  statesman,  soldleri 
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and  poet,  descended  from  a  good  family  In  Denbigh  Ch«Ioner. 
in  Walea,  was  bora  at  London  about  the  year  ICIJ. 
Having  been  educated  in  both  universities,  but  chiefiy 
at  Cambridge,  he  was  introduced  at  the  court  of  Hen- 
ry VIII.  who  sent  him  abroad  in  the  retinue  of  Sir 
Henry  Knevet,  ambassador  to  Charles  V.  and  he  had 
the  honour  to  attend  that  mouarcli  on  his  fatal  expedi- 
tion against  Algiers  in  1541.  Soon  after  the  fleet  left 
that  place,  he  was  shipwrecked  on  the  coast  of  Bar* 
bary  in  a  very  dark  night :  and  having  exhausted  his 
strength  by  swimming,  be  chanced  to  stiike  bis  bead 
against  a  cable,  which  he  had  the  presence  of  mind  to 
catch  hold  of  with  his  teeth  \  and,  with  the  loss  of  se- 
veral of  them,  was  drawn  up  by  it  into  the  ship  to 
which  he  belonged.  Mr  Cbaloner  returned  sooa  after 
to  England,  and  was  appointed  first  clerk  of  the  coun- 
cil, which  office  he  held  durinjr  the  rest  of  that  reign. 
On  the  accession  of  Edward  VL  he  became  a  favourite 
ef  the  duke  of  Somerset,  whom  he  attended  to  Scot- 
land, and  was  knighted  by  that  nobleman  after  the 
battle  of  Mosselburgh,  io  I547*  The  protector^s  fall 
put  a  stop  to  Sir  Thomas  Chaloner's  expectations, 
and  involved  him  in  difficulties.  During  the  reign  of 
Queen  Mary,  being  a  determined  Protestant,  he  was  in 
some  danger  $  bat  having  many  powerful  friends,  he 
had  the  good  fortune  to  escape.  On  the  accession  of 
Queen  Elizabeth,  he  appeared  again  at  court )  and  was 
so  immediately  distinguished  by  her  majesty,  that  she 
appointed  him  ambassador  to  the  emperor  Ferdinand  I. 
being  the  first  ambassador  she  nominated.  His  com- 
mission was  of  great  importance  \  and  the  queen  was 
so  well  satisfied  with  his  conduct,  that  soon  after  his 
return,  she  sent  him  in  the  same  capacity  to  Spain  i 
but  Sir  Thomas  was  by  no  means  Satisfied  with  this  in- 
stance of  her  majesty *s  confidence :  the  conrts  of  Eng- 
land and  Spain  being  at  this  time  extremely  dissatis- 
fied with  each  other,  he  foresaw  that  his  situation  woold 
be  very  disagreeable,  and  so  it  proved  \  but  Elizabeth 
mast  be  obeyed.  He  embarked  for  Spain  in  1561, 
and  returned  to  London  in  1564,  in  consequence  of 
a  request  to  his  sovereign,  in  an  elegy  written  in  imita- 
tion of  Ovid.  After  his  return,  he  resided  in  a  honse 
built  by  himself  in  Clerkenwell  close,  where  he  died 
the  year  1565,  and  was  buried  in  St  PanPs.     Sir 
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William  Cecil  assisted  as  chief  mourner  at  his  fu- 
neral. 

So  yarioas  were  the  talents  of  Sir  Thomas  Chalo- 
that  he  excelled  in  every  thing  to  which  he  ap- 


ner, 


plied  himself*  He  made  a  considerable  figure  as  a  poet. 
His  poetical  works  were  published  by  William  Malim, 
master  of  St  Paul's  school,  in  1575).  His  capital  work 
was  that  *'  Of  restoring  the  English  republic,  in  ten 
books,^  which  he  wrote  when  he  was  ambassador  in 
Spain.  It  is  remarkable,  that  this  great  man,  who 
knew  how  to  transact  as  well  as  write  upon  the  most 
important  affairs  of  states  and  kingdoms,  could  descend 
to  compose  a  dtctumary  for  children^  and  to  translate 
from  the  Latin  a  book  Of  the  office  of  Servants^  merely 
for  the  utility  of  the  subjects. 

Chaloner,  Sir  Thomas^  the  vonnger,'  though  in- 
considerable as  an  author,  deserved  to  be  recorded  as  a 
skilful  naturalist,  in  an  age  wherein  natural  history  was 
Terr  little  understood  in  this  or  any  other  country; 
and  particalarly  as  the  founder  of  the  alum  works  in 
Yorkshirci  which  have  since  proved  so  exceedingly  ad- 
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Chilooeir  Tftntsgeoiis  to  the  commerce  of  this  kingdom*  He 
11  was  the  only  son  of  Sir  Thomas  Chaloner  mentioned 
.  ^*'^"'  ^  in  the  last  arttcle,  and  was  born  in  the  year  1 559.  Be- 
'  ing  very  young  at  the  time  of  his  fatber^s  death,  the 
lord^treasurer  Bnrleigh,  taking  charge  of  hb  education, 
sent  him  to  St  Paul's  school,  and  afterwards  to  Mag- 
dalen college  in  Oxford,  where,  like  his  father,  he  dis* 
covered  extraordinary^talents  for  Latin  and  £nglish 
poetry.  About  the  year  1580,  he  made  the  tour  of 
Europe,  and  returned  to  England  before  1584  ;  for 
in  that  year,  we  find  him  a  freqnent  attendant  in  the 
court  of  Queen  Elizabeth.  About  this  time  he  mar- 
ried the  daughter  of  Sir  William  Fle^^ood,  re- 
corder of  London.  In  1591  he  was  knighted }  and, 
some  time  after,  discovered  tbe  alum  mines  on  his 
estate  at  Gisborough,  near  the  xiver  Tees  in  York- 
shire (a). 

Towards  the  latter  end  of  the  qneen*s  reigik.  Sir 
Thomas  visited  Scotland ;  and  returning  to  England  in 
the  retinue  of  King  James  I.  found  such  favour  in  the 
sight  of  his  majesty,  that  he  was  immediately  appoint- 
ed governor  to  Prince  Henry,  whom  he  constantly  at- 
tended, and,  when  his  royal  pupil  vkited  Oxford,  was 
honoured  with  the  degree  of  master  of  arts.  How  he 
was  employed  after  the  death  of  the  prince  is  not 
known.  Some  years  before  that  event,  he  married 
a  second  wife,  the  daughter  of  Mr  William  Blount  of 
liondon,  by  whom  he  had  some  children.  He  died  in 
the  year  1615,  and  was  buried  at  Cbiswick  in  Middle- 
sex. His  eldest  son  William  was  created  a  baronet  in 
iSth  of  James,  anno  1640.  The  title  was  extinct 
in  1 68 1.  He  wrote,  i.  Dedication  to  Lord  Burleigh 
of  his  fatfaer^s  poetical  works,  dated  1579.  2.  The 
virtue  of  nitre,  wherein  is  declared  the  sundry  oures  by 
the  same  effected.     Lond.  1584,  4to. 

CHALYBEAT,  in  Medicine^  an  appellation  given 
to  any  liquid,  as  wine  or  water,  impregnated  with  par- 
ticles of  iron  or  steel.    See  Mineral  Waters. 

CHALYBES,  in  Ancient  Geography^  an  ancient 
people  of  the  Hither  Asia.  Their  situation  is  diffier- 
ently  assigned :  Strabo  placing  them  in  Paphlagonia, 
'  to  the  east  of  Synope  \  Apollonius  Rhodius  and  Ste- 
phanus,  on  the  east  of  the  Thermodon,  in  Pontus }  call- 
ed Hali%ones^  by  Homer.  They  either  gave  their  name 
to.  Or  took  it  from,  their  iron  manufactures  (Xenophon, 
Val.  Flaccus),  their  only  support,  their  soil  being  bar- 
'  ren  and  ungrateful,  (Dionysius  Periegetes). 

CHAM,  or  Khak,  the  title  given  to  the  sovereign 
princes  of  Tartanr. 

The  word,  in  the  Persian,  signifies  mighty  krd;  in 
tbe  Sclavonic,  emperor.  Sperlingius,  in  his  disserta- 
tion on  the  Danish  term  •{  majesty^  honing^  Artng-,  thinks 
the  Tartarian  eham  may  be  well  derived  from  it ;  add- 
ing, that  in  the  north  they  say  Ann,  konnen,  ktmge^  Aon- 
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fMiotg,  &c.  The  term  eham  is  also  applied|  mmong  the 
Persians,  to  tbe  great  lords  of  the  court,  and  the  go- 
vernors of  provinces. 

Cham,'  in  Qeographyj  a  town  of  the  Bavarian  pala«> 
tinate,  situated  on  a  river  of  the  same  name,  about  25 
miles  north-east  of  Ratisbon*  £•  Long*  13.  N.  Lai. 
49.15. 

CHAM  A,  in  Zoology^  a  genus  of  shell  fish  belong- 
ing to  the  order  of  vermes  testaceae.  The  shell  is  thick, 
and  has  two  valves ;  it  is  an  animal  of  the  oyster  kind, 
Linnseus  enumerates  14  species,  principally  distingnisli- 
ed  by  the  figure  of  their  shells. 

CH AMADE,  in  Wiar^  a  certain  beat  of  a  drum,  or 
sound  of  a  trumpet,  which  is  given  the  enemy  as  a  sig- 
nal to  inform  them  of  some  propositions  to  be  mado  to 
tbe  commander,  either  to  capitulate,  to  have  leave  to 
burv  their  dead,  make  a  tmce^  or  the  like.  Menage 
derives  tbe  word  from  the  Italian  ckkanaia^  of  eiamare, 
"  to  cry." 

CHAMJEDRYS.  See  Veronica,  Botant  Index. 

CHAMiEPITHYS.  See  Teucrium,  Botant 
Index. 

CHAMiEROPS.    See  Botant  Index. 

This  plant  the  Americans  call  thiUch^  from  the  ase 
to  which  the  leaves  are  applied.— -Under  the  name  of 
palmetto,  however,  Mr  Adaoson  describes  a  species  of 
palm  which  grows  naturally  at  Senegal,  whose  tnink 
rises  firom  50  to  60  feet  in  height :  from  the  upper  end 
of  the  trunk  issues  a  bundle  of  leaves,  which,  in  tom- 
ing  off,  form  a  round  head :  each  leaf  represents  a  fan 
of  five  or  six  feet  in  expansion,  supported  by  a  tail  of 
the  same  length.  Of  these  trees  some  produce  male 
flowers,  which  are  consequently  barren  ;  others  are  fe- 
male, and  loaded  with  fruit,  which  succeed  each  other 
uninterruptedly  almost  tbe  whole  year  round.  Tbe 
fruit  of  the  large  palmettos,  Mr  Adanson  affirms  to  be 
of  the  bigness  of  an  ordinary  melon,  but  rounder ;  it  is 
enveloped  in  two  skins,  as  tough  as  leather,  and  as  thick 
as  strong  parchment  y  within  the  fruit  is -yellowish,  and 
full  of  filaments,  fastened  to  three  large  kernels  in  the 
middle.  The  negroes  are  very  fond  of  this  fmit, 
which,  when  baked  under  the  ashes,  is  said  to  taste 
like  a  quince. 

CHAMANIM,  in  the  Jewish  antiqnities,  is  the  He- 
brew name  for  that  which  the  Greeks  call  Pyreia  or 
Pyrateria;  and  St  Jerome  in  Leviticus  has  translated 
aimuhchroj  in  Isaiah,  debihra.  These  chamanim  were, 
according  to  Rabbi  Solomon,  idols  exposed  to  tbe  sun 
upon  the  tops  of  houses.  Abenezoa  says  they  were 
portable  chapels  or  templea  made  in  tbe  form  of  cha- 
riots, in  honour  of  the  sun.  What  the  Greeks  call 
Pyreia  were  temples  consecrated  to  the  sun  and  fire, 
wherein  a  perpetual  fire  was  kept  up.  They  were 
built  upon  eminenoes  ^  and  were  laige  enclosures  witb- 
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(a^  Sir  Thomas,  during  his  residence  in  Italy,  being  particularly  fond  of  natural  history,  spent  some  time  at 
Pozzoli,  where  he  was  very  attentive  to  the  art  of  producing  alum.  Thb  attention  proved  infinitely  serviceable 
to  his  country,  though  of  no  great  benefit  10  himself  or  his  family,  his  attempt  being  attended  with  much  dif- 
ficulty and  expence.  It  was  begun  about  the  vear  1600,  in  the  reign  of  Queen  Elizabeth  ^  but  was  not  brought 
to  any  degree  of  perfection  till  some  time  in  the  reign  of  Charles  L  by  the  assistance  of  one  Russel  a  Walloon, 
and  two  other  workmen  brought  from  the  alum  works  at  itocbelle.  Bv  one  of  tbe  arbitrary  acts  of  Charies,  it 
:was  tben  deemed  a  mine  royal,  and  mnted  to  Sir  Paul  Pindar.  Tbe  long  parliament  adjudged  it  a  monopoly, 
.And  justly  restored  it  to  tbe  original  proprietors. 
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k        GuQbr0fi».or  worshippiers  of  iire,  io  Persia  and  Ui^  East 
Qlw«^T>  lodiesy  hfiv«  still  these  Pyreiai     The-  word  chtmawim 
tf  dfxived  from  chaw^n^  wiiidb  sigiki&ed  to  wana  or 

CHAMABINt  a  wor^  wbLcli  occurs  in  several 
places  of  the  Hebrew  Bible,  and  is  generally  translated 
Ibe  priesU  of  the  iMtp  or  the  priests  chthed  in  blacky 
becaosq  chamar aignifiea  '^black/'  ov  '^ blackness.*'  St 
JefAvie^  ip  the  second  book  of  Kings,  renders  i^  aru* 
spicfSm  Id  Itseea  and  ZeplianiAb*  he  translates  it  tedi^ 
iui  or  church- wardens*  But  the  best  commentators  are 
of  opini^oQ,  that  by  this  word  we  aise  to  onderttaqd  the 
pries^  of  the  fjslse  gods,  and  ta  paritonl^  the  worship- 
pers of  fire :  because  they  were,  as  they  say,  digested 
la  bla^k^)  or  perhaps  the  Hebrews  gave  them  this  name 
in  derision,  because,  as  they  were  continually  employed 
in  fcakuig  care  aboot  the  fuel,  and  keeping  up  the  fire, 
they  were  always  as  black  as  smiths  or  colliers*  We 
find  priests,'  aaiong  those  of  Isis,  called  tnelanepAorif 
that  is  to  say,  that  wear  black  9  bi|t  whether  this  may 
lnB  by  reason  of  theij:  dressing  io  black»  or  whether  it 
vnue  because  tbey  wiore  a  cei^in  abioing  black  veil  io 
the  processions  of  this  goddess,  is  not  certain  Ctunor, 
in  Arabic,  signifies  the  ^*  moon*'*  Isis  is  the  same  dei« 
ty.  Qrotiiis  thinks  the  Bomafi  piieflts,  cajled  camilli^ 
came  from  the  Hebi^w  chatnflninp  lliose  aou>ng  the 
heathens  vho  sacrificed  to  the  io&rnal  gods  wece  dresf 
sed  in  black. 

CHAMBER,  in  buildings  a  member  of  a  lodging, 
or  pi.ece  of  an  apartmen|:,  ordinarily  Intended  for  sleep- 
ing in  \  and  called  by  the  liatias  cubicuitsm*  The 
word  comes  from  the  Latin  Qom^ra  ;  and  that,  accordt- 
ilig  to  j^&boi/,  from  the  Greek  tu^^tm^tt^  vault  or  curve  ; 
the  terns  cbamber  being  originally  coofiAed  to  places 
arched  over. 

A  complete  apartment  is  to  consist  of  a  hall^  antA* 
<4iAinbei^9  chofnber^  and  cabinet. 

Privy  Chambki^  Gentlemen  of  the  privy  chamber 
are  servants  of  the  king,  who  are  to  wait  and  attend 
on  lii«D  and  the  queen  at  cocgrt,  in  their  diversions,  &c. 
Thfir  number  is  forty^eight,  under  the  lord  chamber- 
.lain«  twelve  of  whom  are  io  quarterly  waiting,  and  two 
«if  these  lie  la  the  privy  chamber.  • 

la  the  absence  of  the  lord  chamberlain,  or  vice 
ohanherlftio,  they  execute  the  king^s  orders :  %t  com- 
natiops,  two  of  them  personate  tlie  dukes  of  Aquitain 
and  Normandy  ^  and  six  of  them,  appointed  by  the 
lord  chamberUin,  attend  ambassAdors  from  crowned 
heads  to  their  audiences,  a^d  in  public  entries.  The 
gentlemen  of  the  privy  chamber*  were  instituted  b/ 
Henry  VH. 

Chamber,  in  polioy^.the  place  where  oertaio  assem- 
,bliee  tie  held ;  also  the  assemblies  themselves.  Of  these 
some  are  established  for  the  administration  of  justice, 
others  for  commercial  affairs. 

Of  the  .first  kind  are,  i.  Star  chamber,  so  called 
because  the  roof  was  painted  with  stars }  the  aMthori- 
ty,  fomeVf  and  jurisdiction  of  which,  are  absolutely 
i3)olished  by  the  statute  17  Car.  I.  a*  Imperial  cham- 
ber of, Spire,  the  supreme  court  of  judio^tory  ip  the 
cmpise,  erected  by  Maximilian  L  This  chamber  baa 
a  right  of  Jodgiqg  by  appeal ;  and  is  the  last  resort  of 
all  civil  affiurs  of  the  states  and  subjects  ojf  the  empire, 
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worshipped*     The  ^n  the  s%mo  manner  as  the  auiic  council  of  Vtenilft*  Cbambe?. 


Nevsftheless  it  ia  restrained  in  several  cases :  it  takes 
no  notice  of  matrimonial  causes,  these  being  left  to  the 
pope  'y  nor  of  criminal  causes,  which  either  belong  to 
particular  princes  of  towns  in  th^r  respective  territo* 
ries,  or  are  cognizable  by  all  the  states  of  the  empire 
in  a  diet.  By  the  treaty  of  Osoaborg,  in  1648,  fifty 
assessors  were  appointed  for  this  chamber,  whereof  24 
were  to  be  Frotestaots,  and  26  Catholics  ^  besides  fiv^ 
presidents,  two  of  them  Protestaots,  and  the  rest  Ca- 
tholics. 3.  Chamber  of  accounts,  a  sovereign  court  in 
Fraiuce,  where  accounts  are  rendered  of  all  the  kipg^s 
revenues,  inventories  and  avowals  thereof  registered| 
oaths  of  fidelity  taken,  and  other  things  relating  to  the 
finances  transacted.  Th^re  are  nine  in  France :  that 
of  Paris  is  the  chief ;  it  registers  proclamations,  ti»a« 
ties  of  peace,  naturalizations,  titjes  of  nobility,  &c 
All  the  members  wear  long  black  gowns  of  velvet,  of 
satin,  or  damask,  according  to  their  places.  4.  Eccle- 
siastical chambers  in  France,  which  judge  by  appeal  of 
differences  about  collecting  the  tythes.  5.  Chamber  of 
audience,  or  grand  chamber,  a  jurisdiction  in  each  par- 
liament of  France,  the  counsellors  of  which  are  called* 
jugeurSf  or  judges,  as  those  of  the  chamber  of  inquest^ 
are  oalled  raporieurj^  reporters  of  processes  by  writ- 
ings 6.  Chamber  of  the  edic^  or  miparty,  a  court  es- 
tablished by  virtue  of  tb^  edict  of  pacification  in  favour 
of  those  of  the  reformed  religion.  Thi^  chamber  is  now 
<upprQ89ed.  7*  Apostolical  chamb^  of  Borne,  that 
wherein  aSajurs  relating  to  the  revenues  of  the  diurch 
and  the  pope  are  transacted.  This  council  consists  of 
the  cai;dinal  camerliaga,  the  governor  of  the  rota^  a 
tj:easvrer,  an  auditor,  a  president,  one  advocate-gen^ 
ral,  a  solicitor^general,  a  coromiss^iry,  and  twelve  clerks. 
8.  Chamber  of  London,  an  apartjment  in  poildhal], 
vi^here  the  city-money  is  deposited. 

Of  the  last  sort  are,  the  chambers  of  conunerce^  the 
.chambers  of  assurance  \  an4  the  royal  or  syndical  duun- 
bfsr  of  booksellers  in  France. 

I.  The  chamber  of  commerce  is  an  assembly  of  mer- 
cbfmtfl  and  tradejrs,  where  the  a&irs  relating  to  trade 
are  t^eat^d  of.  There  are  several  established  in  most 
of  the  chief  cities  of  Fiance ;  and  in  our  own  country 
we  have  lately  seen  chambers  pf  this  kind  epected, 
particularly  in  London,  Edinburgh,  and  Glasgow, 
a.  Cl\amber  of  aflsjltt^^lce,  in  France,  denotes  a  society 
of  merchants  and  others  ibr  carrying  on  the  bpskvei|s 
of  ii\soriog :  but  in  Holland  it  signifies  a  couft  of  jus- 
tice, where  causes  relating  to  insurances  are  tned. 
3.  Chamber  of  booksellers  in  Paris,  ^n  i^ssemblj  con- 
sisting of  a  syndic  apd  assistants,  elected  by  four  dele- 
gates from  the  printers,  and  twelve  from  the  book- 
. sellers,  to  visit  the  books  imported  from  abroad,  and' 
to  search  the  houses  pf  sellers  of  marble  paper,  print- 
sellers,  and  dealers  in  printed  paper  for  hangings,  who 
are  prohibited  from  keeping  any  letters  proper  for 
printing  boo.ks.  In  the  visitation  of  books,  which 
ought  to  be  performed  by  three  persons  at  least  from 
among  the  syndic  and  assistants,  all  libels  against  the 
honour  of  God,  and  the  welfiure  of  the  state,  and  all 
books  printed  eith^  within  or  witbont  the  kingdom 
in  breach  of  their  regulations  and  privileges,  are  s^pt, 
even  with  the  merchandises  that  may  happen  to  be  in 
the  iialos  with  such  libels  or  other  prohibited  books. . 

Tho. 
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Cbambtr,  The  days  appdhit^  for  Ibis  ditmbcfr  to  me^  are-  lain  ayre  waicalkd^ratlwr  a  legal  robbery  than  ftootot 
OhMuber-  Tuesdays  and  Fridays,  at  two  o'ielock  in  tbe  after*  of  jastieej  and  when  the  comUned  lords  seized  King 
.    '"°*    ,  noon. 

'  Chamber,  in  military  affairs,     i.  Powder  eham- 

ber,  or  bomb  ehamber;  a  place  sank  under  ground 
for  holding  the  powder,  or'  benfbs,  where  they  may 
be  out  of  danger,  and  secured  from  tbe  rain.  2.  Cham- 
ber of  a  mine  $  the  plaee,  most  commonly  of  a  eobicai 
form,  where  the  powder  is  confined*  3.  Chamber 
of  a  mortar ;  that  part  of  the  chase,  much  narrower 
than  the  rest  of  the  cylinder,  where  the  powder  lies. 
It  is  of  diflerent  forms  ^  sometimes  like  a  reversed 
cone  ;  sometimes  globular,  with  a  neck  for  its  commu- 
nication with  the  cylinder,  whence  it  is  called  a  bottled 
chamber,)  but  most  commonly  cylindrical,  that  being 
tbe  form  which  is  found  by  experience  to  carry  the 
ball  to  the  ^(reatest  distance. 

CHAMBERLAIN,  an  officer  charged  witb  tbe 
psanagement  and  direction  of  a  chamber.  See  Cham- 
ber in  Pokey. 

There  are  almost  as  many  kinds  of  chamberlaina  as 
chambers ;  tbe  principal  whereof  are  as  follows  : 

Lwrd  Chamberlain  of  Great  Briimn^  the  sixth  great  jeants  at  arms,  of  all  physicians,  apothecaries,  surgeons, 
officer  of  the  crown  $  to  whom  belong  livezy  and  barbers,  the  king's  cha|dains,  &c  and  administeia  tbe 
lodging  in  tbe  king*s  oonrt ;  and'  there  are  certain  oath  to  all  officers  abore  stairs. 
fees  doe  to  htm  from  each  archbishop  or  bishop  when  Other  chamberlains  are  those  of  tbe  king's  coat 
ibey  perform  their  homage  to  the  king,  and  from  all  of  excbeqoer,  of  North  Wales,  .of  Chester,  of  the  01^ 
peers  at  their  creation  or  doioff  thetr  homage.  At  of  London,  &c  in  which  case  this  officer  is  generattf 
the  coronation  of  every  king,  be  is  to  have  forty  ells  of  <  the  receiyer  of  all  rents  and  revenues  helongbg  to  the 
crimson  velvet  for  bis  own  robes.  This  officer,  en  the  plaoe  whereof  he  is  chamberlain, 
coronation  day,  is  to  bring  tbe  kiag  bis  shirt,  coif,  and 


James  VL  August  24.  1582,  and  carried  bim  to  Ruth* 
▼en  Castle,  tbey  issued  a  proclamation  in  the  king's 
name,  discharging  tbe  chambcrlaifl  ayres  to  be  k)^pt» 
The  chamberlain  had  great  fee^  arising  Irom  tbe  pro* 
fits  of  escheats,  fines,  tolls,  and  customs.  This  omcs 
was  granted  beriubly  to  tbe  family  of  Stuart  doke 
of  Lenox:  and  when  their  male  line  fmiled.  King 
Charles  II.  conferred  it  in  like  manner  upon  his  natif 
ral  son,  whom  be  created  doke  of  Monmouth,  and  on 
his  forfeiture  it  went  to  the  duke  of  Lenox  $  bnt  thai 
family  surrendered  the  office  to  the  crown  in  lyoj. 

Zm/  Chaubsblain  of  the  Homehoid^  an  officer  who 
has  the  oversight  and  direction  of  all  officers  belonging 
to  the  king's  chambers,  except  -the  precinct  of  th» 
kioff's  bedcbamber. 

fie  has  the  oversight  of  the  officers  of  the  wardrobe 
at  all  his  majesty's  booses,  and  of  the  removing  waid.* 
robes,  or  of  beds,  tents,  revels,  music,  comedians,  hunt* 
ing,  messengers,  &c.  retained  in  the  king's  servico. 
He  moreover  has  the  oTersight  and  direction  of  the 


wearing  clothes;  and  after  the  king  is  dressed,  he 
claims  his  bed,  and  all  the  furniture  of  his  chamber, 
for  his  fees  :  he  also  carries,  at  the  coronation,  the  coif, 
gloves,  and  linen,  to  be  used  by  the  king  on  that  occa- 
sion \  also  the  sword  and  scabbard ;  the  gold  to  be  of- 
fered by  the  king,  and  the  robes  royal  and  crown  :  he 
dresses  and  undresses  tbe  king  on  that  day,  waits  on 
bim  before  and  after  dinner,  &e.  To  this  officer  be- 
longs the  care  of  providing  idl  things  in  tbe  boose  of 
lords,  in  tbe  time  of  parliament ;  to  him  also  belongs 
the  government  of  the  palace  of  Westminster  >  he  dis- 
poses likewise  of  tbe  sword  of  state,  to  be  earned  be- 
ters  the  king,  to  what  lord  be  pleases. 

The  great  chamberlain  of  Scotland  was  ranked  by 
King  ifdcolm,  as  the  third  great  officer  of  the  crown, 
and  was  called  Camerariut  Domini  JUgit.  Before 
s  treasurer  was  appointed,  it  was  bis  doty  to  collect  the 
fevenue  of  the  crown;  and  he  disbursed  tbe  money 
necessary  for  the  king's  expences,  and  the  maintenance 
of  the  king's  household.  From  the  time  that  a  trea- 
surer was  appointed,  his  province  was  limited  to  the 
boroughs  throughoot  tbe  kingdom,  where  he  was  a 
sort  of  justice  general,  as  he  had  a  power  for  judging 
of  all  crimes  committed  within  the  borough,  and  of 
tbe  crime  of  forestalling.  He  was  to  hold  chamber- 
lain ayres  every  year.  He  was  supreme  judae :  nor 
could  any  of  his  decrees  be  questioned  by  any  inferior 
judicatory.  His  sentences  were  put  in  execution  by 
tbe  magistrates  of  the  boroughs.  He  also  regulated 
the  price  of  provisions  within  the  borough,  and  the 
fees  of  the  workmen  in  the  mint  house.  His  salary, 
-was  only  200I.  a-year«  The  smallness  of  his  salary, 
-and  bis  great  powers,  bad  no  doubt  been  the  causes 

macb  oppressioa  in  this  officer,  and  the  chamber^ 
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In  the  exchequer  there  are  two  chamberlains,  wim 
keep  a  cootrolment  of  the  pells  of  receipts  and  exitos, 
and  haye  certain  kevs  of  the  treasury,  records,  dbe* 

CsAMBMBLAiH  oj  London  keeps  the  city  mooey^ 
which  ii  laid  up  in  the  chamber  of  London :  he  also 
presides  over  the  affairs  of  masters  and  apprentices,  aid 
makes  free  of  the  city,  &c. 

His  office  lasts  only  a  year;  bnt  tbe  custom  nsoaUy 
obtains  to  re-choose  the  same  person,  unless  charg^ 
with  any  misdemeanour  in  his  office. 

CHAMB£RLAYN£,  Edward,  descended  from 
an  ancient  family,  was  bom  in  Gloncesteishire,  1616, 
and  made  the  tour  of  Europe  during  the  distractioos 
of  tbe  civil  war.  After  the  Restoration,  he  went  as 
secretary  witb  tbe  earl  of  Carlisle,  who  carried  the  or- 
der of  the  Grarter  to  tbe  king  of  Sweden  \  was  ap- 
pointed tutor  to  the  duke  pf  Grafton,  natural  son  of 
Charles  U.  and  was  afUrwards  pitched  on  to  instruct 
Prince  George  of  Denmark  in  tbe  English  tongue.  He 
died  in  1703,  and  was  buried  in  a  yaol^  in  Chelsea 
churchyard  :  his  monumental  inscription  mentions  six 
books  of  bis  writmg  \  and  that  he  was  so  dcsiimis  of  do- 
ing service  to  posterity,  that  he  ordered  some  copies  of 
bis  books  to  be  covered  with  wax,  and  buried  with 
him.  That  work  by  which  he  is  best  kuoffn,  is  his 
Angliee  NotituB^  or  the  Present  State  of  England,  which 
bas  been  often  since  printed. 

Chamberlatkx,  John^  son  to  the  author  of  **  The 
Present  State  of  England,"  and  continuator  of  that  use- 
ful work,  was  admitted  into  Trinity  College,  Oxford, 
1685 ;  but  it  doth  not  appear  that  he  took  any  dc^grse. 
Beside  the  Continuation  just  mentioned,  he  was  author 
of  **  Dissertations,  historical,  critical,  theological,  and 
moral,  on  the  most  memorable  events  of  the  Old  and 
New  Testaments,  witb  Chronological  Tables/'  one 

vol. 
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CkuMhir-  ▼^d*  Mio }  and  translated  a  yariety  of  works  from  tho 

tejriM     French,  Dutch,  and  other  languages.     He  likewise 

I        was  F.  R.  S.  and  communicated  some  pieces,  inserted 

Cbam        j^  ^^^  Philosophical  Transactions.     It  was  said  of  him 

that  he  understood  sixteen  languages  \  but  it  is  certain 

that  he  was  nianler  of  the  Greek,  Latin,  French,  High 

and  Low  Dutch,  Portuguese,  and  Italian.     Though  he 

was  qualified  for  employment,  he  had  none  but  that  of 

gentleman-usher  to  George  prince  of  Denmark.     After 

m  useful  and  wtlUspent  life,  he  died  in  the  year  1724. 

He  was  a  very  pious  and  good  man,  and  earnest  in 

promoting  the  advancement  of  religion',  and  the  interest 

of  true  Christianity ;  for  which  purpose  he  kept  a  large 

correspondence  abroad. 

CHAMBEBRY,  a  considerable  and  populous  town 
of  Italy,  in  Savoy,  with  a  castle.  It  h  capital  of  the 
duchy,  and  well  built,  but  has  no  fortifications.  It  is 
watered  by  several  streams.  Which  have  their  sources 
in  St  Martinis  hill,  and  run  through  several  of  the 
•treets.  There  are  pi|izzas  under  most  part  of  the 
houses,  where  people  may  walk  dry  in  the  worst 
Weather.  It  hath  large  and  handsome  suburbs}  and 
lA  the  centre  of  the  town  is  the  royal  palace.  The 
|>arliament  meets  here,  which  is  composed  of  four 
presidents,  and  a  pretty  large  nomber  of  senators,  be* 
ing  the  supreme  tribunal  of  the  whole  duchy.  The  po* 
pulation  in  181 5  was  11,763.  The  Jesuits  college  is 
the  most  magnificsent  of  all  the  monasteries.  £.  Long. 
5.  50.  N.  Lat.  45.  25. 

CHAMBERS,  David,  a  Scots  historian,  priest, 
and  lawyer,  was  born  in  the  shire  of  Ross,  about  the 
yetLf  1530,  and  educated  in  the  university  of  Aber- 
deen. From  thence  he  went  to  France  and  Italy, 
where  he  continued  some  time,  particularly  at  Bou- 
logne, wliere,  in  1556,  he  was  a  pupil  of  Marianns 
Sozenus. 

After  his  return  to  Scotland,  he  was  appointed,  by 
Queen  Mary,  parson  of  Suddy  and  chancellor  of  Ross. 
He  was  soon  after  employed  in  digesting  the  laws  of 
Scotland,  and  was  principally  concerned  in  publishing 
the  acts  of  parliament  of  that  kingdom  by  authority 
in  1566.  He  was  also  appointed  one  of  the  lords  of 
•ession,  and  continued  her  majesty's  faithful  servant 
till  her  declining  fortune  obliged  her  adherents  to  seek 
for  refuge  in  other  kingdoms.  Chambers  went  first 
to  Spain,  where  be  was  graciously  received  by  King 
Philips  and  thence  he  travelled  to  Paris,  where  he 
was  no  less  kindly  received  by  Charles  IX.  of  that 
kingdom,  to  whom,  in  1572,  he  presented  his  history 
of  Scotland,  &c.  He  died  at  Paris  in  the  year  1 592, 
iiHTch  regretted  («ays  Mackenzie)  by  all  who  knew 
him.  His  writings  were  chiefly  calculated  to  assist 
his  royal  mistress,  and  to  extol  the  wisdom  of  the  Scots 
nation. 

Chambers,  Ephraim^  author  of  the  Scientific 
Dictionary  which  goes  under  his  name,  was  born  at 
Milton,  in  the  county  of  Westmoreland.  His  parents 
were  dissenters  of  the  Presbyterian  persuasion,  and  bis 
'  education  no  other  than  thi^t  common  one  which  is 
intended  to  qualify  a  youth  for  trade  and  commerce* 
When  he  became  of  a  proper  age,  he  was  put  appren- 
tice to  Mr  Senex  the  |^lobe>roaker,  a  business  which 
is  connected  with  literature,  and  especially  with  astro- 
"Oibmy  and  geography.  It  was  daring  Mr  Chambers^s 
veaideoce  with  this  skilful  mecka&iCy  that  he  contracted 
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that  taste  for  seieoee  and  Itarabg  which  accootpanted  Cbiirohcrtb 
him  through  life,  and  directed  all  hia  pursuits.  It  was 
even  at  this  time  that  he  formed  the  design  of  his 
grand  work,  the  ^*  Cyclopaedia '^^  and  some  of  the 
first  articles  of  it  wer«  written  behind  the  countrn 
Having  conceived  the  idea  of  so  great  an  undertaking, 
he  justly  concluded  that  the  execntion  of  it  would  not 
consist  with  the  avocations  of  trade  \  and  therefore  he 
quitted  Mr  Senex,  and  took  chambers  at  Gray^s  loui 
where  he  chiefly  resided  during  the  rest  of  his  days. 
The.  first  edition  of  the  Cychpadia^  which  was  the  re- 
sult of  many  years  intense  application,  appeared  in 
1728,  in  two  vols,  folio.  It  was  published  by  subscrip- 
tion, the  price  being  4I.  4s.  \  and  the  list  of  subscribers 
was  very  respectable.  The  dedication,  which  was  to 
the  king,  is  dated  October  15.  1727.  The  reputation 
that  Mr  Chambers  acquired  by  his  execution  of  this 
undertaking,  procured  him  the  honour  of  being  elect- 
ed F.  R.  S.  November  6.  1729.  In  less  than  10  years 
time  a  second  edition  became  necessary ;  which  accord- 
ingly was  printed,  with .  corrections  and  additions,  in 
1738}  and  was  followed  by  a  third  the  very  next 
year. 

Although  the  Cyclopaedia  was  the  grand  business  of 
Mr  Chambers's  life,  and  may  be  regarded  as  almost 
the  sole  foundation  of  his  fame,  his  attention  was  not 
wholly  confined  to  this  undertaking.  He  was  con- 
cerned in  a  periodical  publication,  entitled,  *'  The 
Literary  Magazine,^'  which  was  begun  in  1735*  In 
this  work  he  wrote  a  variety  of  articles,  and  particu- 
larly a  review  of  Morgan's  **  Moral  Philosophy.'' 
He  was  engaged  likewise,  in  conjunction  with  Mr 
John  Martyn,  F.  R.  S.  and  professor  of  botany  at 
Cambridge,  in  preparing  for  the  press  a  translation  and 
abridgment  of  the  ^  Philosophical  History  and  Me- 
moirs of  the  Royal  Academy  of  Sciences  at  Paris,  or 
an  Abridgment  of  all  the  Papers  relating  to  Natural 
Philosophy,  which  have  been  published  by  the  Mem- 
bers of  that  illustrious  Society.'*  This  undertaking, 
when  completed,  was  comprised  in  five  volumes,  8vo, 
which  did  not  appear  till  1742,  some  time  after  our 
author's  decease,  when  they  were  published  under  the 
joint  names  of  Mr  Martyn  and  Mr  Chambers,  Mr 
Martyn,  in  a  subsequent  publication,  had  passed  a  se- 
vere censure  upon  the  share  which  his  fellow-labourer 
had  in  the  abridgment  of  the  Parisian  papers.  The 
only  work  besides,  that  we  find  ascribed  to  Mr  Cham- 
bers, is  a  translation  of  the  Jenu'tU  Perspective^  frorti 
the  French ;  which  was  printed  in  4to,  and  hath  gone 
through  several  editions.  Mr  Chambers's  close  and  un- 
remittjng  attention  to  his  studies  at  length  impaired  his 
health,  and  obliged  him  occasionally  to  take  a  lodging 
at  Canonbury- house,  Islington.  This  not  having  great- 
ly contributed  to  his  recovery,  he  made  an  excursion 
to  the  south  of  France,  but  did  not  reap  that  benefit 
from  it  which  he  had  himself  hoped  and  his  friends 
wished.  Returning  to  England,  he  died  at  Canonbu- 
ry  house,  and  was  buried  at  Westminster }  where  the 
following  inscription,  written  by  himself,  is  placed  on 
the  north  side  of  the  cloisters  of  the  Abbeys 

Moltis  pervulgatis^ 

Paucis  not  us) 

Qui  vitam,  inter  lucem  et  'ombram^ 

Nee  eroditua,  nee  idiota, 
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Ltteris  iledittis,  tranMgit  \  fted  nt  homo 

Qui  human!  nihil  a  se  alienBin  putat. 

Vita  simul,  et  labor! bus  functaSy 

Hie  requrescere  voluit, 
£pBRAiM  Chambers,  B.  S.  S. 
Obiit  kv  Mail.  MDCCXL. 


After  the  author's  death  tvro  more  e^tions  of  bis 
Cycfopaedia  \rere  publishecl.  A  supplement,  tirbich 
extended  to  two  volumes  more,  was  afterwards  com- 
piled; and  in  the  year  1778  was  published  an  edition 
of  both,  incorporated  into  one  alphabet,  by  Dr  Rees, 
which  was  completed  in  four  volumes  folio.  Another 
edition  which  is  now  (1803)  going  on,  and  is  to  ex- 
tend to  20  vols.  4to,  has  been  undertaken  by  the  same 
gentlemsn. 

CHAMBRE,  Martin  Cureau  de  la,  physician 
in  ordinary  to  the  French  kincf,  was  distinguished  by 
his  knowledge  in  medicine,  philosophy,  and  polite  learn- 
ing. He  was  born  at  Mons,  and  was  received  into  the 
French  academy  in  1635,  and  afterwards  into  the  aca- 
demy of  sciences.  He  Wrote  a  great  number  of  works  ; 
the  principal  of  which  are,  i.  The  characters  of  the 
passions.  2.  The  art  of  knowing  men.  3.  On  the  know- 
ledge of  beasts,  &c.     He  died  at  Paris  in  1669. 

CHAMELEON.  See  Lacerta,  ErpetoloGt 
Index. 

CHAMFERING,  in  Architecture^  a  phrase  used 
for  cutting  any  thing  aslope  on  the  under  side. 

CHAMIEK,  Daniel,  an  eminent  Protestatit  divine, 
born  in  Dauphiny.  He  was  many  years  preacher  at 
Montellimart  \  from  whence  he  went  in  1 61 2  to  Mont- 
aubon,  to  be  professor  of  divinity  in  that  city,  and  was 
killed  by  a  cannon-ball  during  the  siege  in  162 1.  Thi) 
roost  cbnsiderable  of  his  works  is  his  Panstratta  Catko' 
licOj  or  "  Wars  of  the  Lord,''  in  four  volumes  folio  ^  in 
which  he  treats  very  learnedly  of  the  controversies 
between  the  Protestants  and  Roman  Catholics. 

CHAMOIS,  or  Chamois  Goat,  in  Zoology.  See 
Capra,  Mammalia  Index, 

CHAMOMILE.    Bee  Anthemis,  BotaKT  Index. 

CHAMOS,  or  Cfaemosh,  the  idol  or  god  of  the 
Moabites. 

The  name  uf  vhamos  covaes  from  a  root  which,  in 
Arabic,  signifies  to  make  haste  ;  for  whidh  reason  many 
believe  Chamos  to  be  the  sun,  whose  precipitate  course 
might  well  pt'ocnre  It  the  name  of  swift  or  speedy. 
Others  have  confounded  Chamos  ivith  the  god  Hani' 
mon^  adored  not  only  in  Libya  and  Egypt,  but  also  in 
Arabia,  Ethiopia,  and  the  Indies.  Macrobius  shows 
that  Hamraon  was  the  sun  \  and  the  horns,  with  which 
he  was  represeUted,  denoted  his  rays.  Calmet  is  of 
opinion  that  the  god  Hamonus^  and  Apollo  Chomens, 
mentioned  by  Strabo  and  Ammiatius  'Mitt-cellinus,  wa^ 
the  very  same  as  Chamos  or  the  sun.  These  deities 
were  worshipped  in  many  of  the  eastern  provinces. 
Some  who  go  upon  the  rescrolilance  df  the  Hebrew 
term  cliamos  to  that  of  the  Greek  comos^  have  believed 
Chamos  to  signify  the  god  Bacclrus,  'the  gdd  of  drunk- 
enness, according  to  the  sfgnificatioti  of  the'  Greek 
contos.  St  Jerome,  and  with  him  most  other  interpre- 
ters, take  ChamoS  and  Peer  for  the  same  deity.  But 
it  seems  that  Baal  iPeor  triis  the  same  as  Tammuz  or 
Adonis;  %o  that  Cbattios  most  be  the  ^6d  whom  the 
heathens  call  the  sun. 
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CHAMOUNI,  one  of  the  elevated  valteys  of  t^  GIimiowu. 
Alps,  situated  at  the  foot  of  Moot  Blanc.     See  Al?s 
and  Blanc. 

Hie  first  strangers  whom  a  curiosity  to  vvsit  the  gla- 
ciers drew  to  Oiamonni  (M.  Saossure  ob9erve§),ceKain- 
ly  considered  this  valley  as  a  den  of  robbers ;  for  tbey 
came  armed  cap-a-pee,  attended  with  a  troop  of  do- 
mestics armed  in  the  same  manner ;  they  would  not 
ventore  into  any  lioose }  they  lived  in  tents  which  they 
bad  brought  along  with  them ;  fires  were  kept  bnming, 
and  centinels  on  gnard,  the  whole  night  over.  It  waa 
in  the  year  1741  that  the  celebrated  traveller  Pocock« 
and  another  English  gentleman  called  Wyndham,  tin- 
dertook  this  interesting  journey.  It  is  remembered  by 
the  old  men  of  Chamooni,  and  they  still  langh  at  the 
fears  of  the  travellers,  and  at  their  unnecessary  precan- 
tions.  For  20  or  25  years  after  Ibis  period,  tbejeitmef 
was  made  but  seldom,  and  then  chiefly  by  English- 
men, who  lodged  with  the  Curate ;  for,  when  I  wan 
there  in  1760,  and  even  for  four  or  five  years  after- 
wards, there  was  no  habitable  house  etcept  one  or  two 
miserable  inns,  like  those  in  Tillages  that  are  little  fre- 
quented. Bat  now  that  this  expedition  has  gradually 
become  so  fashionable,  three  large  and  good  inns,  which 
have  been  successively  built,  are  hardVy  sufficient  to 
contain  the  travellers  that  come  during  the  summer 
from  all  quarters. 

This  concourse  of  strangers,  and  the  money  they 
leave  behind  them  at  Chamooni,  have  somewhat  affected 
the  ancient  simplicity  of  the  inhabitants,  and  even  the 
purity  of  their  manners.  Nobody,  however,  has  any 
thing  to  fear  from  them  ^  the  mo^  inviolable  "fidelity  id 
observed  with  respect  to  travellers  ;  they  are  only  ex- 
posed to  a  few  importunate  solicitations,  and  some  sbhiTI 
artifices  dictated  by  the  extreme  eagerness  with  wfaidi 
the  inhabitants  offer  their  services  as  guides. 

Tlie  hope  of  obtain iog  this  employment  brings  to- 
gether, round  a  traveller,  almost  all  the  men  in  every 
village  through  which  he  passes,  and  makes  him  believe 
that  there  are  a  greal  many  in  the  valley ;  but  there 
are  very  few  at  Charaomii  it  summer.  Curiosity,  or 
the  hope  of  making  money,  draws  many  to  Paris  and 
into  Germany  j  besides,  as  the  -shepherds  of  Chamooni 
have  the  reputation  of  excelling  in  the  making  df 
cheese,  they  are  in  great  request  in  the  Tarentaiae,  in' 
the  valley  of  Aoste,  and  even  at  greater  distances  ;  snd 
they  receive  there,  for  four  or  five  months  in  summer, 
Ycry  considerable  wages.  Thus  the  labours  of  the  field 
devolve  almost  entirely  on  the  women,  even  such  aS  in 
other  countries  fall  solely  on  the  men ;  as  mowing, 
cutting  of  wood,  and  thrashing  ^  even  the  animals  of  the 
same  sex  ^re  not  spared,  for  the  cows  there  are  yoked 
in  the  plough. 

The  only  labours  that  belong  exclusively  to  the  men 
are  tlie  seeking  for  rock  crystal  and  the  obase.  Happily 
they  are  now  less  employed  than  formeriy  in  the  fiwt 
of  Aese  occupations  ;  I  say  happily,  for  many  ef  them 
perished  in  this  pursuit.  The  hope  of  enriching  ffaeiA- 
selves  quickly  by  the  discovery  of  a  cavern  filled  wiffc 
fitre  crystals,  was  so  powerful  a  motive,  that  they  expo* 
Bed  themselves  in  the  search  to  Ifhe  most  alarming  dan- 
gers }  and  hardly  a  year  passed  without  some  of  them 
perishing  in  the'  snows,  or  among  the  precipices. 

The  prim:ipal  indication  of  the  grottoes  or  crystal 
ovens  «B  tbey  are  hereeriled,  are  yeins  of  quartz,  whidb 
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I  appear  on  tSie  onUide  •£  the  rocks  of  grAnite,  or  of  the 
Iftni Dated  rod^.  These  white  veias  are  seen  at  a  di« 
stance,  and  often  at  great  heights,  on  vertical  and  inac* 
cossible  plaoes*  The  adventurers  endeavour  to  arrive 
at  these,  either  by  fabricating  a  road  across  the  rooks, 
or  by  letiiag  themselves  down  from  above  suspended  by 
ropes.  When  they  reach  the  place,  they  gently  strike 
the  rock  i  and  if  the  stone  returns  a  hollow  sound,  they 
endeavour  to  open  it  with  a  hammer,  or  to  blow  it  op 
with  powder.  This  is  the  principal  method  of  search- 
ing :  but  young  people,  and  even  children,  often  go  in 
^uest  of  these  crystals  over  the  glaciers,  where  the  rocka 
have  lately  fallen  down.  Bat  whether  they  consider 
these  mountains. as  nearly  exhausted,  or  that  the  4|ean« 
tity  of  crystal  fonnd  at  Madagascar  has  too  mtioh  lower- 
ed the  price  of  this  fossil,  there  are  now  but  few  peo- 
ple that  go  in  search  of  it,  and  perhaps  there  is  not  a 
single  person  at  Chamouiii  that  makes  it  his  only  oo- 
cwpation.  They  go  however  occasionally,  as  to  a  par- 
ty of  pleasure. 

fiut  the  chase  of  the  cbanois  goat,  as  dangerous, 
nnd  perhaps  more  so  than  the  seeking  for  crystal,  still 
oeeopies  many  inhabitants  of  the  aaountains,  and  car*> 
rief  off,  in  the  flower  of  their  age,  many  men  whose 
lives  are  roost  valuable  to  their  families.  And  when 
we  are  informed  how  this  chase  is  carried  on,  we  will 
be  astonished  that  a  oeurse  of  life,  at  onoe  so  laborious 
and  perilous,  should  have  irresistible  attractions  for 
those  who  have  been  accustomed  to  it. 

The  chamois  hunter  generally  sets  out  in  the  night, 
that  he  may  reach  by  break  of  day  the  roost  elevated 
pastures  where  the  goats  come  to  feed,  before  they  ar- 
rive. As  soon  as  he  discovers  the  place  where  he  hopes 
to  find  them,  he  surveys  it  with  his  glass.  If  he  finds 
none  of  them  there,  he  proceeds,  always  ascending  4 
whenever  he  descries  any,  he  endeavours  to  get  above 
them,  either  by  stealing  along  some  gully,  or  getting 
behind  some  rock  or  eminence.  When  he  is  near 
enough  to  distinguish  their  horns,  whidi  is  the  mark 
hj  which  he  judges  of  the  distance,  he  resis  his  piece 
on  a  rock,  takes  his  aim  with  great  composure,  and 
«are]y  misses*  This  piece  is  a  rifle-barreUed  carabine, 
into  wbioh  the  ball  is  thrust,  and  these  oarabines  often 
contain  two  charges,  though  they  have  but  one  banel^ 
ibe  charges  are  put  one  above  another,  and  are  fired  in 
aocoessioa.  If  he  has  wounded  the  ciiamois,  he  rune 
to  his  pcey,  and  for  securby  he  hamstrings  it ;  then  he 
-considers  his  way  home ;  if  the  road  is  difficult,  he 
•skins  the  chamois,  and  leaves  the  carcase  j  hot,  if  it  is 
practicable,  he  throws  the  animal  on  his  shoulders,  and 
.bears  him  to  htf  village,  though  at  a  great  distance, 
-and  often  over  frightful  precipices ;  he  feeds  his  family 
with  the  flesh,  which  is  excellent,  especially  when  the 
•creatnre  is  yonng ;  4ind  he  dries  the  skins  for  sale. 

But  if,  as  is  die  most  cooMnon  case,  the  vigilant 
dianioia  peroeives  the  approaoh  of  the  hunter,  he  in^ 
«laediately  takes  flight  among  the  glaciers,  throqeh  the 
.^saoirs,  and  over  the  most  precipitous  rocks.  It  is  par- 
tticnlarly  difficalt  to  get  near  these  animals  when  there 
are  several  together  ;  for  then  one  of  them,  while  4he 
rest  are  feeding,  stands  as  a  centinel  on  the-  point  of 
4oaM  rook  that  comroaods  a  view  of  the  avenoes  lead- 
•ing  to  the  pasture  \  .and  as  soon  as  he  perceives  any 
•object  of  alarm,  be  otters  a  sort  of  hiss  ;  at  .which  the 
Mhen  initaBtly;f(alher.rQiiad  him  to  j«>dge  fiar  thooi- 


selves  of  the  nature  of  the  danger :  if  it  is  a  wild  beast,  cbaioouni. 
or  a  hunter,  the  most  experienced  puts  himself  at  the  ^       v      •' 
head  of  the  flock,  and  away  they  flyi  ranged  in  a  line, 
to  the  most  inaccessible  retreats. 

It  is  here  that  (be  fatigues  of  the  hunter  begin  ;  in* 
stigated  by  his  passion  for  the  chase,  he  is  insensible  to 
danger :  he  passes  over  snows,  without  thinking  of  the 
horrid  precipices  they  conceal ',  he  entangles  himself 
among  tbe  most  dangerous  paths,  and  bounds  from 
rock  to  rock,  without  knowing  how  he  is  to  return. 
Night  often  surprises  him  in  the  midst  of  his  pursuit  ) 
but  he  does  not  for  that  reason  abandon  it  ^  he  hopes 
that  the  same  cause  will  arrest  the  flight  of  the  cha- 
mois, and  that  he  will  next  morning  overtake  them. 
Thus  he  passes  tbe  night,  not  at  the  foot  of  a  tree, 
like  the  buntcr  of  tbe  plain  i  nor  in  a  grotto,  softly 
reclined  on  a  bed  of  moss  *,  but  at  the  foot  of  a  rock, 
and  often  on  the  bare  points  of  shattered  fragments, 
without  the  smallest  shelter.  There,  all  alone,  with- 
out fire,  without  light,  he  draws  from  bis  bag  a  bit  of 
cheese,  with  a  morsel  of  oaten  bread,  which  make  his 
common  food  j  bread  so  dry,  that  he  is  sometimes 
obliged  to  break  it  between  two  stones,  or  with  tlie 
hatchet  he  carries  with  him  to  cut  out  steps  in  the  ice. 
Having  thus  made  bis  solitary  and  frugal  repast,  he  puts 
a  stone  below  his  bead  for  a  pillow,  and  goes  to  sleep, 
dreaming  on  the  route  which  the  chamois  may  have 
taken,  ^ot  soon  he  is  awakened  by  the  freshness  of 
the  roomings  he  gets  up,  benumbed  with  cold;  sur- 
veys the  precipices  which  he  most  traverse,  in  order  to 
overtake  his  game  ;  drinks  a  li^lo  brandy,  of  which  he 
is  always  provided  with  a  small  portion,  and  sets  out  to 
encounter  new  dangers.  Hunters  sometimes  remain  in 
these  solitudes  for  several  days  together,  during  which 
time  their  families,  their  unhappy  wives  in  particular, 
experience  a  state  of  the  most  dreadful  anxiety  ^  they 
dare  not  go  to  rest  for  fear  of  seeing  their  husbands  ap- 
pear tQ  them  in  a  dream  ^  for  it  Is  a  received  opinion  in 
the  country,  that  when  a  roan  has  perished,  either  in 
tbe  snow,  or  on  some  unknown  rock,  he  appears  by 
night  to  the  person  he  held  most  dear,  describes  the 
•place  .that  proved  fatal  to  him,  and  requests  the  per- 
formance of  the  last  duties  to  his  corpse. 

*'  After  this  picture   of  the  life  which   the   cha-  v^paget 
mois  banters  lead,  could  one  inuigine  that  this  chase  dan»  In 
would   be  the  object  of  a  passion   absolotely  unsur-  Atpn,  par 
mountable  !    I  knew  a  well-made  handsome  man,  who  ^'  ^^''*''' 
had  just  iparried  a  beautiful  woman:— >^  My  grand- ^^'^^"'' 
father,*  said  he  to  me,  *  lost  his  life  in  the  chase }  so 
did  my  father  \  and  lam  persuaded  that  I  too  shall  die 
in  the  same  manner  \  this  bi^  which  I  carry  with  me 
when  I  hunt  I  call  my  grave  clothes,  for  I  am  sore  I 
will  have  no  other  j  yet,  if  you  should  offer  to  mak^ 
.my  fortune  on  condition  of  abandoning  the  .chase  pf 
the  ohamois,  I  could   not  consent.'      I  made  some 
excursions  on  the  Alps  with  this  man :  His  strength 
and  address  were  astonishing:   hot  bis  temerity  vthi 
.greater  than  his  strength  ;  and  I  have  heard,   that 
two  years  afterwards,  he  missed  a  9tQp  on  the  brink 
.of  a  precipice,  and  met  with  the  fate  he  had  expect- 
-od. 

.  ^*  The  few  who  have  grown, old  in  this  empUiynieiit 
.bear  opon  their. facas  the  marks  of  the  lives  they  ha«s 
ItA.  A  savage  look,  something  in  it  haggard ;aiid  wild, 
BiakM  tiiaoi  he  known  in  the  midst  pf  a  crowd,  even 
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<^hiihiounL  ^ten  tbey  ai^e'iiot  in  tbcir  htmtifig  dress.-  And  nn- 
doubted!):  it  h  this  ill  look  wbtch  makes  some  super- 
stitious peasants'  beliete  that  they  are  sorcerers,  that 


tfiey  kave  dealings  with  the  devil  in  their  sotitodes, 
Unii  that  it  7s  be  who  throws  them  down  the  -  mcks* 
What  then  can  be  the  passionate  inducement  to  this 
course  of  life  f  It  is  not  avarice,  at  least  it  is  not 
an  avarice  consistent  with  reason:  the  most  beaotifol 
chamois  is  never  worth  more  to  the  person  that  kills 
it  than  a  dozen  of  francs,  even  including  the  value  of 
its  flesh :  and  now  that  the  nnmber  is  so  much  dhmr 
Dished,  the  time  lost  before  one  can  be  taken  is  much 
fnore  than  its  value.  But  it  is  the  very  dangers  that 
attend  the  pursuit,  those  alternations  of  hope  and  fear, 
the  continual  agitation  and  exercise  which  these  emo» 
'tions  produce  in  the  mind,  that  instigate  the  hunter : 
they  animate  him  as  they  do  the  gamester,  the  warrior, 
the  sailor,  and  even  to  a  certain  degree,  the  naturalist 
of  the  Alps  }  whose  life,  in  some  measure,  pretty  much 
resembles  that  of  the  hunter,  whose  manners  we  have 
described.** 

'  '  But  there  is  another  kind  of  hunting,  which  is  nei« 
tber  dangerous  nor  laborious,  nor  fatal  to  any  one  but 
to  the  poor  animals  that  are  the  objects  of  it.*— These 
are  the  marmots,  animals  that  inhabit  the  high  moon- 
tains  I  where  in  summer  they  scoop  out  holes,  which 
they  line  with  hay,  and  retire  to  at  the  beginning  of 
autumn.  Here  they  grow  torpid  with  the  cold|  and 
remain  in  a  sort  of  lethargy,  till  the  warmth  of  the 
spring  returns  to  quicken  their  languid  blood,  and  to 
rpcal  them  to  life.  When  it  is  euppoaed  that  they 
have  retired  to  their  winter  abodes,  and  before  the  snow 
has  covered  the  high  pastures  where  their  holes  are 
made,  people  go  to  unharbour  them.     They  are  found 

'  from  10  to  13  in  the  same  hole,  heaped  upon  one  an- 
other, and  buried  in  the  hay.  Their  sleep  is  so  pro* 
fdund,  that  the  hunter  often  puts  them  into  his  bag, 
knd  carries  them  home  without  their  awaking.  The 
^sh  of  the  young  is  good,  though  it  tastes  of  oil,  and 
smells  somewhat  of  musk  ^  the  fat  is  used  in  the  cure 
of  rheumatisms  and  pains,  being  rubbed  on  the  parts 
affected  ;  bnt  the  skin  is  of  little  value,  and  is  sold  for 
no  more  than  five  or  six  sols.  Notwithstanding 
the  little  benefit  they  reap  from  it,  the  people  of 
Chamouni  go  in  quest  of  this  animal  with  great 
eagerness,  and  its  numbers  accordingly  diminish  veiy 
sensibly. 

It  has  been  said,  that  marmots,  in  order  to  transport 
the  hay  into  their  boles,  use  one  of  their  number  laid 
*on  his  baok  as  a  cart  ^  but  this  is  fabulous,  for  they 
are  seen  carrying  the  Jiay  in  their  mouths.  Nor  is  it 
fur  fi>od  that  (hey  gather  it,  but  for  a  bed,  and  in  order 
to  shut  out  the  cold,  and  to  guard  the  avenues  of  their 
'retreat  from  enemies.   When  they  are  taken  in  autumn, 

'  their  bowels  are  quite  empty,  and  even  as  clean  as 

'  if  they  had  been  washed  with  water ;  which  proves 
that  their  torpidity  is  preceded-  by  a  fiut,  and  even  by 
an  evacuation }  a  wise  contrivance  of  nature  for  pre- 
venting their  accumulated^  fseces  from  growing  putrid 

'  or  too  dry,  in  the  I^Mig  lethargy  they  are  exposed  to. 
They  also  continue  a  few  days  after  their  revival  with* 
out  eating,  probably  to  allbw  the  cireuhitioD  and  di- 
gestive power  to  recover  their  activity.  At  first  leav- 
ing Cbeir  holes, .  they  appear  stupid  and  dazzled  with 

.  iheli|$ht|  they  are  at  this  tima- killed  with  sticks^  as 
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they  do  not  endeavour  to  fly,  and  their  bowelo  are  then 
also  quite  empty.  They  are  not  very  lean  when  they 
awake,  but  grow  more  so  for  a  few  days  after  they  first 
come  abroad.  Their  hhwd  is  never  congealed,  bow* 
ever  profound  their  sleep  may  be  ^  for  at  the  time  that 
it  is  deepest,  if  they  are  bled,  tbe  blood  flows  as  if  thoy 
were  awake. 

In  these  countries  the  period  is  so  short  between  the 
dissolution  of  the  snow  and  its  return,  that  grain  has 
hardly  time  to  come  to  maturity.  M.  Sauasore  men* 
tions  a  very  useful  and  ingenious  practice,  invented  bv 
the  mountaineers  of  Argentiere,  for  enlarging  this 
period,  **  I  observed  (says  be)  in  the  middle  of  the 
valley,  several  large  spaces  where  the  surface  of  the 
snow  exhibited  a  singular  appearance,  somewhat  resem* 
bling  a  piece  of  white  cloth  spotted  with  black.  While 
I  was  endeavouring  to  divine  the  cause  of  this  pbeae- 
menon,  I  discovered  several  women  walking  with  mea** 
sured  pace,  and  sowing  something  in  handfols  that  wis 
black  *f  and  which  being  scattered,  regularly  diverging 
on  the  surface  of  the  snow,  formed  that  spotted  ap> 
pearance  that  I  had  been  admiring.  1  eoold  not  ooe- 
ceive  what  seed  should  be  sown  on  snow  six  feet  deep  $ 
hut  my  guide,  astonished  at  my  ignorance,  infi»raied 
me  that  it  was  black  earth  spread  upon  the  snow  to  ac« 
celerate  its  melting }  and  thus  to  anticipate,  by  a  fovt- 
night  or  three  weeks,  the  time  of  labouring  the  fielda, 
and  sowing.  I  was  struck  with  the  elegant  simplicity 
of  a  practice  so  useful,  tbe  efiects  of  wbieh  I  already 
saw  very  evidently  in  places  which  had  net  been  thea 
treated  above  three  days. 

**  As  to  tbe  inhabitants  of  Chamouni,  tbe  men,  like 
those  of  most  high  valleys,  are  neither  well  made  dot 
tall  I  but  they  are  nervous  and  strong,  as  are  also  the 
women.  They  do  not  attain  to  a  great  age :  men  of 
80  are  very  rare.  Inflammatory  diseases  are  the  meat 
fatal  to  them }  proceeding,  no  doubt,  firom  obstructed 
perspiration,  to  ^hich  the  inconstant  temperature  eC 
the  climate  exposes  them. 

**  Tbey  are  in  general  honest,  faithful,  and  diligent,  in 
the  practice  of  religious  duties.  It  would,  for  instanee^ 
be  in  vain  to  persuade  them  to  go  anywhere  on  a  ho> 
liday  before  hearing  mass.  They  are  economical,  'hut 
charitable.  There  are  amongst  tbem  neither  hospitals 
nor  foundations  for  the  poor;  but  orphans  and  eld 
people,  who  have  no  means  of  sobsistence,  are  enter- 
tained by  every  inhabitant  of  a  parish  in  bis  turn.  If 
a  man  is  prevented  by  age  or  infirmities  from  taking 
charge  of  his  afiairs,  bis  neighbours  join  among  ihen- 
aelves  and  do  it  for  him. 

*'  Their  mind  is  active  and  lively,  their  temper  gay, 
with  an  inclination  to  raillery :  they  observe,  with  aia- 
gular  aouteness,  the  ridiculous  in  strangers,  and  turn 
it  into  a  fund  of  very  facetious  merriment  among 
themselves ;  yet  they  are  capable  of  serious  thinking : 
many  of  them  have  attackdi  me  on  religious  and  me- 
taphysical subjects }  not  as  professing  a  different  faith 
from  theirs,  but  on  general  questions,  which  ahev^> 
ed  they  had  ideas  independent  of  those  they  were 
taught.** 

CH AMPAGNE)  a  considerable  province  df  France, 
abont  162  miles  in  length,  and  1x2  in  breadth,  bonndk 
ei^on  the  north  by  Hainault  and  Luxcmbouitg,  oa 
the  east  bv  Lofrain  and  the  FVanohe  Compte,  oa  the 
south  by  Jiurgfiuijf  and  oa  the  west  by  the.  lale  of 
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France  and  SoiBsonnois,  It  has  a  greiU  number  of  ri- 
rerSf  the  ^inclpal  of  whicb  are  the  Meiise,  the  Seinci 
the  Marne,  the  Aobe,  and  the  Aioe,  Its  principal 
Ivade  eonststs  in  excellent  wine,  all  sorts  ef  conit  linen 
cloth,  woollen  stuffs,  cattle,  and  sheep.  It  is  also  di- 
trided  into  the  higher  and  .lower }  and  Troyes  is  the 
capital  town.  Its  sobdiylsions  are  Champagne  Proper, 
and  Rbemois,  the  Retolois,  the  Pertois,  the  Village, 
Basigni,  the  Senonois  ao4  the  Brie  Champenois.  It 
now  forms  the  departments  of  Ardennes,  Aube,  Mame, 
and  Upper  Mame. 

Champjohe  Proper^  is  one  of  the  eight  parts  of 
-Champagne,  which  comprehends  the  towns  of  Troyes, 
Chalons,  St  Menehonld,  Eperney,  and  Vectus. 

CHAMP AIN,  or  Potior  Champjiit^  in  Htraldfy^ 
a  mark  of  dishononr  in  the  coat  of  arms  of  him  who 
kills  a  prisoner  of  war  after  he  has  cried  quarter. 

CHAMPERTBY,  in  Lawi  a  ^ecies  of  maints- 
NAMCK,  and  punished  in  the  same  manner }  being  a 
bargain  with  the  plaintiff  or  defendant  campum  par* 
tiref  **  to  divide  the  land,^*  or  other  matter  sued  for, 
between  them,  if  they  prevail  at  law  $  whereupon  the 
champertror  is  to  carry  on  the  party's  suit  at  his  own 
expence.  This  champart^  in  th^  Trench  law,  signifies 
a  similar  division  of  profits,  beinf  a  part  of  the  crop 
annually  due  to  the  landlord  by  bargain  or  custom. 
In  our  sense  of  the  word,  it  signifies  tne  purchasing  of 
a  suit  or  right  of  suing  \  a  practice  so  much  abhorred 
by  our  laWf  that  it  is  one  main  reason  why  a  cho$e  in 
action,  or  thing  of  which  one  hath  the  nght  but  not 
the  possession,  is  not  assignable  in  common  law ;  be- 
cause no  man  should  purchase  any  pretence  to  sue  in 
another's  right.  These  pests  of  civil  society,  that  are 
perpetually  endeavouring  to  disturb  the  repose  of  their 
neigfabouni,  and  officiously  interfering  in  other  men's 
quarrels  even  at  the  hazard  of  their  own  fortunes, 
were  severely  animadverted  on  by  the  Roman  law, 
and  were  punished  by  the  forfeiture  of  a  third  part  of 
their  goods,  and  perpetual  infamy.  Hitherto  also  must 
be  referred  the  provisions  of  the  statute  3  2  Henry  VUL 
c  9.  that  no  one  shall  sell  or  purchase  any  pretended 
right  or  title  to  land,  unless  the  vender  hath  received 
the  profits  thereof  for  one  whole  year  before  such 
grant,  or  hath  been  in  actual  possession  of  the  land,  or 
of  the  reversion  or  remainder  \  on  pain  that  both  pur- 
chaser and  vender  shall  each  forfeit  the  value  of  suck 
land  to  the  king  and  the  prosecutor. 

CHAMPION,  a  person  who  un^rtakes  a  combat 
in  the  place  or  quarrel  of  another  \  and  sometimes  the 
word  is  nsed  for  him  who  fights  in  his  own  cause. 

It  appears  that  champions,  in  the  just  sense  of  the 
word,  were  persons  who  fought  instead  of  those  that, 
by  custom,  were  obliged  to  accept  the  duel,,  but  bad 
a  just  excuse  for  dispensing  with  it,  as  being  too.  old, 
infirm,  or  being  ecclesiastics,  and  the  like.  Such 
causes  as  could  not  be  decided  by  the  course  of  com- 
mon law  were  often  tried  by  single  combat  \  and  be 
who  bad  the  good  fortune  to  conquer,  was  alwaysrre- 

Sited  to  have  justice  on  hii  side..     See  the  article 
ATTLE. 

CaAMPiOM  tfthc  King  {campiortf^^^  is  an  ancient 
officer,  whose  office  is,  at  the  coronation  of  our  kings, 
when  tlie  king  is  at  dinner,  to  ride  armed  cop-^a-pee 
igta.'Westmiaster-ball,  and  by  the  procUmation  of  a 


berald^make  a  diallenge,  *^  That  if  any. man  shall  dc-  Champiua 
ny  the  king's  title  to  tfas^  crown,  he  is  there .  ready  to        I 
defend  it  in  single  combat,  &c«"  which  beipg  done,    ^'^"^^ 
the  kiag  drinks  to  him,  and  sends*  him  a  gilt  cup  with 
a  cover  full  of  wine,  which  the  champion  drinks,  and 
hath  the  cap  for  his  fee.     This  office  at  the  corona^ 
don  of  King  Richard  IL  when  Baldwin  Ferville  exhi- 
bited his  petition  for  it,  was  adjudged  from  bim  to  bis 
competitor  Sir  John  JDymocke,  (both  claiming  from 
Marroion),  and  hath  continued  ever  since  in  the  fami- 
ly of  the  Dymockes  \  who  hold  the  manor  of  Sinvels- 
by  in  Lincolnshire,  hereditary  from  the  Marmions,  by- 
grand  serjeantry,  viz.  that  the  lord  tliereof  shall  ba 
the  king's  champion  as  aforesaid.      Accordingly  Sir 
Edward  Dymocke  performed  this  office  at  the  coro- 
nation of  King  Charles  II. ;  a  person  of  the  name  of 
Dymocke  performed  at  the  coronation  of  his  present 
majesty  George  III.       . 

CHAMPLAIN,  Samuel  bc,  a  celebrated  French  • 
navigator,  the  founder  of  the  colony  of  New  France,  ■ 
or  Canada.     He  built  Quebec  \  and  was  the  first  go* 
vemor  of  the  colony,  in  1603.    Died  after  16^^   See 
Quebec. 

CHANAN^I,  in  Anient  Geography^  the  name 
of  the  ancient  inhabitants  of  Canaan  in  general,  de- 
scendants of  Canaan  \  but  peculiarly  appropriated  to 
some  one  branch  \  though  uncertain  which  branch  or> 
son  of  Canaan  it  was,  or  how  it  happened  that  they 
preferred  the  common  gentilitious  name  to  one  more^ 
appropriated  as  descendants  of  one  of  the  sons  of  Ca- 
naan \  unless  from  their  course  of  life,  as  being  in  the 
mercantile  way,  the  import  of  the  name  of  Canaan ; 
and  for  which  their  situation  was  greatly  adapted,  they* 
living  on  the  sea  and  about  Jordan,  and  thus  occupy-^ 
ing  the  greater  part  of  the  Land  of  Promise. 
>    CHANCE,  a  term  we  apply  to  events,  to  denote^ 
that  they  happen  without  any  necessary  or  foreknown 
cause.    See  Cause* 

Our  aim  is,  to  ascribe  those  things  to  chance,  which' 
are  not  necessarily-  produced  as  the  natural  eflSects  of 
any  proper  cause  :  but  our  ignorance  and  precipitancy 
lead  us  to  attribute  effects  to  chance  which  have  a  ne- 
cessary and  determinate  cause. 

Wben  we  say  a  thing  happens  by  chance^  we  really 
mean  no  more  than  that  its  cause  is  unknown  to  tis :  ■ 
not,  as  some  vainly  imagine,  that  chance  itself  can  be 
the  cause  of  any  thing. 

The  case  of  the  painter,  who-  unable-  to  express  the 
foam  at  the  mouth  of  a  horSe  he  had  painted,  threw 
his  sponge  in  despair  at  the  piece,  and  by  chance^ 
did  that  which  he  could  not  befora  do  by  design^ 
is  an  eminent  instance  of  the  force  of  chance  :  yet, 
it  is. obvious,  all  we  mean  here  by  chance  is,  that 
the  painter  was  not  aware  of  the  effect^  or  that  he 
did  not  tlirow  the  sponge  with  such  a  view  :  :not  •  but 
that -he  actually  did  every  *  thing  necessary  to  produce 
the  effect )  insomuch,  that  considering,  the  direction 
wherein  he  threw  his  sponge,  together  with  its  form» 
apecific  gravity,  the  colours  wherewith  it  was  smear- 
ed^ .and  the  distance  of  the  hand .  from  the  piece,  it 
was  impossible,  on  the  present  system-  of  things,  the 
effect  should  not  follow^ 

Chance  as  frequently  personified,  and  erected  into  a 
cbimericaL  being,  .whom. we  conceive  as  acting  arbitra* 
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CHfince,  r>lf  f  ^Bd  prodociog  all  the  efiecU  whose  real  causes  do 
Chance-  not  appear  to  us  ^  in  which  sense  the  word  coincides 
Medley.  ^  Yvlth  the  rvx^tfortuna^  of  the  ancients. 

Chance;  is  also  used  for  the  manner  of  deciding 
things,  the  conduct  or  direction  whereof  is  left  at  large, 
and  not  reducible  to  any  determinate  rules  or  measures, 
or  where  there  is  no  ground  for  preference :  as  at 
cards,  dice,  lotteries,  &c. 

For  the  law9  ^CHANCE,  or  the  Proportion  of  Ha' 
%ard  in  Gaming^  see  Game. 

The  ancient  sortilege^  or  chance^  M.  Placette  ob« 
serves,  was  instituted  by  God  himself;  and  in  the  Old 
Testament  we  find  several  standing  laws  and  express 
commands  which  prescribed  its  use  on  certain  occa- 
sions. Hence  the  Scripture  says,  *^  The  ib/,  or  chance^ 
fell  on  Matthias,^'  when  it  was  in  question  who  should 
fill  Judas^s  place  in  the  apostdlate. 

Hence  also  arose  the  sortes  sanctorum^  or  method  of 
determining  things,  among  the  ancient  Christians,  by 
opening  some  of  the  sacred  books,  and  pitching  on  the 
first  Terse  they  cast  their  eye  on,  as  a  snre  prognostic 
of  what  was  to  befal  them,  llie  sortes  Homerias,  Vir* 
giiianipf  Pranestince^  &c.  used  by  the  heathens,  were 
with  the  same  view,  and  in  the  same  manner.  See 
Sortes. 

'  St  Augustine  seems  to  approve  of  this  method  of 
determining  things  future,  and  owns  that  he  had  prac- 
tised it  himself  J  grounded  on  this  supposition,  that 
God  presides  over  c  fiance  ;  and  on  Pro  v.  xvi.  33. 

Many  among  the  roadem  divines  hold  chance  to 

he  conducted  in  a  particular  manner  by  Providence  j 

and  esteem  it  an  extraordinary  way  which  God  uses 

•to  declare  his  will,  and  a  kind  of  immediate  revela- 

tion. 

CBANCE'Medley^  in  Law^  is  where  one  is  doing  a 
lawful  act,  and  a  person  is  killed  by  chance  thereby  \ 
for  if  the  act  be  unlawful,  it  is  felony.     If  a  person 
cast,  not  intending  harm,  a  stone,  which  happens  to 
hit  one,  whereof  he   dies  \  or  shoots  an  arrow  in  a 
highway,  and  another  that  passeth  by  is  killed  there- 
with ;  or  if  a  workman,  in  throwing  down   rubbish 
from  a  house,  after  warning  to.  take  care,  kills  a  per* 
son; 'or  a  schoolmaster  in  correcting  his  scholar,  a 
master  bis  servant,  or  an  officer  in  whipping  a  criminal 
in  a  reasonable  manner,  happens  to  occasion  his  death  \ 
it  is  chance-medley  and  misadventure.     But  if  a  man 
throw  stones  in  a  highway  where  persons  usually  pass  \ 
or  shoot  an  arrow,  ^c.  in  a  market-place  among  a 
great  many  people ;  or  if  a  workman  cast  down  rub- 
bish from  a  house  in  cities  and  towns  where  people  are 
continually  passing;  or  a  schoolmaster,  &c.  correct 
bis  servant  or  scholar,  &c.  exceeding  the  bounds  of 
moderation ;  it  is  manslaughter  :  and  if  with  an  im- 
proper instrument  of  correction,  as  with  a  sword  or 
iron   bar,  or  by  kicking,  stamping,  &c.  in  a  cruel 
manner,  it  is  murder.     If  a  man  whips  his  horse  in  a 
street  to  make  him  gallop,  and  the  horse  runs  over  a 
child  and  kills  it,  it  is  manstaugfater :  but  if  another 
whips  the  horse,  it  is  manslaughter  in  him,  and  chance^ 
medley  in  the  rider.     And  if  two  are  fighting,  and  a 
third  person  coming  to  part  them  is  killed  by  one  of 
them  without  any  evil  intent,  yet  this  is  murder  in 
him,  and  not  manslaughter  by  chance-medley  or  mis- 
adventure.     In  chance-medley,   the   offender  forfeits 
his  goods )  but  hath  a  pardon  of  course. 
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CHANCEL,  is  properly  that  part  of  the  dieir  ef  a  Cbaacel, 
church,  between  the  altar  or  communion-table  and  the  ChaaceUor. 
balustrade  or  rail  that  encloses  it,  where  the  minister 
is  placed  at  the  celebration  of  the  communion.  The 
word  comes  from  the  Latin  csnceliuSf  which  in  the 
lower  Latin  is  used  in  the  same  sense,  from  cancelli^ 
"  lattices  or  cross  bars,**  wherewith  the  chancels  were 
anciently  encompassed,  as  they  now  are  with  rails. 
The  right  of  a  seat  and  a  sepulchre  in  the  chancels  is 
one  of  the  privileges  of  founders. 

CHANCELLOR,  was  at  first  only  a  chief  notary 
or  scribe  under  the  emperors  \  and  was  called  cancel- 
lariuSf  because  he  sat  behind  a  lattice  (in  Latin  cancel'^ 
lus\  to  avoid  being  crowded  by  the  people:  though 
some  derive  the  word  from  amceUare^  *^  to  cancel.** 
(See  Chancery.)  This  officer  was  afterwards  invest* 
ed  with  several  judicial  powers,  and  a  general  super* 
intendency  over  the  rest  of  the  officers  of  the  prince. 
From  the  Roman  empire  it  passed  to  the  Roman 
church,  ever  emulous  of  imperial  state ;  and  hence 
every  bishop  has  to  this  day  his  chancellor,  the  prin- 
cipal judge  of  his  consistory.  And  when  tl^  modem 
kingdoms  of  Europe  were  established  npon  the  ruins  of 
the  empire,  almost  ef^  state  preserved  its  chancellor 
with  different  jurisdibtions  and  dignities,  aocm-ding  to 
their  different  constitutions.  But  in  all  of  them  he 
seems  to  have  had  the  supervision  of  all  charters,  let> 
ters,  and  such  other  public  instruments  of  the  crows 
as  were  authenticated  in  the  most  solemn  manner :  and 
therefore,  when  seals  came  in  use,  he  bad  always  the 
custody  of  the  king's  great  seal. 

Lord  High  Chancellor  of  Great  Britain^  or  Lcrd 
Keeper  of  the  Great  Seai^  is  the  highest  honour  of  the 
long  robe,  being  created  by  the  mere  delivery  of  the 
king's  great  seal  into  his  custody  :  whereby  he  be- 
comes, without  writ  or  patent,  an  officer  of  the  great- 
est weight  and  power  of  any  now  subsisting  in  the 
kingdom.  He  is  a  privy  counsellor  by  bis  office  }  and, 
according  to  Lord  Chancellor  Ellesmere,  prolocutor 
of  the  house  of  lords  by  prescription.  To  him  belongs 
the  appointment  of  all  the  justices  of  the  peace  throogh* 
out  the  kingdom.  Being  in  former  times  commonly . 
an  ecclesiastic  (for  none  else  were  then  capable  of  an 
office  60  conversant  in  writing),  and  presiding  over  the 
royal  chapel,  he  became  keeper  of  the  king's  con- 
science ^  visitor,  in  right  of  the  king,  of  all  hospitals 
and  colleges  of  the  king's  fonndation  9  and  patron  of 
all  the  king's  Hvuigs  under  the  value  of  20I.  per  an- 
num in  the  king's  books.  He  is  the  general  guardian 
of  all  infants,  idiots  and  lunatics ;  and  has  the  gene- 
ral superintendence  of  all  charitable  osea  in  the  king- 
dom 'f  and  all  this  over  and  above  the  vast  extensive 
jurisdiction  which  be  exercises  in  his  judicial  capacity 
in  the  court  of  chancery.  He  takes  a  precedence  of 
every  temporal  lord  except  the  royal  family,  and  of 
all  others  except  the  archbishop  of  Canterbury.  See 
Chancery. 

Chancellor,  in  Scotland,  was  the  chief  in  mat- 
ters of  justice.  In  the  laws  of  King  Malcolm  IL  be 
is  placed  before  all  other  officers^  and  from  these 
it  appears  ihat  he  had  the  principal  direction  of  the 
chancery,  or  chancellary  as  it  is  called,  which  is  his 
proper  office.  He  had  the  custody  of  the  king's  seal  ^ 
and  be  was  the  king's  most  intimate  counsellor,  as  ap- 
pears by  an  old  law  cited  by  Sir  James  Balfour :  *'  The 
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Chancellor,  cbancellar  m1  at  a1  tymes  assist  the  king,  in  giving  him 
/  counsall  mhir  secretly  nor  the  rest  of  the  nobility,  to 
quats  ordinances  all  ofiiciaris,  als  well  of  the  realme  as 
of  the  kingis  hons,  sould  answer  and  obey.  The  chan- 
cel lar  sal  be  ludgit  neir  unto  the  kingis  grace,  for 
keiping  of  his  bodie,  and  the  seill ;  and  that  he  may 
be  readie  baith  day  and  nicht  at  the  king's  command. 
By  having  the  custody  of  the  great  seal,  he  had  an 
opportunity  of  examining  the  king's  grants,  and  other 
deeds  which  were  to  pa$s  under  it,  and  to  cancel  them 
if  they  appeared  against  law,  and  were  obtained  sur- 
reptitiously or  hj  Mse  suggestions. 

King  James  VI.  ordained  the  chancellor  to  have  the 
first  place  and  rank  in  the  nation,  ratione  officii;  by 
virtue  whereof  he  presided  in  the  parliament,  and  in 
all  courts  of  judicature.  After  the  restoration  of  KLing 
Charles  II.  by  a  particular  declaratory  law,  parliament 
first,  the  lord  chancellor  was  declared,  by  virtue  and 
right  of  his  office,  president  in  all  the  meetings  of 
parliament,  or  other  public  judicatures  of  the  king- 
dom. Although  this  act  was  made,  to  declare  the 
chancellor  president  of  the  exchequer  as  well  as  other 
courts,  yet  in  1663  the  king  declared  the  treasurer  to 
be  president  of  that  court. 

The  office  of  Lord  Cliancellor  was  abolished  by  the 
Unfon,  there  being  no  farther  use  for  the  judicial  part 
of  this  office  \  and  to  answer  all  the  other  parts  of  the 
chancellor's  office,  a  lord  keeper  of  the  great  seal  was 
erected,  with  a  salary  of  3000I.  a-year. 

Cbahcbllob  t^  a  Cathedral^  an  officer  that  hears 
lessons  and  lectures  read  in  the  church,  either  by  him* 
self  or  his  vicar  \  to  correct  and  set  right  the  reader 
when  he  reads  amiss  ;  to  inspect  schools  \  to  hear 
causes  \  apply  the  seal  \  write  and  dispatch  the  letters 
•f  the  chapter ;  keep  the  books  \  take  care  that  there 
be  frequent  preachings,  both  in  the  church  and  out 
<rf  it  3  and  assign  the  office  of  preaching  to  whom  he 
pleases. 

Chancellor  (f  the  Duchy  tf  Lancaster^  an  officer 
appointed  chiefly  to  determine  controversies  between 
the  king  and  bis  tenants  of  the  duchy  land,  and  other** 
wise  to  direct  ail  the  king's  affairs  belonging  to  that 
court.    See  Duchy  Court. 

Chavcellor  of  the  Exchequer^  an  officer  who  pre« 
sides  in  that  court,  and  takes  care  of  the  interest  of  the 
crown.  He  is  always  in  commission  with  the  lord- 
treasurer,  for  the  letting  of  crown  lands,  &c.  and  has 
power  with  others,  to  compound  for  forfeitures  of 
lands  upon  penal  statotea.  He  has  also  great  authori- 
ty in  managing  the  royal  revenues,  and  in  matters  re* 
lating  to  the  first  fruits. 

Chancellor  of  the  order  of  the  Garter  and  other 
MiKtary  orderi^  is  an  officer  who  seals  the  commissioiis 
and  mandates  of  the  chapter  and  assembly  of  the 
knights,  keeps  the  register  cf  their  proceedings,  and 
delivers  acts  thereof  under  the  seal  of  their  order. 

Chancellor  of  on  University ^  is  he  who  seals  the 
diplomas,  or  letters  of  degrees,  provision,  &c.  given  in 
Ae  university. 

The  chancellor  of  Oxford  is  usually  one  of  the  prinw 
nobility,  chosen  by  the  students  themselves  in  convo- 
cation. He  b  their  chief  magistrate  j  his  office  i^, 
durante  vrta^  to  govern  tiie  university,  preserve  and 
defend  its  rights  and  privileges,  convoke  assemblies, 


and  do  justice  among  the  members  under  his  jurisdic-  Chancellor 
tion.  I 

Under  the  chancellor  is  the  vice-chancellor,  who  is  Chancery, 
chosen  annurlly,  being  nominated  by  the  chancellor,  '  ^ 
and  elected  by  the  university  in  convocation.  He  is 
always  the  head  of  spme  college,  and  in  holy  orders. 
His  proper  office  is  to  execute  the  chancellor's  power, 
to  govern  the  university  according  to  her  statutes,  to 
see  that  officers  and  students  do  their  duty,  that  courts 
be  duly  called,  &c.  When  he  enters  upon  his  office, 
he  chooses  four  pro-vice  chancellors  out  of  the  heads 
of  the  colleges,  to  execute  his  power  in  his  absence. 

The  chancellor  of  Cambridge  is  also  nsually  one  of 
the  prime  nobility,  and  in  most  respects  the  same  as 
that  in  Oxford ;  only  he  docs  n  't  hold  bis  office  du» 
rante  vita^  but  may  be  elected  every  three  years.  Un- 
der the  chancellor  there  is  a  commissary,  who  holds  a 
court  of  record  for  all  privileged  persons  and  scholars 
ttnder  the  degree  of  master  of  arts,  where  all  causes  are 
tried  and  determined  by  the  civil  and  statute  law,  and 
by  the  custom  of  the  university. 

The  vice-chancellor  of  Cambridge  is  chosen  annual- 
ly by  the  senate,  out  of  two  persons  nominated  by  the 
heads  of  the  several  colleges  and  halls. 

Chancellor's  Courts    See  University  Courts, 

CHANCERON,  in  Natural  History^  a  name  given 
by  the  French  writers  to  the  small  caterpillar,  that  eats 
the  com,  and  does  vast  mischief  in  their  granaries. 
See  the  the  article  CoRV^Butterfly. 

CHANCEBY,  the  highest  court  of  justice  in  Bri- 
tain next  to  the  parliament,  and  of  very  ancient  iaati- 
totion.  It  has  its  name  chancery  (jcanceliaria)  from 
the  judge  who  presides  here,  the  lord  chancellor,  or 
cancellarius $  who,  according  to  Sir  Edward  Coke,  is 
so  termed,  i  canceUando^  from  cancelling  the  kingis 
letters  patent  when  granted  contrary  to  law,  which  is 
the  highest  point  of  his  jurisdiction.  In  chancery 
there  are  two  distinct  tribunals  j  the  one  ordinary,  be- 
ing a  court  of  common. law;  the  other  extraordiuary, 
being  a  court  of  equity. 

I.  The  ordinary  legal  court  holds  pleas  of  recogni- BAicJksf. 
xances  acknowledged  in  the  chancery,  writs  of  sciri  Comment, 
facias^  for  repeal  oif  letters  patent,  writs  of  partition, 
&c.  and  also  of  all  personal  actions  by  or  against  any 
officer  of  the  court.  Sometimes  a  supersedeas^  or  writ, 
of  privilege,  hath  been  here  granted  to  discharge  a 
person  out  of  prison  :  one  from  hence  may  have  a  ha- 
teas  corpus  prohibition,  &c.  in  the  vfication  ;  and  liere 
a  subpeena  may  be  had  to  force  witnesses  to  appear  in 
other  courts,  when  they  have  no  power  to  call  them. 
But,  in  prosecuting  causes,  if  the  parties  descend  to 
issue,  this  court  cannot  try  it  by  jury  3  hut  the  loul 
chancellor  delivers  the  record  into  the  king's  bench 
to  be  tried  there  \  and  after  trial  had,  it  is  to  be  re- 
manded into  the  chancery,  and  there  judgment  given  ^ 
though  if  there  be  a  demurrer  in  law,  it  shall  be  ar- 
gued in  this  court. 

In  this  .court  is  also  kept  the  offidna  justitia  ;  out  of 
which  all  original  writs  that  pass  under  the  great  sea), 
all  commiasions  of  charitable  uses,  sewers,  bankruptcy, 
idiocy,  lunacy,  and  the  like,  ilo  issue ;  and  for  which 
.it  is  always  open  to  the  subject,  who  may  there  at  any 
(time  demand  and  have,  ex  dehito  justUim^  any  writ  that 
ibi0  occasioQs.may,call  Cor.   These  writs,  relating  to  the 
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Chmicery.  basiness  of  the  sobjeet,  and  tbe  returns  of  tbem,  were, 
^  V'"  ■'  according  to  the  simplicity  of  ancient  times,  originally 
kept  in  a  hamper,  in  hanaperio ;  and  tbe  other  (relat- 
ing to  such  matters  wherein  the  crown  is  mediately  or 
immediately  concerned)  were  preserved  in  a  little  sack 
or  bag,  in  parva  haga;  and  hence  hath  arisen  the  di- 
•tinction  of  the  hanaper  ^t&tt^  and  the /^r/fy-^n;^  office, 
ivhich  both  belong  to  Che  common  law  court  in  chan« 
eery. 

'I,  The  eutraordinary  court,  or  court  of  equity,  pro- 
ceeds by  the  rules  of  equity  and  conscience,  and  mo- 
derates the  rigour  of  the  common  law,  considering  the 
intention  rather  than  the  words  of  the  law.  It  gives 
relief  for  and  against  infants  notwithstanding  their 
'  minority,  and  for  or  against  married  women  notwith* 

standing  their  coverture.  Ail  frauds  and  deceits  for 
which  there  is  no  redress  at  cotnmon  law  j  all  breaches 
of  trust  and  confidence ;  and  accidents,  as  to  relievo 
obligors,  mortgagers,  &c.  against  penalties  and  forfei- 
tures, where  the  intent  was  to  pay  tbe  debt,  are  here 
remedied :  for  in  chancery,  a  forfeiture,  &c.  shall  not 
bind,  where  a  thing  may  be  done  after,  or  compensa- 
tion made  for  it.  Also  this  court  will  give  relief  against 
tbe  extremity  of  unreasonable  engagements  entered 
into  without  consideration  \  oblige  creditors  that  are 
anreasonable  to  compound  with  an  unfortunate  debtor  j 
•nd  make  executors,  &c.  give  security  and  pay  in- 
terest for  money  that  is  to  lie  long  in  their  bands. 
This  court  may  confirm  title  to  lands,  though  one  hath 
lost  his  writings:  and  render  conveyances  defective 
throDgh  mistake,  &c.  good  and  perfect.  In  chancery, 
copy-holders  may  be  relieved  against  the  ill  usage  of 
their  lords }  enclosures  of  land  that  are  common  be 
decreed  ^  and  this  court  may  decree  money  or  lands 
given  to  charitable  uses,  oblige  men  to  account  with 
each  other,  &c.  But  in  all  cases  where  the  plaintiff 
can  have  his  remedy  at  law,  he  ought  not  to  be  reliev- 
ed in  chancery  ;  and  a  thing  which  may  be  tried  by  a 
jury  is  not  triable  in  this  court. 

The  proceedings  in  chancery  are,  first  to  file  the  bill 
of  complaint,  signed  by  some  counsel,  setting  forth  the 
fraud  or  injury  done,'' or  wrong  sustained,  and  praying 
relief:  after  the  bill  is  filed,  process  of  subpoena  issues  to 
compel  the  defendant  to  appear  \  and  when  the  defend- 
ant appears,  he  puts  in  his  answer,  to  the  bill  of  com- 
plaint, if  there  be  no  cause  for  the  plea  to  the  jurisdic- 
tion o(  the  court,  in  disability  of  the  person,  or  in  bar, 
&o.  Then  the  plaintiff  brings  bis  replication,  unless 
he  files  exceptions  against  the  answer  as  insufficient, 
referring  it  to  a  master  to  report  whether  it  hie  sufficient 
or  not^  to  which  report  exceptions  may  also  be  made. 
Tbe  answer,  replication,  rejoinder,  &c.  being  settled, 
*od  the  parties  come  to  issue,  witnesses  are  to  be  exa- 
mined upon  interrogatories,  either  in  court  or  by  com- 
juission  in  the  country,  wherein  the  parties  usually  join ; 
and  when  the  plaintiff  and  defendant  have  examined 
their  witnesses,  publication  is  to  be  made  of  tbe  de- 
positions, and  tbe  cause  is  to  be  set  down  for  hearing; 
after  which  follows  the  decree.  But  it  is  now  usual  to 
appeal  to  the  honse  of  lords  *,  which  appeals  are  to 
be  signed  by  two  noted x^ounsel,  and  exhibited  by  way 
of  petition;  the  petition  or  appeal  is  lodged  with  the 
derk  of  the  house  of  lords,  and  read  in  the  house, 
whereon  tfae  appellee  \%  ordered  to  put  in  bis  answer, 
aad  a  day  fixed  for  hearing  tbe  cause ;  and  after  coun- 
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sei  beard,  and  evidence  given  on  both  sides,  the  lords  Cbtnceff 
will  affirm  or  reverse  the  decree  of  the  chancery,  and        P 
finally  determine  the  cause  by  a  majority  of  votes,  &c.  ^^handfrn 

CHANDELIER,  in  fortification,  a  kind  of  move- 
able parapet,  consisting  of  a  wooden  frame,  made  of  two 
upright  stakes,  about  six  feet  high,  with  cross  planks 
between  tbem ;  serving  to  support  fascines  to  cover  the 
pioneer^. 

CH ANDERNAGORE,  a  French  settlement  in  tbe 
kingdom  of  Bengal  in  the  East  Indies.  It  lies  on  the 
river  Ganges,  two  leagues  and  a  half  above  Calcutta. 
The  district  is  hardly  a  league  in  circumference,  and 
has  the  disadvantage  of  being  somewhat  exposed  on  the 
western  side  ;  but  its  harbour  is  excellent,  and  tbe  air 
is  as  pure  as  it  can  be  on  the  banks  of  the  Ganges. 
Whenever  any  building  is  nndertaken  that  requires 
strength,  it  must  here,  as  well  as  in  all  other  parts  of 
Bengal,  be  built  upon  piles,  it  being  impossible  to  dig 
three  or  four  feet  without  coming  at  water. 

CHANDLER,  Mart,  distinguished  by  her  talent 
for  poetry,  was  the  daughter  of  a  dissenting  minister 
at  Bath,  and  was  bom  at  Malmsbury  in  Wiltshire  in 
1687.  She  was  bred  a  milliner ;  but  from  her  child- 
hood had  a  turn  for  poetry,  and  in  her  riper  years  ap- 
plied herself  to  tbe  study  of  the  poets.  Her  poems, 
for  which  she  was  complimented  by  Mr  Pope,  breathe 
tbe  spirit  of  piety  and  philosophy.  She  had  the  mis- 
fortune to  be  deformed,  which  determined  her  to  live 
single ;  though  she  had  great  sweetness  of  counte- 
nance, and  was  solicited  to  marry.  She  died  in  1 745, 
aged  58. 

«Chansl£R,  Dr  Samuel,  a  learned  and  respectable 
dissenting  minister,  descended  from  ancestors  who  had 
heartily  engaged  in  the  cause  of  religious  liberty^  and 
suffered  for  the  sake  of  conscience  and  nonconformity  ^ 
was  bom  at  Hunger  ford  in  Berks,  where  his  father  waa 
a  minister  of  considerable  worth. and  abilities.  Being  by 
his  literary  turn  destined  to  the  ministry,  he  was  first 
placed  at  an  academy  at  Bridgewater,  and  from  thence 
removed  to  Gloucester  under  Mr  Samuel  Jones.  .  A- 
mong  tbe  pupils  of  Mr  Jones  were  Mr  Joseph  Butleri 
afterwards  bishop  of  Durham,  and  Mr  Thomas  Seeker, 
afterwards  archbishop  of  Canterbury.  With  these  emi- 
nent persons  he  contracted  a  friendship  that  continued 
to  the  end  of  their  lives,  notwithstanding  the  different 
views  by  which  their  conduct  was  afterwards  directed, 
and  the  different  situations  in  which  they  were  placed. 

Mr  Chandler  having  finished  bis  academical  studies, 
began  to  preach  about  July  1714  ;  and  being  soon  di- 
stinguished by  his  talents  in  the  pulpit,  he  was  chosen 
in  i7i6iniDister  of  the  Presbyterian  congregation  at 
Peck  ham  near  London,  in  which  station  he  continued 
some  years.  Here  he  entered  into  the  matrimonial  state, 
and  began  to  have  an  increasing  fanrily,  when,  by  the 
fatal  South  Sea  scheme  of  1720,  he  unfortunately  lost 
the  whole  fortune  which  he  had  received  with  bis  wife. 
His  circumstances  being  thereby  embarrassed,  and  his 
income  as  a  minister  being  inadequate  to  bis  expences, 
he  engaged  in  the  trade  of  a  bookseller,  and  kept  a 
•hop  in  the  Poultrv,  London,  for  about  two  or  three 
years,  still  continuing  to  discbarge  the  duties  of  the 
pastoral  office.  He  also  officiated  as  joint  preacher  witb 
the  learned  Dr  Lardner  of  a  winter  weekly  evening 
lecture  at  tbe  meeting  boose  in  the  Old  Jewry,  Loudon : 
in  which  meeting  he  was  established  assistant  preacher 
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Ckaodler.  nboot  tiM  year  1735,  nnd  th»n  m  tbe  f9«ta&  I{e^  hA 
'^  '  ildininiatered  to  tbe  religbvs  iin|irQveo)entjof  i^  vary  n- 

spectable  coDgregatloa  for  40  jears  with  the  grealest 
applause ;  and  with  what  dUigeoce  4md  appltoation  he 
improved  the  vacanQies  of  time  firoin  his  pastoral  da^ 
ties,  for  improyiog  himself  aod  benefitiog  the  world,, 
will  appear  from  bis  niaa j  writings  op  a  variety  of  im- 
portaat  subjects.  While  be  was  thus  laudably  employ- 
ed, not  onl]|r  the  universities  of  Edinburgh  and  Aber- 
deen gave  him,  without  any  application,  testimonies  of 
their  esteem  in  diplomas^  conferring  on  him  the  degree 
of  D.  D.  but  he  also  received  offers  of  preferment  from 
some  of  the  governors  of  the  established  church,  which 
be  nobly  declined.  He  had  likewise  tbe  honour  of  be- 
ing afterwards  elected  F*  B.  and  A.  SS. 

On  the  death  of  George  IL  in  1760,  Dr  Chandler 
published  a  sermon  on  that  event,  in  which  he  compared 
that  prince  to  King  David,  This  gave  rise  to  a 
pamphlet,  which  was  printed  in  tbe  year  1761,  en- 
titled ''  The  History  of  the  Man  after  God^s  own 
Heart  j*^  wherein  the  author  ventured  to  exhibit  King 
David  as  an  example  of  perfidy,  lust,  and  cruelty,  fit 
only  to  be  ranked  with  a^Nero  or  a  Caligula^  and 
complained  of  the  insult  that  had  been  ofiered  to  the 
memory  of  the  late  British  monarch  by  Dr  Chandler^s 
parallel  between  him  and  tbe  king  of  fsrael.  This  at- 
tack occasioned  Dr  Chandler  to  publish  in  the  follow- 
ing year  "  A  Beview  of  the  History  of  the  Man  af- 
ter God^s  own  Heart  j  in  which  the.  Falsehoods  and 
Misrepresentations  of  the  Historian  are  exposed  and 
corrected/*  He  also  prepared  for  the  presa  a  more  ela- 
borate work,  which  was  afterwards  published  in  two 
volumes  8vo,  under  the  following  title :  **  A  Critical 
History  of  the  Life  of  David  j  in  which  the  principal 
Events  are  ranged  in  Order  of  time  $  tbe  chief  Objec- 
tions of  Mr  Bayle  and  others  against  tbe  Character  of 
this  Prince,  tbe  Scripture  Account  of  him,  and  the 
Occurrences  of  his  Beign,  are  examined  and  refuted  ^ 
mnd  tbe  Psalms  which  refer  to  him  explained***  As  this 
was  the  last,  it  was  likewise  one  of  the  best,  of  Dr 
Chandler's  productions.  Tbe  greatest  part  of  this 
work  was  printed  off  at  the  time  of  our  author's  death, 
which  happened  May  8.  1766,  aged  73.  During  tbe 
last  year  of  his  life,  be  was  visited  with  frequent  returns 
of  a  very  painful  disorder,  which  he  endured  with  great 
resignation  and  Christian  fortitude.  He  was  interred 
in  the  burying-groond  at  Bunbill-fields  on  tbe  i6tb  of 
tbe  month  ^  and  bis  funeral  was  very  honourably  at- 
tended by  ministers  and  other  gentlemen.  He  express- 
ly desired,  by  his  last  will,  that  no  delineation  of  his 
character  might  be  given  in  his  funeral  sermou,  which 
was  preached  by  Dr  Amory.  He  had  several  chil- 
dren \  two  sons  and  a  daughter  who  died  before  him, 
and  three  daughters  who  survived  him  }  two  of  whom 
Are  yet  living,  and  both  msurried,  one  of  them  to  tbe 
Bev.  Dr  Harwood. 

Dr  Chandler  was  a  man  of  very  extensive  learning 
and  eminent  abilities  ;  his  apprehension  was  quick  and 
bis  judgment  penetrating ;  he  had  a  warm  and  vigorous 
imagination  j  he  was  a  very  instructive  and  animated 
preacher  ;  and  his  talents  in  the  pulpit  and  as  a  writer 
procured  him  very  great  and  general  esteem,  not  only 
amone  the  dissenters,  but  among  large  numbers  of  the 
established  cburcb.  He  was  principally  instrumental  in 
the  establishment  of  the  fund  for  relieving  the  widows 
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and  orpbaqs  of  poor  Protestant  dissenting  mioistera:,  cb«iuller« 
tbe  plan  of  it  was  jEirst  formed  by  him  ;  and  it  was  by    Chjuig- 
bis  interest  and  application  to  his  friends  that  many  of^    ^"g- 
the  subscriptions  for  its  support  were  procured* 

In  1768,  four  volumes  of  our  anthor's  sermons  were^ 
published  by  Dr  Amory,  according  to  his  own  direct 
tions  in  bis  last  .will  ^  to  whi9h  were  prefixed  a  neat 
engraving  of  bim,  from  an  excellent  portrait  by  Mr, 
Cbamberlin.  He  also  expressed  a  desire  to  have  some . 
of  bis  principal  pieces  reprinted  in  four  volumes  8vo  : 
proposals  were  accordingly  published  for  that  purpose, 
but  did  not  meet  with  sufficient  encouragement.  But 
in  X777i  another  work  of  our  author  was  published  iu. 
one  volume  ato,  under  the  following  title  :  "  A  Para^. 
phrase  and  Notes  on  the  Episdes  of  St  Paul  to  the, 
Galatians  and  Ephesians,  with  doctrinal  and  practical 
Observations:  together  with  a  critical  and  practical, 
Commentary  on  tbe  two  Epistles  of  St  Paul  to  the 
Thessalonians.**  Dr  Chandler  also  left.  In  his  inter- 
leaved Bible,  a  large  number  of  critical  notes,  chiefly 
in  Latin,  which  are  now  the  property  of  Dr  Kippis, 
Mr  Farmer,  Dr  Price,,  and  Dr  Savage,  and.  which 
have  been  intended  to  be  published  j  but  tbe  design 
has  not  yet  been  executed.  A  complete  liRt  of  Dr 
Cbandler*s  works  is  given  in  tbe  Biographia  Britafittica^ 
vol.  iii.  p.  435. 

CHANG-TONG,  a  province  of  China,  bounded  on 
the  east  by  Petcheli  and  part  of  Honan,  ou  the  south 
by  Kiang-nan,  on  the  cast  by  tbe  sea,  and  on  tbe 
north  by  the  sea  and  part  of  Petcheli.  The  countiy 
is  well  watered  by  lakes,  streams,  and  rivers }  but  is 
nevertheless  liable  to  suffer  from  drought,  as  rain  falls 
here  but  seldom.  Tbe  locusts  also  sometimes  make 
great  devastation.  However,  it  abounds  greatly  in 
game  $  and  there  is,  perhaps  no  country  where  quails, 
partridges,  and  pheasants,  are  sold  cheaper,  the  in- 
habitants of  this  province  being  reckoned  the  keenest 
sportsmen  in  the  empire.  This  province  b  greatly  en- 
riched by  the  river  Yun,  called  tbe  Grand  Imperial 
Canalf  through  which  all  the  barks  bound  to  Pekin 
must  pass  in  their  way  thither.  'The  duties  on  this 
canal  alone  amount  to  more  than  450,000!.  annually. 
Tlie  canal  itself  is  greatly  admired  by  European  tra- 
vellers on  account  of  its  strong  and  long  dikes,  the 
banks  decorated  with  cut  stone,  the  ingenious  mecha- 
nism of  its  locks,  and  the  great  number  of  natural  ob- 
stacles which  have  been  overcome  in  the  execution  of 
the  woik.  The  province  produces  silk  of  tbe  ordinal 
ry  kind  :  and  besides  this,  another  from  a  sort  of  in- 
sect resembling  our  caterpillar.  It  is  coarser  than  the 
ordinary  silk,  but  much  stronger  and  more  durable  5  so 
that  the  stuffs  made  from  it  have  a  very  extensive  sale 
throughout  the  empire. 

Chang-tong  is  remarkable  fcr  being  the  birth-place 
of  the  celebrated  philosopher  and  lawgiver  Confucius. 
His  native  city  in  called  Kuhjeou^  where  there  are  se- 
veral monuments  erected  in  honour  of  this  great  man. 
This  province  is  divided  into  six  districts,  which  con- 
tain six  cities  of  the  first  class,  and  1I4  of  the  second 
and  third.  Along  the  coast,  also,  are  15  or  16  villages 
of  considerable  importance  on  account  of  their  com- 
merce \  there  is  likewise  a  number  of  small  islands,  mo«t 
of  which  have  harbours  very  convenient  for  the  Cbi« 
nese  junks,  which  pass  from  thence  to  Corea  or  Lea* 
tong.    Tbe  most  rei^arkable  cities  are,  i.Tsi-nan-fon, 
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t)ie  eaptlft),  wbieb  stands  south  of  the  riv«r  T«ing>ho  or 
Tsi.     It  18  Isrge  und  populous ;  but  chiefly  cetebruted 
for  having  beeo  the  residence  of  u  \9ng  series  of  kii^gs^ 
whose  tonabs  rising  on  the  neighbouring  mountainsi 
afford  a  beautiful  prospect.     2.  Yn-tcheu-fou,  the  se- 
cond city  of  the  province,  situated  between  two  rivers^ 
and  iu  a  mild  and  teropenite  climate.     Great  quimti* 
ties  of  gold  are  said  to  have  been  fbrmerly  collected  in 
its  neighbourhood.     3.  Lin-tcin^tcheu,  situated  on  the 
great  oanal,  is  much  frequented  by  ships,  and  nay  be 
called  a  general  magazine  for  every  kind  of  mercfaan* 
dise.     Here  is  an  octagonal  tower,  divided  into  eight 
slories,  the  walls  of  which  are  covered  on  the  outside 
with  porcelain  loaded  with  various  figures  neatly  exe* 
6uted,  and  incrusted  on  the  inside  with  variously  co- 
loured marble.     A  staircase,  constructed  in  the  wall| 
conducts  to  all  the  stories,  from* which  there  are  pas- 
sages that  lead  into  magnificent  galleries  ornamented 
with  gilt  ballastnides.     All  tlte  cornices  and  projec- 
tions of  the  tower  are  furnished  with  little  bells ;  whicb| 
says  M.  Grosier,  when  agitated  by  the  wind,  form  a 
very  agreeable  harmony.     In  the  highest  story  is  an 
idol  of  gilt  copper,  to  w(iieb  the  tower  is  dedicated. 
In  the  neigbbourfaoodvare  some  otht;r  temples,  the  ar- 
chitecture of  which  is  exceedingly  beautiful. 

CHANGER,  an  officer  belonging  to  the  king*! 
mint,  who  changes  money  for  goM  or  silver  bullion. 
See  Mint. 

Mofrey-CHAtrasiCf  is  a  banker,  who  deals  in  the 
exchange,  receipt|  and  .payment  of  moneys.  See 
Banker. 

CHANGES,  in  Arithmetic^  &c.  the  permutations 
or  variations  of  any  number  of  quantities ;  with  regard 
to  their  position,  order,  &c.     See  Combinatiok. 

ITofind  ail  the  possible  Chavoes  of  any  number  of 
Qjuantities^  or  how  o/i  their  Order  may  be  varied.'] 
Suppose*  two  quantities  a  and  b.  Since  they  may  bo 
either  wrote  ab  or  ba^  it  is  evident  their  changes  are 
2^2.1.  Suppose  three  quantities  abc :  their  changes 
will  be  as  iu  the  margin  \  as  is  evident  by  com- 
bining c  first  with  ab^  then  with  ba;  and  hence 
the  number  of  changes  arises  3.  2.  is6.  If 
the  quantities  be  4,  each  may  be  combined  four 
ways  with  .each  order  of  the  other  three  \ 
whence  the  number  of  changes  arises  6.  4=: 4* 
3.  2. -I .=24.  Wherefore,  if  the  number  of 
quantities  be  supposed  if,  the  number  o{  changes 
will  be  fi.fi-«.x.n — %n — 3.11 — ^4.  &c.  If  the 
same  quantity  occur  twice,  the  changes  of  two  will  bo 
found  ^5;  of  three,  ir a ^,  abb^  bbc;  of  four,  0^06, 
be ab^  babc»  And  thus  the  number  of  changes  in 
the  first  case  will  be  x^(2.  1)  :  2.  i  ^  in  the  second, 
3=(3.  2.  i)  :  2.  M  in  the  third,  12=1(4.  3-  ^-  *)  •  2.  i. 
If  a  fifth  letter  be  added,  in  each  series  of  four  quan- 
tities, it  will  beget  five  changes^  whence  the  number 
of  all  the  changes  will  be  6o=(5.  4.  3.  2.)  i,  :  2.  i. 
Hence  if  the  number  of  quantities  be  »,  the  number  of 
changes  will  be  (fi.fi— x.ii-*2.n— 3.11— 4.  &c.)  :  2.  2. 
From  these  special  formulae  may  be  Collected  a  general 
one,  viz.  if  n  be  the  number  of  quantities,  and  m  the 
number  which  shows  how  oft  the  same  quantity  occurs ; 
wo  shall  have  (fi.i»-^i. 91^2.91^—3.1? — 4'^ — j.w— 6.« 
-^7.«— ^8.«— 9.  &c.)  :  (m—iMt — 2.in-~3.m — 4.  &c.) 
the  series  being  to  be  continued,  till  the  continual 
•ubttaotioQ  of  unity  from  n  and  m  leave  o.    After  tiie 

2 


] 


C    tt    A 


same  manner  wa  may  proaeed  lbiihai\  tHI  putting  ts  okaugrs 
for  the  Uumber  of  qaaotilieS|  and  /,  m^  r^  &e.  for  tho        | 
number  that  shows  bow  oft  any  of  thwm  is  ivpeated,    Chui-n. 
wo  arrive  at  an  universal  form.     (».»— *!.«>■  ft.wi..  ^,9 
— -4.11— 5.ifN»-«>6.ii-— 7»ii— Sk  &c.)  :  (/i/.— 1.^—2./— 3  J 
-^4.^—5.  &0.  i»i-i»-— lJ»«»2.f»»»— 3.  fco.)  r.r— I.r^— 
2.^^— 3.r— 4.n— 5.  &c. 

Suppose,  for  instance,  ir=:6,  /b=3,  r=:o.  The  num- 
ber of  chmnge^  will  be  (6*  5.  4.  3.  2*  1.)  :  (3.  2.  i. 
3.  2.  i.)=r(6.  5. 4.)  :  (3.  2rr2.  5.  2=:2o). 

Hence,  suppose  thirteen  persons  at  a  table,  .if  it  be 
rpquired  how  oft  they  may  change  places ;   we  sfaaU' 
find  the  number  13.  I2.  ix.  lo.  9.  8*  >  6.  5.  4*  3.  2.  I* 
=6227020800.' 

In  this  manner  nwy  all  the  possible  anagrams  of  any 
wprd  be  found  in  all  langoagco,  and  that  without  any 
study :  suppose,  v.  g.  it  were  required,  to  find  the  ana- 
grams of  tue  word  amor^  the  number  of  changes  will 
be  a 


0  m  a 
moa 
mao 


oam 
a  om 
a  mo 


r  om  a 
o  r  m  a 
0  m  r  a 
om  ar 


rmo  a 
m  r  0  a 
mora 
mo  a  r 

rm  a  0 
mtao 


m  aro 
maor 


a  r  0  m 
a  0  r  m 
a  om  r 


r  ao 
Oram 
0  ar m 
oamr 


mm 


r am  o 
ar  m  o 
am  r o 
tt  mo^ 


roam 

The  anagrams  therefore  of  the  word  mnor,  in  the 
Latin  tongue,  are  roma^  mora^  maro^  ramOf  armo» 
See  Anagram. 

Whether  this  new  method  o£  anagramatizing  be  like 
to  prove  of  much  serrice  to  that  art,  is  left  to  the 
poets. 

CHANNA,  in  TLodogy^  the  name  of  a  fish  caoght 
in  great  plenty  in  the  Mediterranean,  and  brought  te 
market  in  Italy  and  elsewhere,  among  the  sea  perch, 
which  it  BO  nearly  resembles,  that  it  would  not  be  di- 
stinguishable from  it,  but  that  the  sea  perch  is  bigger, 
and  bar  only  broad  transverse  lines  on  its  back,  where- 
as  the  channa'  has  them  both,  transverse  and  longitudi- 
nal. It  has  a  very  wide  mouth,  and  its  lower  jaw  is 
longer  than  its  upper  \  so  that  its  month  naturally  falls 
open.  Its  eyes  are  small,  and  its  teeth  very  sharp ; 
its  back  is  of  a  blackish  red  j  it  has  several  longitudi- 
nal lines  of  a  reddish  hoe  \  and  its  tail  is  marked  with 
reddish  spots.  There  is  an  observation,  that  in  all  the 
fish  of  this  kind  which  have  been  examined  by  nature- 
lisitB,  there  have  been  found  none  )>ut  females.  This  is 
as  old  as  the  days  of  Aristotle.  Whether  this  be  true 
in  fact,  would  require  many  observations.  If  it  should 
prove  so,  the  whole  seems  to  end  in  this,  that  the  channa 
is  no  distinct  species,  but  only  the  female  of  some  other 
fish.  There  is  another  fish  not  unlike  this,  called  ous- 
nadella^  or  rather  channadella^  which  at  Marseilles  is 
known  by  the  name  ofcharina* 

CH  AriNEL,  in  Geography f  an  arm  of  the  sea,  or 
a  narrow  sea  between  two  continents ;  or  between  a 
continent  and  an  island.  Such  are  the  British  channel, 
St  George's  channel,  the  channel  of  Constantiaople, 
&c. 

Cbannsl  of  a  Ship,    See  CBAHT'JTales. 

CHAN-SI,  a  province  of  China,  and  one  of  the 
smallest  in  the  empire,  is  bounded  on  the  east  by  Pe- 
tcheli,  on  the  sooth  by  Honan,  on  the  west  by  Cben-si, 
and  on  the  north  by  tht  great  walL    The  climate  ia 
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( haa^',  bealtbrol  ^nd  agreeable,  aad  tile  Mil  generally  fertile, 
ChanL  tlioogli  the  coootry  is  full  of  mountains.  Some  of 
these  last  are  roaffhy  wild,  aad  aninbabited ;  but  others 
are  cultivated  with  the  greatest  care  from  top  to  hot* 
torn,  and  cut  into  terraces,  forming  a  very  agreeable 
prospect }  while  some  have  on  their  tops  vast  plains  no 
less  fertile  than  the  richest  low  lands.  These  moun* 
tains  abound  with  coal,  which  the  inhabitants  pound 
and  make  into  cakes  with  water  i  a  kind  of  fuel  which, 
though  not  very  inflammable,  affords  a  strong  and  last- 
Mg  ore  when  once  kindled.  It  is  principally  naed  for 
JiM^tng  their  stoves,  which  are  constracted  with  brick 
as  in  Germany ;  bot  the  inhabitants  of  this  province 
give  them  the  form  of  small  beds,  and  sleep  upon  tfaem. 
The  best  grapes  to  be  met  with  in  this  part  of  Asia 
i;row  in  the  province  of  Chan-«i ;  so  that  good  wine 
might  be  made  }  bot  the  people  choose  rather  to  dry 
and  sell  tliem  to  the  neigbbonring  provinces.  The 
coontry  abounds  with  mnsk,  porphyry,  marble,  lapis 
laxoli,  and  jasper  of  various  odlonrs  j  and  iron  mines,  as 
well  as  salt  pits  and  crystal,  are  very  common.  Her^ 
are  five  cities  of  the  first  class,  and  eighty-five  of  the 
second  and  third :  the  most  remarkable  are,  i.  Tai- 
vouenfoo  the  capital,  an  ancient  city  about  three 
leagues  in  cireomference,  but  ninch  decayed  in  conse- 
quence of  being  no  longer  the  residence  of  the  princes 
of  the  blood  as  it  was  formerly.  Nothing  now  remains 
of  the  palaces  of  those  princes  but  a  few  ruins ;  but 
their  tombf  are  still  tp  he  seen  on  a  neighbonring 
moantain.  The  burying-place  is  magnificently  orna- 
mented >  and  all  the  tombs  are  of  marble  or  cot  stone, 
having  near  tfaem  triumphal  arches,*  statues  of  heroei^, 
figures  of  lions  and  different  animals,  especially  horses, 
mad  which  are  disposed  in  very  elegant  order.  An 
Awful  aad  melancholy  gloom  is  preserved  around  these 
tombs  by  groves  of  aged  cypresses,  which  have  never 
felt  the  stroke  of  the  axe,  placed  cheqoer-wise.  The 
-principal  articles  of  trade  here  are,  hardware,  stuffs  of 
different  kinds,  particularly  carpets  in  imitation  of 
those  of  Turkey.  2*  Ngan-y  is  situated  near  a  lake  as 
aalt  as  the  ocean,  from  which  a  great  quantity  of  salt  is 
extracted.  3.  Fueii-tcbeou-fon,  an  ancient  and  com- 
osercial  city,  built  on  the  banks  of  the  river  Fuen*ho : 
it  has  baths  and  springs  alnsost  boiling  hot,  which,  by 
i^wing  hither  a  great  number  of  strangers,  add  great- 
ly to  its  opulence.  4.  Tai-tong-fon,  situated  near  the 
wall,  is  a  place  of  great  strength,  and  important  by 
wason  of  its  situation,  as  being  the  only  one  exposed 
to  the  incursions  of  the  Tartars.  Its  territories  abound 
with  lapis  lazuli,  medicinal  herbs,  and  a  particular  kind 
of  jasper  called  yieehe^  which  is  aa  white  and  beautiful 
as  agate  }  marble  aad  porphyry  are  also  common ;  and 
a  great  revenue  is  prodoced  from  the  skins  which  are 
dressed  here. 

CHANT,  (caiiltff),  it  used  for  the  vocal  music  of 
chirchea. 

In  ohnroh  history  we  meet  with  divers  kinds  o^  chant 
or  JOf^.  The  first  is  the  Amhrotian^  established  by  St 
Aabrose.   The  second,  the  GrtgvridncAani^  introdoced 
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CHANTILLY,  a  village  in  France,  about  seiren  Chaaiillj 
leagues  from  Paris,  where  there  is  a  magnificent  palace     .  i 
and  fine  forest  formerly  belonging  to  the  duke  of  Bour- 
bon. 

CHANTOR,  a  singer  of  a  choir  in  a  cathedral.  The 
word  is  almost  grown  obsolete,  chorister  or  nngt/ig-man 
being  commonly  used  instead  of  it.  All  great  chapters 
have  chanters  and  cbaplaiiis  to  assist  the  canons,,  and 
officiate  in  .their  absence. 

Chantor  is  used  by  way  of  excellence  for  the  pre- 
centor or  master  of  the  choir,  which  is  one  of  the  first 
dignities  of  the  chapter.  At  St  David's  in  "Wales, 
where  there  is  no  dean,  he  is  next  in  dignity  to  the 
bishop.  The  ancients  called  the  chantor  pramkernu 
cantorum*  To  him  belonged  the  direction  of  the  dea- 
cons and  other  inferior  officers. 

Chanters,  in  the  temple  of  Jerusalem,  were  a  mini- 
her  of  Levites,  employed  in  singing  the  praises  of  God, 
apd  playing  upon  instruments  before  his  altar.  .They 
had  no  habits  distinct  fipom  the  rest  of  the  people  \  yet 
in  the  ceremony  of  removing  the  ark  to  Solomon's 
temple,  the  chanters  appeared  dressed  in  tunics  of  bys- 
sns  or  fine  linen.     1  Chron.  v.  1  a. . 

CHANTRY,  or  CHAUirrRT,  was  anciently  a  church 
or  chapel  endowed  with  lands,  or  other  yearly  revenue, 
for  the  maintenance  of  one  or  more  priests,  daily  say- 
ing or  singing  mass  for  the  seals  of  the  donors,  and 
such  others  as  they  appointed.  Hence  chtnmtry^rentSf 
are  rents  paid  to  the  crown  by  the  tenants  or  purchasers 
of  chauntry'lands. 

CHAOLOGY,  the  history  or  description  of  the 
chaos.    See  Chaos. 

Orpheus,  iu  his  chaology,  sets  forth  the  different  al« 
terations,  secretions,  and  diverse  forms,  which  matter 
went  through  till  it  became  inhabitable ;  which  amounts 
to  the  same  with  what  we  otherwise  call  co«0ie;goaf  • 
Dr  Burnet,  in  his  Theory  of  the  Earth,  represents  the 
the  chaos  as  it  was  at  first,  entire,  undivided,  and  uni- 
versally rode  and  deformed  ;  .or  the  tote  hohu :  then « 
shows  bow  it  came  to  be  divided  Into  its  respective  re- 
gions } ;  how  the  homogeneous  matter  gathered  itself 
apart  from  all  of  a  contrary  principle ;  and,  lastly,  how- 
it  hardened  and  became  a  solid  habitable  ^obe.  See 
Earth. 

CHAOS,  that  confusion  in  which  matter  lay  when 
newly  produced  out  of  nothing  at  the  beginning  of  the 
world,  before  God,  by  his  almighty  word,  had  put  it 
into  the  order  and  condition  wherein  it  was  efter  the 
six  dajs  creation.     See  Earth. 

Chaos  is  represented  by  the  ancients  as  the  first 
principle,  ovum,  or  seed  of  •nature  and  the  world.  All 
the  sophists,  sages,  naturalists,  philosophers,  tbeologaes, 
and  poets,  held  that  chaos  was  the  eldest  and  first  prin- 
ciple, «•  M^x^utif  x^^*  '^^  Barbarians,  Phoenicians, 
Egyptians,  Persians,  &c.  all  refer  the  origin  of  the 
world  to  a  rode,  mix4d,  confused  mass  of  matter.'  The 
Greeks,  Orpheus,  Hesiod,  Menander,  Aristophanes, 
Euripides,  and  the  writers  of  the  Cyclic  Poems,  all 
Speak  of  the  first  chaoa )  the  lonio  and  Platonic  philo- 


by  Pope  Gregory  the  Great,  who  established  scfaoob  of    gophers  build  the  world  out  of  it.    The  Stoics  hold. 


caaators,  and  oorrected  the  church-song.  This  is  still 
retained  in  the  church  nnder  the  name  ef  e^bm  song : 
at  first  it  was  called  the  Bommt  9ong»  The  plam  or 
Cii^otitm  ehunt^  is  where  the  choir  and  people  sing  in 
sniseDi  er  all  together  in  the  sane  mannnr. 


that  as  the  world  was  first  made  of  a  chaos,  it  shall  at 
last  be  ledttccd  to  a  chaos ;  and  that  its  periods  aad 
revelations  in  the  mean  time  are  only  transitions  from 
one  chaos  to  another.  liastly,  the  Latins,  as  Ennios, 
Varroi  Ovid,  LucrstiM,  Statins,  &g.  are  all  of  the 

3  C  a  sane 
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CkMt     ••«•  opioioii.    Nor  18  tkere  any  sect  or  nation  what*  ^  vrar^s  the  word  tapMa  became  applied  (o  pnTate  ora^     Clmpel 


H        ever 'that  doea  not  dertTO  their  ?nwnfynnf,  the  structure 
,  ClwpeU    ^lAe  umr/^f  from  a  ohaot. 

'  The  opiQion  first  aroae  among  the  Barbarians,  whenee 

it  spread  to  the  Greeks  and  from  the  Greeks  to  the 
Romans  and  other  nations.  Dr  Burnet  observes,  that 
besides  Aristotle  and  a  few  other  Pseudo-Pythagorean8| 
nobody  ever  asserted  that  onr  world  was  always  from 
eternity  of  the  same  nature,  form,  and  structure,  aa  at 
present}  btit  that  it  had  been  the. standing  opinion  of 
the  wise  men  of  all  ages,  that  what  we  now  call  the 
terrestrial  earthy  was  originally  an  unformed,  indigest- 
ed mass  of  heterogeneous  matter,  called  chaos;  and  no 
more  than  the  rndimcnts  and  materials  of  the  present 
world. 

It  does  not  appear  who  first  broached  the  notion  of 
•  a  chaos.  Moses,  the  eldest  of  all  writers,  derives  the 
origin  of  this  world  from  a  confusion  of  matter,  dark, 
void,  deep,  without  form,  which  he  calls  tohu  bohu; 
which  is  precisely  the  chaos  of  the  Greek  and  Barba- 
rian philosophers.  Moses  goes  no  farther  than  the 
chaos,  nor  tells  os  whence  it  took  Its  origin,  or  whence 
its  confused  state  \  and  where  Moses  stops,  there  pre- 
cisely do  all  the  rest.  Dr  Burnet  endeavours  to  show 
that  as  the  ancient  philosophers,  &c  wlio  wrote  of  the 
cosmogony,  acknowledged  a  chaos  for  the  principle  of 
their  world  ;  so  the  divines,- or  writers  of  the  theogony, 
derive  the  origin  ror  generation  of  their  fabled  gods 
from  the  same  principle. 

Mr  Whiston  supposed  the  ancient  chaos,  the  origin 
•f  our  earth,  to  have  been  the  atmosphere  of  a  comet : 
which  though  new,  yet  all  things  considered,  is  not 
tlie  most  improbable  assertion.  He  endeavours  to  make 
it  out  by  many  arguments,  drawn  from  the  agreement 
which  appears  to  be  between  them.  So  that,  according"^ 
to  him,  every  planet  is  a  comet,  formed  into  a  regular 
and  lasting  constitution,  and  placed  at  a  proper  di- 
.  atance  from  the.  son,  revolving  in  a  nearly  circular  or- 
bit :  and  a  comet  is  a  planet  either  beginning  to  be  de- 
stroyed or  re-made^  that  is,  a  chaos  or  planet  unform- 
ed or  in  its  primeval  state,  and  placed  as  yet  in  an  or- 
bit very  eccentrical. 

CjE(i^9,  in  the  phrase  of  Faraoelsos,  imports  the  air. 
It  has  also  some  other  significations  amongst  the  alche- 
mists* 

ChaoSv  in  ZooAjgy,  a  genus  of  insects  belonging  to 
the  order  of  vermes  soophyta.  The  body  has  no  shell 
or  covering,  and  is  capable  of  reviving  after  being  dead 
to  appearance  for  a  Ions  time  \  it  has  no  joints  or  ex- 
ternal organs  of  sensation.  There  are  five  species, 
.mostly  obtained  by  infusion^  of  different  vegetables  in 
jiiater,  and  only  discoverable  by  the  microscope.  See 
Animalcuue. 

CHAPEL U,.  in  Heraldry^  an  ancient  cap  of  digni- 
ty worn  by  dukes,  being  scarLet-colonred  velvet  on  the 
outsid^y.  and  lined  with  a  fur.  It  is  fireqaently  borne 
above  a  helmet  instead  of  a  wreath,  under  gentlemen*8 
crests. 

CHAPEL,  a  place  of  divine  worship  so^  called. 
The  word  is  derived  from  the  Latin  eapeUa*  In  former 
times,  when  the  kings  of  France  were  engaged  in  war, 
they  always  carried  St  Martinis  bat  into  the  field, 
which  wa9  kept  in  a  tent  as  a-  precious  relick. :  from 
whence  the.  place  was  called  capeUa  ;  and  the  priests, 
who  b%d.  tjbci  qustod/  of  the  tent„  cagellam^    After- 


tories.  | 

In  Britain  there  are  several  sorts  of  chapels,  i.  Pa*  Chapclle. 
rochial  chapels :  these  differ  from  parish  churches  only 
in  name;  they  are  generally  small,  and  the  inhabitants 
within  the  district  few.  If  there  be  a  presentation  ad 
eccUsiam  instead  of  capeUam^  and  an  admission  and  in- 
stitution upon  it,  it  is  no  longer  a  ebapel,  but  a  churchl 
2.  Chapels,  which  adjoin  to,  and  are  part  of  the  church: 
soch  were  formerly  built  by  honourable  persons,  at 
borying-places  for  themselves  and  their  families.  3. 
Chapels  of  ease^  these  are  usually  built  in  very  large 
parishes,  where  all  the  people  cannot  conveniently  re- 
pair to  the  mother  chorch.  4.  Free  chapels ;  such  aa 
were  founded  by  kings  of  England.  They  are  free 
from  all  episcopal  jurisdiction,  and  only  to  be  visited  by 
the  founder  and  his.  successors ;  which  is  done  by  the 
lord  chancellor :  yet  the  king  may  license  any  subject 
to  build  and  endow  a  chapel,  and  by  letters  patent  ex- 
empt it  from  the  visitation  of  the  ordinary.  5.  Chapela 
in  the  universities,  belonging  to  particular  colleges.  6. 
I>omestic  chapels,  built  by  noblemen  or  gentlemen  for 
the  private  service  of  God  in  their  families.  See 
Chaplaik. 

Chapex.  is  k\»o  a  name  given  to  a  printer^a  wotk- 
house;  because,  according  to  some  authors,  printing 
was  first  actually  performed  in  chapels  or  churches ;  or, 
according  to  others,  because  Caxtof\,  an  early  printer, 
exercised  the  art  in  one  of  the  chapels  in  Westminster 
Abbey.  In  this  sense  they  say,  <Ar  orders  or  laws  of 
the  chapel f  the  secrets  (^the  chapel^  &c. 

Knights  of  the  Cbafel^  called  also  Poor  JTit^A/^^ 
Windwrj  were  instituted  by  Henry  VIII.  in  his  testa- 
ment. Their  number  was  at  first  thirteen,  but  has  been 
since  augmented  to  26.  They  assist  in  the  fsneral  ser- 
vices of  the  kings  of  England :  they  are  subject  to  the 
office  of  the  canons  of  Windsor,  and  live  00  pensiona 
assigned  them  by  the  Order  of  the  Garter.  TThey  bear 
a  blue  or  red  cloak,  with  the  arms  of  St  George  on  the 
left  shoulder. 

CHAPELAIN,  James,  an  eminent  French  poet, 
bom  at  Riris  in  15959  and  often  mentioned  in  the 
works  of  Balzac,  Menage,  and  other  learned  men.  He 
wrote  several  works,  and  at  length  distingoisbed  hiaselJT 
^y  a  heroic  poem  called  La  Puceik^  ou  France  DeMt^ 
ficf  which  employed  him  several  years  ^  and  whicb^ 
raising  the  expectation  of  the  public,  was  as  much  de- 
cried by  some  aa  extolled  by  others.  He  was  one  of 
the  king's  eoonsellors  j  and  died  in  1647,  ^^^  vkh^ 
but  was  very  covetous  and  sordid. 

CHAPELET,  in  the  manege,  a  couple  of  stirrup- 
leathers^  mounted  each  of  them  with  a  sdrrup,  and 
joined  atop  in  a  sort  of  leather  buckle,  called  the  head 
of  the  chape/etf  by  which  they  were  made  fast  to  the 
pummel  of  the  saddle,  after  being  adjusted  to  the  rider's 
length  and  bore.  They  are  used  both  to  avoid  the 
trouble  of  taking  np  or  letting  down  the  stirmps  every 
time  that  a  gentleman  monnts  on  a  different  hmrse  and 
saddle,  and  to  sopply  the  place  of  the  academy  aaddleSi 
which  have  no  stirrups  to  them. 

CHAPELLE,  Claudius  Emanukl  Luicuer, 
the  natural  sen  of  Francis  LuiMier,  took  the  name  of 
ChapeUe  firom  a  villase  between  Paris  and  St  Denys^ 
where  he  was  bora.  He  distiHgnished  himself  by  writing 
amall  pieces,  of.  poetry,,  in  whick  he  diaeoveied  great 
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Chspetle  delicstcf,  an  rn^y  tarn,  and  aa  admfrable  felicity  of  ex- 
1        pression.   lie  was  the  friend  of  Gassendi  and  Moliere: 
Cfcaplain.  f^^A  died  in  1 686. 

CHAPERON,  CHAPERO?nnE,  orC'HAPEKooK,  pro- 
perly Mignifics  a  sort  of  hood  or  covering  for  the  bead, 
anciently  worn  both  by  men  and  wom^^n,  the  nobles 
and  the  popaJHce,  and  afterwards  appropriated  to  the 
doctors  and  licentiates  in  college?,  &c.  Hence  the 
name  passed  to  certain  little  shields,  and  other  funeral 
devices,  placed  on  the  foreheads  of  the  horses  that 
drew  the  hearses  in  pompons  funerals,  and  which  are 
still  called  chaperoons  or  shaffetvons  ;  because  such  de- 
vices were  originally  fastened  on  the  chaperonnes^  or 
hoodff,  worn  by  those  horses  with  their  other  coverings 
of  state. 

Chapehok  of  a  hit-mouth,  in  the  manege,  is  only 
used  for  scatch- months,  and  all  others  that  are  not  can- 
non-mouths, signifying  the  end  of  the  bit  that  joins  to 
the  branch  jost  by  the  banqnet.  In  scatch-mouths 
the  chaperon  is  round,  bat  in  others  it  is  oval :  and 
the  same  part  that  in  scatch  and  other  mouths  is  called 
ekaperon,  is  in  cannon-months  called  frovfeau, 

CHAPITERS,  in  Architecture,  the  same  with  Ca- 
pitals. 

Chapiters,  in  Law^  formerly  signified  a  snmmary 
of  such  matters  as  were  inquired  of,  or  presented  be- 
fore jnstiees  in  eyre,  justices  of  assize,  or  of  the  peace, 
ID  their  sessions. 

Chapiters,  at  this  time,  denotes  snch  articles  as  are 
delivered  by  the  mouth  of  the  justice  in  his  charge  to 
the  inquest. 

CHAPLAIN  properly  signifies  a  person  pro- 
vided with  a  chapel,  or  who  discharges  the  duty 
thereof. 

Chaplain  is  also  nsed  for  an  ecclesia<<tical  person, 
in  the  house  of  a  prince,  or  a  person  of  quality,  who 
officiates  in  their  chapels,  Stc. 

In  England  there  are  48  chaplains  to  the  king, 
who  watt  four  each  month,  preach  in  the  chRpel, 
read  the  service  to  the  family,  and  to  the  king  in 
his  private  oratory,  and  say  grace  in  the  absence  of 
the  clerk  of  the  closet.  While  in  waiting  they  have  a 
table  and  attendance,  but  no  salary.  In  Scotland  the 
king  has  six  chaplains,  with  a  salary  of  50I.  each, 
three  of  them  having  in  addition  the  deanery  of  the 
chapel-royal  divided  between  them,  making  up  above 
lOol.  to  each.  The  only  doty  at  present  is  to  say 
jravyers  at  the  election  of  peers  for  Scotland  to  sit  in 
parliament.— According  to  a  statute  of  Henry  VII] . 
the  persons  vested  with  a  power  of  retaining  chaplains, 
together  with  the  number  each  is  allowed  to  qualify, 
is  as  follows  :  An  archbishop,  eight ;  a  dnke  or  bishop, 
six ;  marquis  or  earl,  five  ^  visconnt,  four ;  baron, 
J^ight  of  the  Garter,  or  lord  chancellor,  three ;  a 
dnchess,  marcliioness,  countess,  baroness,  the  treasurer 
and  comptroller  of  the  king^s  hon->p,  clerk  of  the  clo- 
set, the  king^s  secretary,  dean  of  the  chapel,  almoner, 
and  master  of  the  rolls,  each  of  them  two  ;  chief  jus- 
tice of  the  king^B  bench,  and  warden  of  the  cinque- 
ports,  each  one.  All  these  chaplains  may  purchase  a 
licen«>e  or  dispensation,  and  take  two  benefices  with 
core  of  souls.  A  chaplain  most  be  retained  by  letters 
testimonial  under  hand  and  seal ;  for  it  is  not  sufficient 
that  he  serve  as  obaphiin  in  the  family. 

The  first  chaplains  are  said  to  have  been  those  insti- 


toted  by  the  ancient  kings  of  France,  for  preserving  Chaplain, 
the  chape,  or  cape,  with  the  other  relicks  of  St  Mar-  ChapleL 
tin,  which  the  kings  kept  in  their  palace,  and  car- 
ried out  with  them  to  the  war.  The  first  chaplain 
is  said  to  have  been  Gul.  de  Mesmes,  chaplain  to  St 
Louis. 

CffAPLAiy  in  the  order  of  Malta,  is  nsed  for  the 
second  rank  or  class  in  that  order }  otherwise  called 
dinro. 

The  knights  make  the  first  clasSy  and  the  chaplains^ 
the  second. 

Chaplains  of  the  Pope,  are  the  auditors,  or  judges 
of  cause  in  the  sacred  palace  ;  so  called,  because  the 
pope  anciently  gave  audience  in  his  chapel,  for  the  de- 
cision of  cases  sent  from  the  several  parts  of  Christen- 
dom. He  hither  summoned  as  assessors  the  most  learn- 
ed lawyers  of  his  time ;  and  they  hence  kcquired  the 
appellation  of  capeliani,  chaplains.  It  is  firom  the  de- 
crees formerly  given  by  these  that  the  body  of  decretals 
is  composed :  their  number  Pope  Sixtus  IV.  reduced 
to  twelve. 

Some  say,  the  shrines  of  relicks  were  covered  with  a 
kind  of  tent-cape,  or  capella,  i.  e.  little  cape  j  and  that 
hence  the  priests,  who  had  the  care  of  them,  were  called 
chaplains.  In  time  these  relicks  were  reposited  in  a 
little  churchy  either  contiguous  to  a  larger  or  separate 
from  it ;  and  the  same  name,  capeila,  which  was  given 
to  the  cover,  was  also  given  to  the  place  where  it  was 
lodged :  and  hence  the  priest  who  superintended  it 
came  to  be  called  chaplain. 

CH  APLET,  an  ancient  ornament  for  the  bsad,  like 
a  garland  or  tvreath :  but  this  word  is  frequently  used 
to  signify  the  circle  of  a  crown.  There  are  instances 
of  its  being  borne  in  a  coat  of  arms,  as  well  as  foff 
crests ;  the  paternal  arms  for  Lascelles  are  argent,  three 
chaplet^,  gules. 

Chaplet  alfto  denotes  a  string  of  beads  used  by  the 
Roman  Catholics,  to  count  the  number  of  their  prayers. 
The  invention  of  it  is  ascribed  to  Peter  the  hermit, 
who  probably  learned  it  of  the  Turks,  as  they  owe  it 
to  the  East  Indians. 

Chaplets  are  sometimes  c^\zdi  paternosters  ;  and  are 
mifde  of  coral,  of  diamonds,  of  wood,  &c.  The  com- 
mon chaplet  contains  50  ave'-marias,  and  five  pater- 
nosters. There  is  also  a  chaplet  of  our  Saviour,  con- 
sisting of  33  beads,  in  honour  of  his  33  years  living 
on  the  earth,  instituted  by  Father  Michael  the  Camal- 
dulian. 

The  Orientals  have  a  kind  of  chaplets  which  they 
call  chains,  and  which  they  use  in  their  prayers,  re- 
hearsing one  of  the  perfections  of  God  on  each  link  or 
head.  The  Great  Mogul  is  said  to  have  18  of  these 
chains,  all  precious  stones ;  some  diamonds,  others  rb- 
bie%  pearls,  &.c.  The  Turks  have  likewise  chaplets, 
which  they  bear  in  the  hand,  or  hang  at  the  girdle ; 
but  Father  Dandini  observes,  they  differ  from* those 
used  by  the  Romanists,  in  that  they  are  all  of  the  same 
bigness,  and  have  not  that  distinction  into  decades, 
thongh  they  consist  of  six  decades,  or  60  heads.  He 
adds,  that  the  Mussulmans  run  over  the  chaplet  almost 
in  an  instant,  the  prayers  being  extremely  short,  as 
containing  only'  these  words,  **  praise  to  God,**  or 
**  glory  to  God,**  for  each  bead.  Besides  the  com** 
mon  chaplet  they  have  likewise  a  larger  one  consist- 
ing of  J  00  beadS|  where  there  is  some  distinction,  aa 
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ClMpkk  iMtog  divided  by  little  threads  into  three  parts;  on  one 
R  of  which  they  repeat  30  times  soubhan  AUah^  u  e. 
**  God  is  worthy  to  be  praised :"  on  another,  cUamk 
Aihh,  ''  Glory  be  to  God  :*'  and  on  the  third,  AlhA 
0cher^  *<  God  is  great.*'  These  thrice  thirty  times 
oiakingonlypo;  to  complete  the  number  lOO,  they  add 
other  prayers  for  the  beginning  of  the  chaplet.— He 
adds,  that  the  Mahometan  chaplet  appears  to  have 
Lad  its  rise  from  the  mea  heracoth^  or  **  hundred  be* 
pedictionSy''  which  the  Jews  are  oblijj^d  to  repeat 
daily,  and  which  we  find  in  their  prayer  books  \  the 
Jews  and  Mahometans  having  this  in  common,  that 
they  scarce  do  any  thing  without  pronouncing  some 
laud  or  benediction. 

Menage  derives  the  word  ckaplet  from  chapeau^ 
*'  hat."  The  modem  Latins  call  it  chapeUina^  the 
Italians  more  frequently  corona. 

Chaplet,  or  Chapelet^  in  ArchiUc^e^  a  little 
mouUiagy  cut  or  carved  into  round  beads,  pearls, 
dives,  or  tbe  like* 

CHAPMAN,  George,  bom  an  15579  a  man  high* 
ly  esteemed  in  his  time  for  his  dramatic  and  poetic 
works.x  He  wrote  17  plays;  translated  Homer  and 
come  other  ancient  poets  3  and  was  thought  no  mean 
^nins*  He  died  in  1634;  and  was  buried  in  St  Gileses 
an  the  Fields,  where  hi?  friend  Inigo  Jones  erected  a* 
roouiment  to  him. 

CHAPPE,  in  Heraldry^  the  dividing  an  «scatcfaeoa 
bj  lines  drawn  from  tbe  centre  of  the  upper  edge  to 
the  angles  below,  into  three  parts,  tbe  sections  on  the 
sides  being  of  different  metal  or  colour  from  the  rest. 

CHAPPEL  in  nuTH,  a  market  town  of  Derby- 
shire, about  a6  miles  north-west  of  Derby.  W.  Long. 
2.  50.  N.  Lat.  53.  22. 

Chafpex,  WSUam^  a  feamed  and  pious  bishop  of 
Corky  Cloyne,  and  Ross  in  Ireland,  bom  in  Notting- 
bamshire  in  Z582.  When  the  troubles  began  under 
Charles  I.  he  was  prosecuted  by  the  puritan  party  in 
parliament,  and  retired  to  De|4>y,  where  lie  devoted 
himself  to  study  till  his  deat4i  in  1649.  ^^  wrote 
Methodus  Concionandi^  r.  e.  "  the  Method  of  Preach- 
ing:"  and  he  is  one  of  those  to  whom  the  Whole  Duty 
of  Man  has  been  attributed.  He  left  behind  him  also 
biii  own  life  ifritten  by  himself  in  Latin^  which  has 
been  twice  printed* 

CHAPTEE,  in  Ecclesiastical  polity,  a  society  or 
community  of  clergymen  belonging  to  tbe  cathedrals 
and  collegiate  churches. 

It  was  in  the  eighth  century  that  the  body  of  canons 
began  to  be  called  a 'Chapter.  The  chapter  of  tbe  ca- 
nons of  a  cathedral  were  a  standing  council  to  the  bi- 
shops, anci,  during  tbe  vacancy  of  the  see,  had  the  juris- 
diction of  the  diocese*  In  the  oarlier  ages,  tbe  bishop 
waa  head  .of  the  chapter ;  afterwards  abbots  and  other 
dignitaries^  as  ^deans,  provosts,  treasurers,  &c.  were 
Referred  to  this  distinction.  The  deans  and  chapters 
iad  the  privilege  of  choosing  the  bishops  in  England ; 
but  Henry  VIIL  got  this  power  vested  in  the  crown  : 
and  as  the  san^  prince  expelled  tbe  monks  from  tbe 
cathedrals,  and  placed  secular  ^canons  in  their  room, 
those  he  thns  regulated  were  called  deans  and  chapters 
«f  the  new  foundation ;  such  are  -Canterbury,  Winches- 
ter, Ely,  Carlisle,  &c.    6ee  Deak. 

Cbaptkr,  in  matters  ^  literature,  a  division  in  a 


book  for  keeping  the  subject  treated  of  more  clear  and    cfaaAter 
distinct*  j 

CHAR,  in  IchihyoU^y^  a  species  of  Salmo.  Chvactera. 

CHARA.    See  Botakt  Indeoe. 

CHARABON,  a  sea-port  town  on  the  northern 
coast  of  the  island  of  Java  in  the  East  Indies.  E.  Long. 
10.  8.  8.  Lat.  6. 

CHARACENE,  the  most  southern  part  of  Sustana, 
a  province  of  Persia,  lying  on  the  Persian  golf,  be- 
tween the  Tigris  and  the  Eulseus.  It  was  so  named 
from  the  city  of  Chorax,  called  first  Alexandria,  from 
its  founder  Alexander  the  Great  \  afterwards  Antio- 
cbia,  from  Antiochus  V.  king  of  Syria,  who  repaired 
and  beautified  it ;  and  lastly,  Chorax  Spasioss,  or  Pa- 
sines,  that  is,  the  Mole  of  the  Spasines,  an  Arabian, 
king  of  that  name  having  secured  it  against  tbe  over- 
flowing of  the  Tigris,  by  a  high  bank  or  mole,  extend- 
ing three  miles,  which  served  as  a  fence  to  all  that 
country.  Dionyskis  Periegetes,  and  Isidoros,  author 
of  the  Partbicae  Mansiones,  were  both  natives  of  this 
pity.  The  small  district  of  Cbaracene  was  seized  by 
Pasines,  the  son  of  Sogdonacus,  king  of  the  neighbolirw 
ing  Arabs,  during  the  troubles  of  Syna,  and  crested 
into  a  kingdom.  Lncian  calls  him  Hyspasines,  and 
adds,  that  lie  ruled  over  the  Characeni  and  tbe  neigh- 
booring  people :  he  died  in  the  85th  year  of  bis  age. 
The  other  kings  of  this  country  we  find  mentioned  1^ 
the  ancients  are,  Terteus,  who  died  in  the  92d  year 
of  his  age,  and  after  him  Artabaans  the  seventh,  as 
Lncian  informs  us,  who  was  driven  from  the  throne 
by  his  own  subjects,  but  restored  by  the  Partbians* 
And  this  is  all  we  find  in  the  ancients  relating  to  the 
kings  of  Cbaracene. 

CHARACTER,  in  a  general  sense,  signifies  a  mark 
or  figure,  drawn  on  paper,  metal,  stone,  or  other  mat- 
ter, with  a  pen,  graver,  chissel,  or  other  instrument, 
to  signify  or  denote  any  thing.  The  word  is  Greek, 
X«^fl^  formed  from  the  verb,  jcft^mrHt§^  insctUpere^ 
*'  to  engrave,  impress,*'  &c. 

The  various  kinds  of  chanu;ters  may  be  reduced  to 
three  heads,  viz.  Literal  Characters^  Numeral  Charac^ 
ters^  and  Abbreviations* 

I.  Literal  Chabacteb^  is  a  letter  of  the  alphabet, 
serving  to  indicate  some  articulate  sonnd,  expressive 
of  some  idea  or  conception  of  the  mind.  See  Al- 
phabet. 

1.  These  may  be  divided,  with  regard  to  their  na- 
ture and  use,  \tiXoi<lominal  Characters^  or  those  we  pro- 
perly call  letters;  which  serve  to  express  tbe  names  oC 
things:  See  LrrrER.  Real  Characters ;  those  that 
instead  of  names  express  things  and  ideas:  See  Idsa, 
&C.  Emblematical  or  SymhoUeal  Characters  f  wkic|i 
have  this  in  common  with  real  ones,  that  they  cxpresa 
the  things  themselves }  bnt  have  thus  further,  fliat 
they  in  some  measure  personate  them,  and  exhibit  their 
form  ;  such  are  the  hieroglyphics  of  the  ancient  Egyp^ 
tians.    See  Hierogltphic,  Symboi.,  8tc. 

2.  Literal  Cbmbactbrs  may  be  again  divided,  witk 
regard  to  their  invention  and  use,  into  fartieuht  and 
general  or  unfpersaL 

Particular  CBdBdCTma^  are  those  peculiar  to  this 
or  that  nation.  Snob  are  the  Bomaa,  Italic,  Greek, 
Hebrew,  Arabic,  Gothic,  Chinese,  &c.  charaeters^^ 
See  Hebrew,  Gothic,  Cbikxse,  fcc. 
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Chaiaeurik     l^niversat  CsARACTMBSf  are  also  reai  charactert^  and 
make  what  some   aoihors  call  a  Phil(^sophical  f^n* 

TliRt  diversity  of  characters  used  by  the  several  na- 
tions to  express  the  same  idea^  is  fbuad  the  chief  ob- 
stacle to  the  advsDcemtnt  of  learning ;  to  remove  this, 
several  authors  have  taken  occasion  to  propose  plans 
of  characters  that  sboald  be  universal,  and  which  each 
people  should  read  in  their  own  language.  The  cha» 
racter  here  is  to  be  real^  net  nominal :  to  express  things 
and  notions  \  not,  as  the  common  ones,  letters  or  sounds : 
yet  to  be  mote^  like  letters,  and  arbitrary )  not  emble- 
matical, like  bteroglyphics. 

Thus,  every  nation  should  retain  its  own  language, 
yet  every  o^ne  understand  that  of  each  other,  without 
learning  it  \  only  by  seeing  a  real  or  universal  character 
which  should  signify  the  sam^  things  to  all  people,  by 
what  sounds  soever  each  express  it  in  their  particular 
idiom.  For. instance,  by  seeing  the  character  destined 
to  signify  todnhk^  an  Englishman  should  read  to  drink; 
a  Frenchman,  boire;  a  Latin,  bibere ;  a  Greek  wtnui 
a  Jew,  nov  'y  a  German,  trincken :  and  so  of  the  rest  ^ 
in  the  same  manner  as  seeing  a  horse,  each  people  ex- 
presses it  affcec  their  own  manner)  but  all  mean  the 
same  animal. 

This  real  character  is  no  chimera  ;  the  Chinese  and 
Japanese  have  already  something  like  it.  They  have 
a  common  character^  which  each  of  those  nations  un- 
derstand alike  in  their  several  languages  j  though  they 
pronounce  them  with  such  different  sounds,  that  they 
do  not  understand  one  another  in  speaking. 

The  first  and  most  considerable  attempts  for  a  real 
character^  or  philosophical  language,  in  Europe,  are 
those  of  Bishop  Wilkins  and  Dalgamo :  but  these, 
with  how  much  art  soever  they  were  contrived,  have 
yet  proved  ineffectual. 

M.  Leibnitz  had  some  thoughts  the  same  way  ^  he 
thinks  those  great  men  did  not  hit  the  right  method* 
It  was  probable,  indeed,  that  by  their  means,  people 
who  do  not  understand  one  another  might  easily  have 
a  commerce  together :  but  tbey  have  not  hit  on  true 
reai  characters. 

According  to  him,  the  characters  should  resemble 
those  used  in  algebra  ;  which,  in  effect,  are  very 
simple,  yet  very  expressive  )  without  any  thing  super- 
fluous or  equivocal  3  and  contain  all  the  varieties  re- 
quired. 

The  realcharacter  of  Bishop  Wilkins  has  its  just  ap- 
plause :  Ilr  Hook  recommends  it,  on  his  own  know- 
ledge and  experience,  as  a  iliost  excellent  scheme ;  and 
to  engage  the  world  to  the  study  thereof,  publishes 
some  fine  inventions  of  his  oivn  therein. 

M.  Leibnitz  tells  us,  he  had  under  coosideration  an 
alphabet  of  human  thoughts  ;  in  order  to  a  new  philo- 
sophical language  on  his  own  scheme :  but  his  death 
prevented  its  being  brought  to  maturity. 

M.  Lodwic,  in  the  Philosophical  Transactions,  gives 
OS  a  plan  of  an  universal  alphabet  or  c^rar/^ro^ another 
kind  :  'this  was  to  contain  an  enumeration  of  all  such 
single  sounds,  or  letters,  as  are  u^ed  in  any  language  \ 
by  means  whereof,  people  should  be  enabled  to  pro- 
nounce truly  and  readily  any  language  }  to  describe 
the  pronunciation  of  any  language  that  shall  be  pro- 
nounced in  their  hearing,  so  as  others  accuslemed  to 
this  language,  though  they  had  never  heard  tke  Ian» 


gnage  prononncod,  sliall  at  first  he  able  tnily  to  pro-Chanaterfc 
noonce  it :  and,  lastly,  this  character  to  serve  as  a  ^ 
standard  to  perpetuate  the  sounds  of  any  laugoage.  In 
the  Journal  Litteraire,  an.  1720,  we  htavo  a  very  inge- 
nious project  for  an  universal  character.  The  author, 
after  obviating  the  objeotions  that  might  ha  maiU 
against  the  feasibleness  of  snob  sohemes  in  the  general, 
proposes  his  own :  bis  characters  are  to  be  the  compioA 
Arabic,  or  numeral  figures.  The  combinations  of  theea 
nine  are  suflSicient  to  express  distinctly  an  incrediUa 
quantity  of  numbers,  much  more  than  we  shall  need 
terms  to  signify  our  actions,  goods,  evils,  duties,  pas* 
sions,  &c.  Thus  is  all  tba  trouble  of  firaoiiog  and 
learning  any  new  character  at  once  saved  }  tba  Arabio 
figures  having  already  all  the  universality  required. 

The  advantages  are  immense.  For,  ima^  We  have 
here  a  stable,  faithful  interpreter }  never  to  be  cor- 
rupted or  changed,  as  the  popular  languages  eonlino* 
allv  are.  2db,  Whereas  the  difficulty  of  pronouncing 
a  foreign  language  is  such  as  usually  gives  the  learner 
the  greatest  trouble,  and  there  are  even  soipe  sounds 
which  foreigners  pever  attain  to,  in  tba  character  her» 
proposed  this  difficulty  has  no  place :  eyery  nation  it 
to  prononnee  them  according  to  the  partacnlar  pronnn* 
ciation  that  already  obtains  among  them.  All  the  dif* 
ficulty  is,  the  aocustomtdg  the  pen  and  the  eye  to  affix 
certain  notions  to  characters  that  do  not,  at  first  sight, 
exhibit  them.  But  this  trouble  is  no  more  than  we 
find  in  the  study  of  any  language  whatever* 

The  inflectteno  of  words  are  here  to  be  expressed  by 
the  common  letters.  For  instance,  the  same  ckaraeier- 
shall  express  skjidly  or  a  edt^  a  horse  or  a  mare^  an  old 
horse  or  an  old  maref  as  accompanied  with  this  or  Ihat 
distinctive  letter,  which  shall  Ahow  the  sex,  youth,  bsk 
turity,  or  old  age ;  a  letter  also  to  express  the  bigaesa 
or  size  of  things  i  thus  v.  g*  a  man  with  this  or  that 
letter,  to  signify  a  great  man^  or  a  liule  man^  &c. 

Thtt  use  of  those  letters  belongs  to  the  grammar  9. 
which,  once  well  understood,  would  abridge  the  voca- 
bulary exceedingly.  An  advantage  of  this  grammar 
is,  that  it  would  only  have  one  declension  and  one 
conjugation;  those  numerous  anomalies  of  grammari- 
ans are  exceeding  troublesome  \  and  arise  hence,  that 
the  common  languages  are  governed  by  the  populace, 
who  never  reason  on  what  is  best ;  but  in  the  character 
here  proposed,  men  of  sense  having  the  introduction  of 
it,  would  have  a  new  ground,  whereon  to  build  regn^ 
larly. 

A  new  universal  character  has  been  proposed  by  Mr 
North  more  of  London,  by  which'  different  nations  may. 
communicate  their  sentiments  to  each  other.  His  or»< 
ginal  plan  was,  to  make  the  same  numerical  figure  re- 
present the  same  word  in  all  languages..  But  be  foui^ 
afterwards  that  it  might  be  improved,  by  using  a  figure 
not  for  every  word,  but  every  useful  word.  And  even 
these  he  thinks  might  he  abbreviated  by  adopting  cer^ 
tain  uniform  fixed  signs,  the  number  of  which  would 
not  exceed  10,  for  the  various  parts  of  speech*  Worda 
of  negation,  he  proposed,  Co  be  expressed  by  a  prefixed 
sign.  A  few  instanoes  will  explain  the  author *s  meaning* 

Suppose  the  number  5  to  xepicsent  the  word  see^ 

o  -  *  0  f^wa^ 

7  *  •  ^PPHf 


8 
9 


tietfer. 


I, 


cc 
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Chmracicrt.     "  I  would  then  (says  he)  ezpms  the  Unses^  genders,    pendagc.    Thus,  itplu  he  the  appellation  or  the  sign  chamcfn. 
c^zeSf  &ic,  in  aUlaaguagesp  In  Bomeaachunybrmnuji'' 


net  as  the  following : 


(0    5 

s: 

present  tense  f 

see, 

(a)  -5 

^z 

perfect  tense^ 

saw. 

(3)   'S 

=r 

perfect  particip/ef 

seen. 

(4)    5- 

= 

present  participle^ 

seeing. 

(5)    5. 

rr 

future^ 

will  see. 

(6)    5 

zz 

suhstantive^ 

sight. 

(7)    S 

=: 

personal  substantive^ 

spectator. 

C8)    6 

9  ^ 

:^ 

nominative  case^ 

a  man. 

(9)    6 

•  •• 

r= 

genitive^ 

of  a  man. 

Cio)    6 

=z 

dativCf 

to  a  man. 

(IX)    € 

=: 

jctntmne^       - 

a  woman. 

(ia)+6 

= 

plural,     .      - 

men. 

(»3)    7 

=: 

positive. 

happy, 

(14)    7 

= 

comparative. 

happier, 

(i^)    7 

^ 

superlative. 

happiest. 

7 

s= 

as  ahove,  No.  6. 

happiness. 

(16)^7 

= 

negation. 

- 

unhappy. 

**  From  the  ahoye  specimen,  I  should  find  no  difficol- 
ij  in  comprehending  the  following  sentence,  though  it 
were  written  in  the  language  of  the  Hottentots : 

^^  8,  •5, — 7,  6.  /*  fif vfT  saw  a  more  unhappy  woman, 

^  lliose  languages  which  do  not  use  the  pronoun 
prefixed  to  the  verb,  as  the  Greek  and  Roman,  &c. 
may  apply  it,  in  a  small  character,  simply  to  denoroi- 
nate  the  person  *,  thus,  instead  of  9,  8,  .5, 1  never  saw; 
they  may  write,  8,  9.5,  which  will  signify  that  the 
verb  is  in  the  first  person,  and  will  still  have  the  same 
meaning." 

Our  author  thinks,  that  according  to  this  scheme  of 
an  universal  character,  about  20  signs,  and  less  than 
10,000  chosen  words  (sytaonyms  being  set  aside),  would 
answer  all  the  ends  proposed ;  and  that  foreigners,  by 
referring  to  their  nomerical  dictionary,  would  easily 
comprehend  each  other.  He  proceeds  next  to  shew 
how  appropriate  sounds  may  be  given  to  his  signs,  and 
an  universal  living  language  formed  from  the  universal 
characifrs. 

To  attain  this  end,  he  proposes  to  distinguish  the  ten 
lYumerals  by  ten  monosjllabic  names  of  easy  pronun- 
ciation, and  such  as  may  run  without  difficulty  into  one 
another.  To  illustrate  his  scheme,  however,  he  calls 
them,  for  the  present,  by  their  common  English  names  \ 
hut  would  pronounce  each  number  made  use  of  by  ut- 
tering separately  its  component  parts,  after  the  manner 
of  accountants.  Thus,  let  the  number  6943  represent 
'  the  word  ?wrse,  he  would  not,  in  the  universal  language, 
call  a  horse  six  thousand  nine  hudred  and  Jbrty»three, 
hot  six,  nine,  four,  three ^  and  so  on  for  all  the  words  of 
a  sentence,  making  the  proper  stop  at  the  end  of  each. 
In  the  same  manner,  a  distinct  appellation  must  be  ap- 
propriated to  eftch  of  the  prefixed  signs,  to  be  pronoun- 
ced immediately  after  the  nomeral  to  which  it  is  an  ap- 
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of  the  plural  number,  six,  nine.  Jour,  three,  plu  will 
be  horses, 

"  Thus  (says  our  author),  I  hope,  it  is  evident  that 
about  30  or  40  distinct  syllables  are  sufficient  for  the 
above  purpose  ;  but  I  am  much  mistaken  if  eleven  only 
will  not  answer  the  same  end.  This  is  to  be  done  by 
substituting  the  first  20  or  30  numerals  for  the  signs, 
and  saying,  as  in  algebra,  that  a  term  is  in  the  power 
of  such  a  number,  which  may  be  expressed  by  the  sim- 
ple word  under.  Ex  gr.  Let  6943  represent  the  word 
horse;  and  suppose  4  to  be  the  sign  of  the  plural  num- 
ber, I  would  write  the  word  thus  znTi  ^^^  P'^ 
nounce  it,  six,  nine,  four,  three,  in  the  power  of  or  iin- 
der  four.  By  these  means  eleven  distinct  appellations 
would  be  sufficient,  and  time  and  use  would  much  ab- 
breviate the  pronunciation.** 

But  the  difficulty  is  not  in  inventing  the  mo?t  sim- 
ple, easy,  and  commodious  character,  but  in  engaging 
the  several  nations  to  use  it ',  there  being  nothing  they 
agree  less  in,  than  the  understanding  and  pursuing  their 
common  interest. 

3.  Literal  characters  may  again  be  divided,  with  re- 
spect to  the  nations  among  whom  they  have  been  in- 
vented, into  Greek  characters,  Roman  characters,  He- 
brew characters,  &c.  The  Latin  character  now  need 
through  all  £urope,  was  formed  from  the  Greek,  as  the 
Greek  was  from  the  Phoenician  j  and  the  Phoenician, 
as  well  as  the  Chaldee,  Syriac,  and  Arabic  characters, 
were  formed  from  the  ancient  Hebrew,  which  subsisted 
till  the  Babylonish  captivity  ',  for  after  that  event  the 
character  of  the  Assyrians,  which  is  the  square  Hehiew 
now  in  use,  prevailed,  the  ancient  being  only  found  on 
some  Hebrew  medals,  commonly  called  Samaritan  'me- 
dals. It  was  in  1091  that  the  Gothic  characters,  in- 
vented by  Ulfilas,  were  abolished,  and  the  Latin  once 
established  in  their  room. 

Medallists  observe,  that  the  Greek  character,  con- 
sisting only  of  majuscule  letters,  has  preserved  its  uni- 
formity on  all  medals,  as  low  as  the  time  of  Gallienos, 
from  which  time  it  appears  somewhat  weaker  and 
rounder :  from  the  time  of  Constantino  to  Michael  we 
find  only  Latin  characters :  after  Michael,  the  Greek 
characters  recommence ;  but  from  that  time  they  be- 
gan to  alter  with  the  language,  which  was  a  mixture  of 
Greek  and  Latin.  The  Latin  medals  preserved  both 
their  characters  and  language,  as  low  as  the  translation 
of  the  seat  of  the  empire  to  Constantinople :  towards 
the  time  of  Dec! us  the  character  began  to  lose  its 
roundness  and  beauty  ',  some  time  after,  it  retrieved 
and  subsisted  tolerably  till  the  time  of  Justin,  when  it 
degenerated  gradually  into  the  Gothic.  The  rounder, 
then,  and  better  formed  a  character  is  upon  a  medal, 
the  fairer  pretence  it  has  to  antiquity. 

]  I.  Numerical  Characters,  or  characters  used  to  ex* 
press  numbers,  are  either  letters  or  figures. 

The  Arabic  character,  called  also  the  common  one, 
because  it  is  used  almost  throughout  Europe  in  all  sorts 
of  calculations,  consists  of  these  ten  digits,  i,  a,  3,  4, 

5i  ^>  7»  8,  9,  o. 

The  Roman  numeral  character  consists  of  seven  ma- 
juscule letters  of  the  Roman  alphabet,  viz.  I,  V,  X, 
L,  C,  D,  M.  The  I  denotes  one,  V  five,  X  ten, 
L  fifty,  C  a  hundred,  D  five  bundled,  and  M  a  thou- 
sand.    The  I  repeated  twice  makes  two,  II ;  thrice, 

three, 
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(^haneten.  three/ III.  Foar  is  espiesied  thm^  IV.  m  I  liefpre  V 
^  ^  '  or  X  takes  »n  nnit  from  the  Damber  expiesiecl  by  these 
letters.  To  express  six,  an  I  is  added  to  a  V ,  VI.  | 
for  seven,  two,  VII. )  and  for  eight,  three,  VIIL  Nine 
is  expressed  by  an  I  before  X,  thns,  IX.  The  same 
remark  may  be  made  of  the  X  before  L  or  C,  except 
that  the  diminution  is  by  tensj  thus,  XL  denotes 
fbrtYf  XC  ninety,  and  JjSL  sixty.  The  C  before  D 
or  M  diminishes  each  by  a  hundred.  The  nnmber 
five  hundred  is  sometimes  expressed  by  an  I  before  a 
C  inverted,  thus,  19  ;  and  instead  of  M,  which  signi- 
fies a  thousand,  an  I  is  sometimes  used  between  two 
C*s,  the  one  direct,  and  the  other  inverted,  thns,  CI  9. 
The  addition  of  C  and  0  before  or  after  raises  CIO  by 
tens;  thus,  CCIOD expresses  ten  thousand,  CCCIOOd 
a  hundred  thousand.  The  Romans  also  expressed  any 
^  number  of  thousands  by  a  line  drawn  over  any  numeral 
less  than  a  thousand  $  thus,  y  denotes  five  thousand, 
tX  sixty  thousand  ^  so  likewise  S  is  one  milllion,  MM 
is  two  millions,  &c.  ^ 

The  Greeks  had  three  ways  of  expressing  numbers : 
X.  Every  letter,  according  to  its  place  in  the  alphabet, 
denoted  a  number,  from  «,  one,  to  «,  twenty-four. 
2.  The  alphabet  was  divided  into  eight  nnits,  «,  one, 
fi  two,  y,  three,  &c.  $  into  eight  tens,  i  ten,  m  twenty, 
A  thirty,  &c. ;  and  eight  hundreds,  ^  one  hundred, 
r  two  hundred,  v  three  hundred,  &c.  3. 1  stood  for 
one,  n  five,  A  ten,  H  a  hundred,  X  a  thousand,  M  ten 
thousand }  and  when  the  latter  n  enclosed  any  of  these, 
except  I,  it  showed  the  enclosed  letter  to  be  five  times 

its  value ;  as ;  IaJ  fifty,  M  five  hundred,  Ixi  five  thou- 
sand, ImI  fifty  thousand. 

The  French  Chabmcters  used  in  the  chamber  of  ac- 
counts, and  by  persons  concerned  in  the  management 
of  the  revenue,  is,  properly  speaking,  nothing  else  than 
the  Bomsn  numerals,  m  letters  tha^  are  not  majuscule ; 
thus,  instead  of  expressing  fifty-six  by  LVI,  they  de- 
note it  by  smaller  characters,  Ivj. 

III.  Characters  of  Abbreviations,  &c.  in  several 
of  the  arts,  are  symbols  contrived  for  the  more  concise 
and  immediate  conveyance  of  the  knowledge  of  things. 
For  the 

Charactmrb  wed  in  Atgebra^  See  Algebra,  In- 
troduction; 
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Of  the  Aspects. 


2  or  S  Conjunction 
88  Semisextile 
•  Sextile 
Q  Qointile 
a  Qoartile 
Td  Tredecile 


A  Trine 
Bq  Biquintile 
Vc  Quincunx 
^  Opposition 
St  Dragon's  head 
15  Dragon%  tail 

Of  Time. 


A.  M.  ante  meridiem^  before  the  sun  comes  upon  the 

meridian. 
O.  or  N.  noon. 
P.  M.  post  meridiem^  when  the  sun  is  past  the  meridian. 

Characters  in  Comtnerce, 


D*  dittOf  the  same 
N^  numerOf  or  number 
T^/oiio^  or  page 
C  or  0  hundred  weight, 

or  112  pounds 
qts  quarters 

Vol.  V.  Part  I. 


S  or  1  shillings 
d  pence  or  deniers 
t6  pound  weight 
B?  recto 
y^vero 


]fiUo 


Z.  or  A  pounds  Sterling  B'rizdollar 
pf  /w  or  by ,  p^  ann.       D*  ducat 

by  the  year,  pF  ceyil.    P.  S.  postscript,  &e. 

Cmarjctmrs  us  Oeometrg  and  Trigonometry. 


Cbsfaeten* 


II  the  character  of  paral- 
lelism 
A  triangle 
□  square 

D  O  rectangle 

0  circle  ^ 


"^  equiangular  or  simt>» 

br 
JL  equilatertl 
tf^  an  angle 
Zl»  light  angle 
X  perpendicular 


^  denotes  a  degree  \  thns  45^  implies  45  degrees. 
'  denotes  a  minute ;  thus,  50^  is  50  minntea.    ^, 


»/ 


^,  denote  seconds,  thirds,  and  fourths :  and  the  same 
characters  are  used  when  the  progressions  are  by  tens, 
as  it  is  here  by  sixties. 

CsARACTSRS  in  Grammar^  SAetoriCf  foetry^  Sfc. 

D.  I),  doctor   in  divt- 


(  )  parenthesis 
[  ]  crotchet 

•  hyphen 

*  apostrophe 

^  emphasis  or  accent 
**  breve 
••  dialysis 

A  caret  and  circumflex 
t  X  and  *  referencee 
(section  or  division 
tT  Paragraph 
'*  quotation 


nity 
V.  D,  H.  minister  of  the 

word  of  Ood 
LL.  D.  doctor  of  laws 
J.  V.  D.  doctor  of  civil 

and  common  law 
M.  D.  doctor  in  physic 
A.  M.  master  of  arts 
A.  B.  bachelor  of  arts 
F.  B.  S.  fellow  of  the 

royal  society 


For  the  other  characters  used  in  Grammar,  see 
Comma,  Colon,  Semicolon. 

CsARACTSRt  among  the  ancient  Lawyen^  and  in  ancient 

Inacr^tions* 


$  paragraph 
^digests 

Scto.  senatus  consnlto 
£.  extra 
S.  P.  Q.  B.  senatus  po- 

pulusque  Bomanus 
P,  P.  pater  patriss 


C.  Code 

C.  C.  consules 

T.  titnlus 

P.  P.  D.  D.  propria 

peconia  dedicavit 
D«  D.  M.  done  dedit 

roonumentum. 


Cbarjcters  in  Medicine  and  Pharmacy. 


a,  aa  or  ana,  of  each 

alike 
lb  a  pound,  or  a  pint 
J  an  ounce 
3r  drachm 
3  a  scruple 
gr.  grains 
fi  orf'S  half  of  any 

thing 
oong*  congius,  a  galhm 
coch.  cochleare,  a 

apoonful 


M»  manipnlus,  a  hand- 
ful 

P.  a  pugti 

P.  JE»  equal  quanti- 
ties 

B.  A.  according  to  art 

no.  s.  a  sufficient  quan- 
tity 

«q.  pi.  as  much  as  you 
please 

P.  P.  pulvis  patrum,  the 
Jesuits  bark. 


Charactmrs  upon  Tomb-etonee. 

S.  V.  Siste  viator,  i.  e.  Stop  traveller. 
M.  S.  Memoriie  sacrum,  s^  e.  Sacred  to  the 
■mory. 

3D 


ine> 


D. 
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p.  M.  Diis  nHftttiiNU. 
J.  H«  S.  Jesus. 

X.  P.  a  character  fband  in  the  catacemhs,  about 
the  meaning  of  which  authors  are  not  agreed. 

Chaaactxss  uacd  in  Music ^  andof  Mtesicai  Notes  with 
their  proportions^  ore  as  follows, 

M    character  of  a  large  8      f    crotchet 


a  long 
a  breve 


4 
2 


T 


quaver 
semiquaver 
^   demisemiqoaver 


T 
I 

T 

I 

7T 


n 

Q    a  semibreve 
^    a  minim ' 

Ik  character  of  a  ^arp  note ;  this  character,  at  the 
beginning  of  a  Hne  or  space,  denotes  that  all  the  notes 
in  that  line  are  to  be  taken  a  semitone  higher  than  in 
the  natural  series  ^  and  the  same  affects  all  the  octaves 
above  and  below,  though  not  marked :  hot  when  pre- 
fixed to  any  particular  note,  it  shows  that  note  alone 
to  be  taken  a  semitone  higher  tlmn  it  wouM  be  with- 
out such  a  character. 

1^  or  ^,  character  of  a  fiat  note :  this  is  the  con- 
trary to  the  other  above  \  that  is,  a  semitone  lower. 

I]  character  of  a  natural  note :  when  in  a  Hne  or 
series  of  artificial  notes,  marked  at  the  beginning  [^  or 
^4  the  natural  note  happens  to  be  required,  it  is  de- 
noted by  this  character. 

A    character  of  the  treble  cliiT. 

LJ    character  of  the  mean  cliCT. 

Q;    bass  cliff. 

^  or  4«  characters  of  common  duple  time,  signif)^- 
ing  the  measure  of  two  crotchets  to  be  equal  to  two 
notes,  of  which  four  make  a  semibreve. 

C)  C  s)  characters  that  distinguish  the  move- 
ments of  common  time,  the  first  implying  stow,  tlie  se- 
cond quick,  and  the  third  very  quick. 

if  T>  if  i»  T7»  characters  of  simple  triple  time,  the 
measure  of  which  is  equal  to  three  semibreves,  or  to 
three  minims. 

ii  T»  ^^  tVi  characters  of  a  mixed  triple  time  where 
the  measure  is  equal  to  six  crotchets,  or  six  quavers. 

I,  or  f ,  or  /^,  or  |,  or  |,  characters  of  compound 
triple  time. 

A»  A>  ih  or  -rV»  or  tV>  characters  of  that  species 
of  triple  time  called  the  measure  of  twelve  times. 

Character,  in  human  life,  that  which  id  peculiar 
in  the  manners  of  any  person,  and  distinguishes  him 
from  all  others. 

Good  CHARACTSRf  \9  particularly  applied  to  that  con- 
duct which  is  regnlated  by  virtue  and  religion  ;  in  an 
inferior  but  very  common  sense,  it  is  understood  of 
mere  honesty  of  dealing  between  man  and  man.  The 
importance  of  a  good  character  in  the  commerce  of 
life  seems  to  be  universally  acknowledged.— >To  those 
who  are  to  make  their  own  way  either  to  wealth  or. 
honours,  a  good  character  is  nsually  no  less  necessary 
than  address  and  abilities.  To  transcribe  the  observation 
of  an  elegant  moralist :  though  human  nature  is  de- 
generate, and  con-upts  itself  still  more  by  its  own  in- 
ventions ;  yet  it  usually  retains  to  the  last  an  esteem 
for  excellence.  But  even  if  wc  are  arrived  at  such  an 
extreme  degree  of  depravity  as  to  have  lost  our  native 
reverence  for  virtue  ;  yet  a  regard  to  our  own  interest 
and  safety,  which  we  seldom  lose,  will  lead  us  to  ap- 
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ply  for  aid,  in  all  impoftant  transact iont,  to  men  wboae  cWaeicn. 
integrity  i»  unimpeacbed.  When  we  choose  an  assists  v  ■■ 
ant,  a  partner,  a  servant,  qui  first  inquiry  is  concerning 
his  character.  When  we  have  occasion  for  a  counseU 
lor  or  attorney,  a  physician  or  apothecary,  whatever 
we  may  be  oorselves,  we  always  choose  to  trust  our 
property  and  persona  to  men  of  the  best  character. 
When  we  fix  on  the  tradesmen  who  are  to  supply  us 
with  necessaries,  we  are  not  determined  by  the  sign  of 
tlie  lamb,  or  tlie  wolf,  or  the  fox,  nor  by  a  shop  fitted 
up  in  the  most  elegant  taste  ;  but  by  the  fairest  repu- 
tation, liook  into  a  daily  newspaper,  and  you  will 
see,  from  the  highest  to  the  lowest  rank,  how  import- 
ant Uie  characters  of  the  employed  appear  to  the  em« 
ptoyers.  After  the  advertisement  has  eoumerated  the 
qualities  required  in  the  perdon  wanted,  there  constant* 
ly  follows,  that  none  need  apply  who  cannot  bring  an 
undeuiahLe  character.  Ofier  yourself  as  a  candidate 
for  a  seat  in  parliament,  be  promoted  to  honour  and 
emolument,  or  in  any  respect  attract  the  attention 
of  mankind  upon  yourself,  and  if  you  are  vulner- 
able in  your  characler,  you  will  be  deeply  wound- 
ed. This  is  a  general  testimony  in  favour  of  ho- 
nesty, wliich  no  writings  and  no  practices  can  possibly 
refnte. 

Young  men,  therefore,  whose  characters  are  yet 
nnfixed,  and  who  consequently  may  vender  them  just 
audi  as  they  wi^h,  ovght  to  pay  great  attention  to  the 
first  steps  which  they  take  on  entrance  into  life.  They 
are  usually  careless  and  inattentive  to  this  object.  They 
pursue  their  own  plans  with  ardour,  and  neglect  the 
opinions  which  others  entertain  of  them.  By  some 
thoughtless  action  or  expression,  they  soflTer  a  mark  to 
be  impressed  upon  them,  which  scarcely  any  subsequent 
merit  can  entirely  erase.  Every  man  will  find  some 
persons,  who,  though  they  are  not  professed  enemies, 
yet  view  him  with  an  envious  or  a  jealous  eye,  and  who 
will  gladly  revive  any  tale  to  which  truth  has  given  the 
slightest,  foundation. 

In  this  turbulent  and  confused  scene,  where  onr 
words  and  actions  are  often  misunderstood,  and  often- 
er  misrepresented,  it  is  indeed  difiScult  even  for  in- 
nocence and  integrity  to  avoid  reproach,  abuse,  con- 
tempt, and  hatred.  These  not  only  hurt  our  interest 
and  impede  our  advancement  in  life,  but  sorely  afflict . 
the  feelings  of  a  delicate  and  tender  mind.  It  is  then 
the  part  of  wisdom  first  to  do  every  thing  in  onr  power 
to  preserve  an  irreproachable  character,  and  then  to  let 
our  happiness  depend  chiefly  on  the  approbation  of  onr 
own  consciences,  and  on  the  advancement  of  our  into* 
rest  in  a  world  where  liars  shall  not  be  believed,  and 
where  slanders  shall  receive  countenance  from  none 
hut  him  who,  in  Greek,  is  called  by  way  of  eminence, 
Diabolus^  or  the  calumniator. 

Character,  in  Poetry^  particularly  the  epopee  and 
drama,  is  the  result  of  the  manners  or  peculiarities  by 
which  each  person  is  distinguished  from  others. 

The  poetical  character,  say  a  M.  Bossu,  is  not  pro- 
perly any  particular  virtue  or  quality,  but  a  composi- 
tion of  several  which  are  mixed  together,  in  a  diflfe- 
rent  degree,  according  to  the  necessity  of  the  fable 
and  the  unity  of  the  action :  there  most  be  one,  how- 
ever, to  reign  over  all  the  rest  ^  and  this  must  be  found, 
in  some  degree,  in  every  part.  The  first  quality  in 
Achilles,  is  wrath  ^  in  Ulysses,  dissimulation^  and  in 
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Characier,  ^ncas,  mildness ;  but  as  tliese  cliaractrrs  cannot  be 
Ct!anioi«-  alone,  they  mutt  be  accomp:inied  tvhh  others  to  em- 
belfish  (bem,  as  far  as  they  are  capable,  either  by 
hidinpr  their  defects,  as  in  the  anger  of  Achilles,  which 
H  palliated  by  extraordinary  valour;  or  by  making 
them  centre  in  some  solid  virtue,  as  iti  Ulysses,  whose 
dissimulation  makes  a  part  of  his  prudence  j  and  in 
/EneaR,  whose  mildness  is  employed  in  a  submission  to 
the  will  of  the  gods.  In  the  making  up  of  which 
union,  it  is  to  be  observed,  the  poets  have  joined  to- 
gether such  q  nail  ties  as  are  by  nature  the  most  com* 
patible  \  valour  with  an^r,  piety  with  mildness,  and 
prudence  with  dissimulation.  The  fable  required  prd- 
dence  tn  Ulysses,  and  piety  in  ^tieas ;  in  this,  there- 
fore, the  poets  were  not  left  to  their  choice  ;  but  Homer 
might  have  made  Achilles  a  coward  without  abating 
«ny  thing  from  the  justnes»of  his  fable  ;  so  that  it  was 
the  necessity  of  adorning  his  character,  that  obliged 
trim  to  make  him  valiant ;  the  character,  then,  of  a  hero 
in  the  epic  poem,  is  compounded  of  three  sorts  of 
qualities ;  the  first  essential  to  the  fable  5  the  second, 
embellishments  of  the  first;  and  valour,  which  sustains 
the  other  two,  makes  the  third. 

Unity  of  character  is  as  netessary  as  the  unity  of 
the  Table.  For  this  purpose  a  person  should  be  the 
same  from  the  beginning  to  the  end ;  not  that  he  is 
always  to  betray  the  same  sentiments,  or  one  passion ; 
but  that  he  should  never  speak  nor  act  inconsistently 
with  his  fundamental  character.  For  instance,  the 
weak  may  sometimes  sally  into  a  warmth,  and  the 
breast  of  the  passionate  be  calm,  a  change  which  often 
introduces  in  the  drama  a  very  affecting  variety ;  but 
if  the  natural  disposition  of  the  former  was  to  be  repre- 
sented as  boisterous,  and  that  of  the  latter  mild  and 
sof^,  they  wonld  both  act  out  of  character,  and  contra- 
dict their  persons. 

True  characters  are  such  as  we  truly  and  really  see 
in  men,  or  may  exist  without  any  contradiction  to 
nature ;  no  man  questions  but  there  have  been  men 
as  generous  and  as  good  as  ^neas,  as  passionate  and 
as  violent  as  Achilles,  as  prudent  and  wise  as  Ulysses, 
as  impious  and  atheistical  as  Mezentius,  and  as  amo- 
rons  and  passionate  as  Dido ;  all  these  characters, 
therefore,  are  trne,  and  nothing  bnt  just  imitations 
of  nature.  On  the  contrary,  a  character  is  false  wheii 
an  author  so  feigns  it,  that  one  can  see  nothing  like 
it  in  the  order  of  nature  wherein  he  designs  it  shall 
stand ;  these  characters  should  be  wholly  excluded  from 
a  poem,  because,  transgressing  the  bounds  of  probabi- 
lity  and  reason,  they  meet  with  no  belief  from  the 
readers ;  they  are  fictions  of  the  poet's  brain,  not  imi- 
tations of  nature ;  and  yet  all  poetry  consists  of  an  imi- 
tation of  nature. 

Character  is  also  used  for  certain  visible  qualities, 
which  claim  respect  or  reverence  to  those  vested  there- 
with.-^The  majesty  of  kings  gives  them  a  character 
which  procures  respect  from  the  people.  A  bishop 
should  sustain  his  character  by  learning  and  solid 
piety,  rather  than  by  worldly  lustre,  &c.  The  law  of 
nations  secures  the  character  of  an  ambassador  from 
all  insults. 

Character,  among  naturalists,  is  synonjmods  with 
the  definition  of  the  genera  of  animals,  plant<),  &c. 

CHARACTERISTIC,  in  general,  is  that  which 
characterises  a  thing  or  person,  i.  e.  constitntes  its 


rutic. 
Charade. 


character,  whereby  it  is  distinguished.     See  Charac-  Character 
ter. 

Characteristic,  is  peculiarly  used  in  grammar, 
for  the  principal  letter  of  a  word  ;  which  is  preserved 
in  most  of  its  tenses  and  moods,  its  derivatives  and 
compounds. 

Characteristic  of  a  Logarithm^  is  its  index  or  ex- 
ponent.    See  Logarithm. 

Characteristic  Triangle  of  a  Curve,  in  the  higher 
geometry,  is  a  rectilinear  right-angled  triangle,  whose 
hypotbenuse  makes  a  part  of  the  curve,  not  sensibly 
different  from  a  right  line.  It  is  so  called,  because 
curve  lines  are  used  to  be  distinguished  hereby.    See 

CURV^. 

CHARADE,  the  name  of  a  new  specieji  of  compo* 
sition  or  literary  amusement.  It  owes  its  name  to  the 
idler  who  invented  it.  Its  subject  must  be  a  word  of 
two  syllables,  each  forming  a  distinct  word ;  and  these 
two  syllables  are  to  be  concealed  in  an  enigmatical 
description,  first  separately,  and  then  together.  The 
exercise  of  charades,  if  not  greatly  instructive,  is  at 
least  innocent  and  amusing.  At  all  events,  as  it  has 
made  its  way  into  every  fashionable  circle,  and  has 
employed  even  Garrick,  it  will  scarcely  be  deemed  un- 
worthy of  attention.  The  silliness  indeed  of  most  that 
have  appeared  in  the  papers  under  this  title,  are  not 
only  destitute  of  all  pleasantry  in  the  stating,  but  are 
formed  in  general  of  words  utterly  unfit  for  the  purpose. 
They  have  therefore  been  treated  with  the  contempt 
they  deserved.  In  trifles  of  this  nature,  inaccuracy  is 
without  excnse.  The  following  examples  therefore  are 
at  least  free  from  this  blemish. 

I. 

My  Jirst,  however  here  abused, 

Designs  the  sex  alone ; 

In  Cambria,  such  is  custom's  powV, 

'Tis  Jenkin,  John,  or  Joan. 

My  second  oft  is  loudly  calPd, 

When  men  prepare  to  fist  it : 

Its  name  delights  the  female  ear ; 

Its  force,  may  none  resist  it : 

It.binds  the  weak,  it  binds  the  strong, 

The  wealthy  and  the  poor ; 

Still  *tis  to  joy  a  passport  deem^d^ 

For  sullied  fame  ar  cure. 

It  may  ensure  an  age  of  bliss. 

Yet  miseries  oft  attend  it  j 

To  fingers,  ears,  and  noseS  too, 

Its  various  lords  commend  it. 

My  whole  may  chance  to  make  one  drink, 

Though  vended  in  a  fish  shop ; 

'Tis  now  the  monarch  of  the  seas. 

And  has  been  an  archbishop*     Her-ring, 

lAy  firsts  when  a  Frenchman  is  learning  English, 
serves  him  to  swear  by.  My  second^  is  either  hay  or 
corn.  My  whole,  is  the  delight  of  the  present  age  ; 
and  will  be  the  admiration  of  posterity.     Gar-rtck, 

III. 

Myjlrst,  is  plowed  for  various  reasons^  and  grain  is 
frequently  buried  in  it  to  little  purpose.  My  second^ 
is  neither  riches  nor  honours;  yet  the  former  would 
generally  be  given  for  it,  and  the  latter  is  often  taste- 
less without  it.  My  whole  applies  equally  to  spring, 
summeri  automn,  and  winter :  and  both  fish  and  fleshy 
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Q]yygi^pfatie  ftticl  eenBofe,  mirth  mnd  meUiichoIyi  tre  tbe 
better  for  beioff  in  It.    Seo^son* 

IV. 
Myjitst^  If  itfa  tbe  most  rooted  antipathy  to  %  IVench- 
niany  prides  himself,  wfaenerer  they  meet,  upon  sticking 
close  to  his  jacket.  My  second^  has  many  virtnea,  nor 
is  it  its  least  that  it  gives  name  to  my  first.  My  wkoltf 
tf^ay  I  never  catch !    Tar-tar. 

V. 
VLjJirtU  t>  one  of  England^s  prime  boasts;  it  rejoices 
the  eai*  of  a  horse,  and  angnishes  the  toe  of  a  man.  My 
second^  when  brick,  is  good  \  when  stone,  better ;  when 
ipooden^  best  of  all.  My  whole,  is  famous  alike  for 
/:ottenness  and  tin.     Corn-waiL 

VI. 
My  first  is  called  bad  or  good, 
May  pleasure  or  ofieod  ye ; 
My  second^  in  a  thirsty  mood. 
May  very  much  befriend  ye.  ^ 

My  whohf  though  staled  a  **  cmel  word,** 
May  yet  appear  a  kind  one ; 
It  often  may  with  joy  be  beard, 
With  tears  may  often  blind  one.    Fare^wM. 

yii. 

My  first  is  equally  friendly  to  the  thief  and  the  lover, 
the  toper  and  the  student.  My  second  h  light's  oppo- 
site i  yet  they  are  frequently  seen  hand  in  hand ;  and 
their  union,  if  judicious,  gives  much  pleasure.  My 
tifholCf  is  tempting  to  the  tonch,  grateful  to  the  sight, 
Oital  to  the  taste.     Night-shade, 

CHARADRIU6,  the  Plover  and  Dottsrzl.  See 
Ornithology  Index. 

CHARAG,  th6  tribute  which  Christians  and  Jews 
pay  to  the  Grand  Signior. 

It  consists  of  ten,  twelve,  dr  fifteen  finncs  per 
annum,  according  to  the  estate  of  the  pnrty.  Men 
begiti  to  pay  it  at  nine  or  at  sixteen  years  old  }  women 
are  dispensed  with,  as  also  priests,  rabbins,  and  reli- 
gious. 

^  CHABAIM8,  a  sect  of  the  Jews  in  Egypti  They 
live  by.  themselves,  and  have  a  separate  synagogue ; 
and  as  the  pither  Jews  are  remarkable  for  their  eyes, 
so  are  those  fbr  their  large  noses,  which  run  through 
aH  the  families  of  this  sect.  These  are  the  ancient 
Essenes.  They  strictly  observe  the  five  books  of 
Moses,  according  to  the  letter,  and  receive  no  written 
traditions.  It  is  said  that  the  other  Jews  would  join 
the  Charaims;  but  those  not  having  observed  the  exact 
snies  of  the  law  with  regard  to  divorces,  these  think 
they  live  in  adultery. 

CHABANTIA.  See  Momordica,  Botakt  In* 
des. 

CHARBONi  in  the  manege,  that  little  black  spot 
or  mark  which  remains  after  a  large  spot  in  the  cavity 
o£  the  comer  teeth  of  a  horse ;  about  the  aeventh  or 
eighth  year,  when  the  cavity  fills,  up,  the  tooth  being 
smooth  and  equal,  it  is  aatd.tp  be  rasedy 

CHARCAS,  the  southern  division,  of.  Pern  in 
Sooth  America,  remarkable  for  the  silver  mines  of 
?otosi. 

CHARCOAL,  i^  aort-ofartifieial.  coal;  or  fael,  con* 
sis^Jng  of  wood  half  burnt ;  chiefly  used  where  a  clear 
strong  fir^  without  smoke,  is  requfred  ;  the  humidity 
dT  the  wood  bfitiff  here  mostly  dissipated,,  aod  tiJHed 
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The  niofosoope  diseovcre  n  torfNTisiog  mimber  of  charestb 
pores  in  charcoal  j   they  are  disposed  in  order,  and 
traverse  it  kngthwisoj  so  that  there  is  ao  piece  of 
oharcoal,  how  long  soever,  but  aiay  be  easily  blowa 
through*    If  a  piece  be  broken  pretty  short,  it  may  he 
seen  throagh  with  a  microscope.    In  a  range  the  i8tk 
part  of  an  inch  long,  Dr  Hook  reckoned  150  porta  ( 
whence  he  concludes,  that  in  a  charcoal  of  an  inch 
diameter,  there  are  not  less  than  5,724,000  pores.    It 
is  to  this  prodigious  number  of  pores  that  the  blacknesa 
of  charcoal  is  owing )  for  the  rays  of  light  striking  on 
the  charcoal,  are  received  and  absorbed  in  its  porea, 
instead  of  being  reflected }  whence  the  body  most  of 
necessity  appear  black,  blackness  in  a  body  being  ao 
more  than  a  want  of  reflection.      Charcoal  was  an* 
ciently  used  to  distinguish  the  bonnds  of  estates  and 
inheritances }  as  being  incormptible,  when  let  very 
deep  within  ground.    In  eflfect,  it  preserves  itself  so 
loner,  that  there  are  many  pieces  fooad  entire  in  the 
ancient  tombs  of  the  northern  nations.    M.  Dodart 
•ajTs,  there  is  charcoal  made  of  com,  probably  as  old 
as  the  days  of  Caesar;  he  adds,  that  it  has  kept  so 
well,  that  the  wheat  may  be  still  distinguished  from 
the  rye }  which  he  looks  on  as  proof  of  its  inqorma- 
tibility. 

The  operation  of  charring  wood  is  performed  ia 
the  following  manner:  The  wood  intended  for  thia 
purpose  as  cut  into  proper  lengths,  and  piled  up  in 
heaps  near  the  place  where  the  charcoal  is  intended  to 
be  made ;  when  a  suflicient  quantity  of  wood  is  thna 
preparedi  they  begin  constructing  their  stacks,  for 
which  there  are  three  methods.  The  first  is  this :  They 
level  a  proper  spot  of  ground,  of  about  12  or  15  fcet 
in  diameter,  near  the  piles  of  wood  ^  in  the  centre  of 
this  area  a  large  billet  of  wood,  split  across  at  one  end 
and  pointed  at  the  other,  is  fixed  with  its  pointed  ex* 
tremity  in  the  earth,  and  two  pieces  of  wood  inserted 
through  the  clefts  of  the  other  end,  forming  four  right 
angles  }  against  these  cross  pieces  four  other  billets  of 
wood  are  placed,  one  end  on  the  ground,  and  the  other 
leaning  against  the  angles.  This  being  finished,  a 
number  of  large  and  straight  billets  are  laid  on  the 
ground  to  form  a  flopr,  each  being  as  it  were  the  radina 
of  the  circular  area ;  on  this  floor  a  proper  quantity  of 
brush  or  small  wood  is  strewed,  in  order  to  fill  ap  the 
interstices,  when  the  floor  wUl  be  complete;  and  ia 
order  to  keep  the  billets  in  the  same  order  aod  position 
in  which  they  were  first  arranged,  pegs  or  stumps  aro 
driven  into  the  ground  in  the  circumference  of  the 
circle,  abont  a  foot  distant  from  one  another  ;  upon  thia 
floor  a  stage  is  built  with  billets  set  upon  one  end,  but 
something  inclining  towards  the  central  billet  j  and  oa 
the  tops  of  these  another  floor  is  laid  in  a  borixontai 
direction,  hut  of  shorter  billets,  as  the  whole  is,  when 
finished,  to  form  a  cone. 

The  second  method  of  hnilding  the  stacks  for  making 
charcoal  is  performed  in  this  manner ;  A  long  polo 
is  erected  in  the  centre  of  tho  area  above  described^ 
and  several  squall  billets  xaiiged  round.  the.|tfile  on 
their  ends  >  tbo.  interstices  between,  these,  billets  and 
the  pi^  are  filled  with  dry  Inrushwood,  then  a  floor  ia 
laid  on  that  stage^  in  a  xecliaing  posicioo,,  and  on 
that  a. second  floor,  &o.  in  the  aamc'maoner^iai.de^ 
scribed  Above  ;  but  in  the^  lover  floor  there  is  a  bittel 
faM^w  «)4  i<mg*r  thao  the  nesti  exieadiog  loom  thk 

central 
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out )  the  more  dentie  ones  of  woods  and  roots  are  set 


eantsal  pole  to 
of  the  ciffde. 

The  third  method  U  thia:  Aobimney,  or  aperture 
ofaaqoare  form,  ia  built  with  biUeta  in  the  ceotrOf 
from  the  bottom  to  the  top;  and  round  theset  floors 
and  inclined  stages  are  erected,  in  the  same  manner  aa 
in  the  stacks  above  described,  except*  that  the  base  of 
thia,  inatead  of  being  circular  like  the  otbers,  is  square  f 
and  the  whole  stack,  when  completed,  forms  a  pyra- 
mid. ' 

The  atack  of  either  form*  being  thus  fioisbed,  is  coat- 
ed over  with  tnrf^  and  the  suH^ce  plastered  with  a 
mixtnro  of  earth  and  charcoal  dust  well  tempered  to* 
gather* 

The  next  operation  is  the  setting  the  stack  on  fire. 
In  order  to  this,  if  it  be  formed  accok^ing  to  the  first 
eoostroction,  the  central  billet  in  the  upper  stage  ia 
drawn  out,  and  some  pieces  of  very  dry  and  combua- 
iible  wood  are  placed  in  the  void  space,  called,  by 
workmen,  the  chimney,  and  fire  set  to  these  pieces. 
If  the  stack  bo  built  according  to  the  second  construe- 
tion,  the  central  pole  is  drawn  out,  together  with  the 
large  horizontal  billet  above  described :  and  the  void 
apaoe  occupied  by  the  latter  being  filled  with  pieces  of 
very  dry  combustible  wood,  the  fire  is  applied  to  it  at 
the  base  of  the  atack*  With  regard  to  the  third  con* 
atructioo,  the  square  aperture  or  chimaey  is  filled  with 
small  pieces  of  .very  dry  wood,  and  the  fire  applied  to 
it  at  the  top  or  apex  of  the  pyramidal  stack.  When 
the  stack  is  setpn  fire,  either  at  the  top  or  bottom, 
the  greatest  attention  is  necessary  in  the  workman } 
for  in  the  proper  management  of  the  fire  the  chief 
difficulty  attending  the  ait  of  making  good  charooaL 
consists.  In  order  to  this,  care  is  taken,  as  soon  aa 
the  flame  begins  to  issue  some  height  above  the  chim- 
Bcy,  that  the  aperture  be  covered  with  a  pieee  of  turf, 
but  not  so  close  as  to  hinder  the  smoke  from  passing 
out:  and  whenever  the  smoke  appears  to  issue  very 
thick  from  any  part  of  the  pile,  the  aperture  must  be 
covered  with  a  mixture  of  earth  and  charcoal  dust. 
At  the  same  time,  -es  it  is  necessary  that  every  part  of 
the  stack  should  be  equally  burnt,  it  will  be  requisite 
for  the  workman  to  open  vents  in  one  part  and  abut 
them  in  another.  In  this  manner  the  fire  Qaust  be 
kept  up  till  the  charcoal  be  sufficiently  burnt,  which 
will  happen  in  about  two  days  and  a  half  if  the  wood 
be  dry  }  but  if  green,  ijbe  operation  will  not  be  finiah* 
ed  in  less  than  three  days.  When  the  charcoal  is 
thought  to  be  sufficiently  burnt,  which  is  easily  known 
from  the  appearance  of  the  smoke,  and  the  flames  no 
longer  issuing  with  impetuosity  through  the  vents,. all 
the  apertures  are  to  be  closed  up  very  carefully  witb« 
mixture  of  earth  and  charcoal  dost,  which,  by  eaclud- 
tng  all  aeoess  of  the  external  air,  prevents  the  coala 
firom  being  any  further  consumed^  anid  the  fiie  goea  out 
of  itself.  In  this  condition  it  issoffiered  to  remain,  till 
the  whole  ia  sufficiently  cooled ; .  when,  the  cover  is  re* 
moved,  and  the  charcoaUis  .taken  away.  If  the  whole 
process  is' sk,ilfully  managed,  the  coals  will  exactly  re« 
tain  the  figure  of*  the  pieces  of  wood :  some  ai^  said  to 
hevo  been  so  dexterous  as  to  char  an  arrow  without  al- 
tering even  the  figure  of  the  feather^ 
•  There  are  considerable  diffesenots  in  the  coals  of 
dilereat  vegetables,  in  regard  to  their  habitude,  to 
fice  >  die  very  light  coals  of  lineQ»  cotton,.. some,  fiing^ 


on  fire  more  difficultly,  and  burn  more  slowly :  the 
coals  of  the  black  berry-bearing  alder,  of  the  hazel, 
the  willow,  and  the  lime  tree,  are  said  to  answer  best 
for  the  making  of  gunpowder  and  other  pjrotecbnical 
compositions,  perhaps  from  their  being  easily  inflam- 
mable :  for  the  reduction  of  metallic  calces  those  of 
the  heavier  woods,  as  the  oak  and  the  beech,  are  pre- 
ferable, these  seeming  to  contain  a  larger  proportion  of 
the  phlogistic  principle,  and  that,  perhaps,  in  a  more 
fixed  state  J  considered  as  common  fuel,  those  of  the^ 
heavy  woods  give  the  greatest  ^heat,  and  require  the 
most  plentiful  supply  of  air  to  keep  them  burning^, 
those  of  the  light  woods  preserve  a  glowing  beat,  with^ 
out  much  draught  of  air,  till  the  coals  themselves  are 
consumed }  the  bark  commonly  crackles  and  flies  abont 
in  burning,  which  the  coal  of  the  wood  itself  very-seU 
dom  does. 

Mathematical  instrument  ^  makers,  engravers,  &Ob 
find  charcoal  of  great  use  to  polish  their  brass  and  cop- 
per plates  after  they  have  been  rubbed  clean  with 
powdered  pumice  stone.  Plates  of  horn  are  poUshable 
m  the  same  way,  and  a  ^losa  may  be  afterwards  given, 
with  tripoU. 

The  coals  of  difliBrent  substances  are  also  used  aa 
]NgmentSi  heaoe  the  home-black,  ivory-black,.&c.  of 
the  shops.  Most  of  the  paints  of  this  kind,  besides 
their  incorniptibility,  have  the  advantage  of  a  full  co^*- 
lour,  and  work  freely  in  all  tha  forms  in  which  pow- 
dery pigmeots  are  applied }  provided  they  have  been 
carefully  prepared,  by  thoroughly  burning  the  subject 
in  a  close  vessel,  and  afUrwards  grinding  the  coal  into 
a  powder  of  due  fineness.  Pieces  of  charcoal  are  used 
also  in  their  entire  state  for  tracing  the  outlines  of 
drawings,  &c.  y  in  which  intention  Uiey  have  an  ex- 
cellence, that  their  mark  is  easily  wiped  out.  For. 
these  purposes,  either  the  finer  .pieces  of  common  char- 
coal are  picked  out  and  cut  to  a  proper  shape  j  or  the 
pencils  are  formed  of  wood,  and  afterwards  burnt  into 
charcoal  in  a  proper  vessel  well  covered. .  The  artiste* 
commonly  make  choice  of  the  smaller  branches  of  the 
tree  freed  from  the  bark  and  pith  >  and  the  wUlow  and 
vine  are  preferred  to  all  other8.>.  This- choice  is  con* 
firmed  by  the  experiments  of  .Dr  Lewis,  who  has  (oQudTkilbioph: 
that  the  wood  of  the  Irunks^f  trees  produces  charcoall7pM«w«v« 
of  a  harder  nature  than  their  small  twigs  or  branches  }^'^'^- 
and  the  hard  iwoods,^  such  as  box  and  guaiacum,  pro- 
duced coals  very  sensibly  harder  thaa  iht  softer  woods. 
Willo w«  he  prefers  to  all  others.  The  shells  and  stonca  - 
of  froita  yielded  coals  so  hard  that  they  would  scarce 
mark  on  paper  at  all  $  while  the  coals  of  the  kernels  of 
fruits  were  quite  soft  and  mellow.  The  several  coals 
produced  by  the  doctor's  experiments  were-  levigated 
into  fine  powder,  mixed  both  with  gum  water  and  oil, 
and  applied  as  paints  both  thin  and  thick,  and  diluted 
with  difiierent  dpgrees  of  white.  All  of  them,  when, 
laid  on  thick,  appeared  of  a  strong  full  black,  nor  ooald 
it  be  judged  that  one  was  of  >a. finer. colour  than  aoo* 
therj  diluted  with  white,  or  when  spread  thin,  .theys 
had  all  somewhat  of  a  •bluish  cast. 

Horns,  and  the  bones  both  of  fishes  and  land  ani-* 
mals,  gave  coals  rather  glossier  and  deeper  coloured  than, 
vefotables  ;  and  which,  in  general,  were  very  hard,  ao 
as  difficultly^  or  not  M  all,  .to  ataia  paper. .  Here  also. 
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the  hardness  of  the  coal  seemed  to  depend  on  that  of 
the  subject  from  whence  it  was  prepared ;  for  silk, 
wooHen,  leather,  blood,  and  the  fleshy  parts  of  ani* 
mals,  yielded  soft  coals.  Some  of  these  differed  from 
others  very  f^enslbly  in  colour  j  that  of  i\Lory  is  superior 
to  alt  the  rest,  and  indispuiably  the  finest  of  all  the 
charcoal  blacks.  The  animal  coals  had  much  less  of 
the  bluish  cast  in  them  than  the  vegetable,  many  of 
them  inclining  rather  to  a  brown.  Charred  pit  coal, 
on  the  other  hand,  seemed  to  have  this  blueness  in  a 
greater  degree.  For  the  chemical  properties  of  char- 
coal, see  Chemistry  Index. 

CHARDIN,  Sir  John,  a  celebrated  traveller,  was 
born  at  Paris  in  1643*  His  father,  who  was  a  jewel* 
ler,  had  him  educated  in  the  Protestant  religion*,  after 
which  he  travelled  into  Persia  and  India.  He  traded 
in  je^vels,  and  4icd  at  London  in  I7I3>  The  account 
he  wrote  of  his  travels  is  much  esteemed. 

CHARENTE,  a  department  in  the  south-west  of 
France.  It  is  about  56  miles  in  length,  and  on  an  ave- 
rage 30  in  breadth  ^  and  contained  327,000  inhabi- 
tants in  1815.  It  covers  an  es^ent  df>2240  square 
miles.     Angouleme  is  the  chief  town. 

Charentjs  Inferior^  a  department  in  the  south-west 
of  France,  lying  between  the  department  of  Charente 
above  described,  and  the  bay  of  Biscay.  It  is  80  miles 
long,  and  from  20  to  40  in  breadth  ^  and  contains  280Q 
square  miles.  The  population  in  1 81 5  was  393,000. 
The  coast  of  this  department  is  marshy,  and  the  cli- 
mate rather  unhealthy,  but  the  soil  is  fruitful  in  corn 
and  flax,  and  produces  excellent  wine.  There  are 
manufactures  of  woollens,  cottons,  pottery,  paper,  glass, 
and  salt.     Saintes  is  the  chief  town. 

CHARES  the  Lydian,  a  celebrated  statuary,  was 
the  disciple  of  Lysippus  \  and  made  the  famous  Colos- 
sus of  the  sun  in  the  city  of  Rhodes.  Flourished  288 
years  before  Christ. 

CHARGE,  in  Gumiery^  the  quantity  of  powder 
and  ball  wherewith  a  gun  is  loaded  for  execution. 

The  rules  for  charging  large  pieces  in  war  are.  That 
the  piece  be  first  cleaned  or-scoured  within-side  :  that 
the  proper  quantity  of  powder  be  next  driven  in  and 
rammed  down  \  care,  however,  being  taken,  that  the 
powder,  in  ramming,  be  not  bruised,  because  that  weak- 
ens its  effect :  that  ti  little  quantity  of  paper,  hay, 
lint,  or  the  like,  be  rammed  over  it :  f|nd  that  the  ball 
or  shot  be  intruded.  If  the  ball  be  red  hot,  a  tompion, 
or  trencher  of  green  wood,  is  to  be  driven  in  before  it. 
The  common  allowance  for  a  charge  of  powder  of  a 
piece  of  ordnance,  is  half  the  weight  of  the  ball.  In 
the  British  navy,  the  allowance  for  32  potunders  is  but 
seven  sixteenths  of  the  weight  of  tlie  bullet.  But  a 
late  author  is  of  opinion,  that  if  the  powder  in  all  ship- 
cannon  whatever  was  reduced  to  one-third  weight  of 
the  ball,  or  even  less,  it  would  be  of  considerable  ad- 
vantage, not  only  by  saving  ammunition,  but  by  keep- 
ing the  pruns  cooler  and  quieter,  and  at  the  same  time 
more  effectually  injuring  the  vessels  of  the  enemy. 
With  the  present  allowance  of  powder  the  guns  are 
heated,  and  their  tackle  and  furniture  strained  >  and 
this  only  to  render  the  bullets  les's  efficacious  :  for  a 
bullet  which  can  but  just  pass  throngh  a  piece  of  tim- 
ber, and  loses  almost  all  its  motion  thereby,  has  a 
much  better  chance  of  rending  and  fracturing  it,  than 
if  it  passes  through  with  a  much  greater  velocity. 


Charge,  in  Heraldry^  is  applied  to  the  figures  re-    ciuu^e 
presented  on  the  escutcheon,  by  which  the  bearers  are         0 
distinguished  from  one  another  \  and  it  is  to  be  obsery-    Chariot, 
ed,  that  too  many  charges  are  not  so  lioDOUFabie  as 
fewer. 

Charge  of  Lead^  denotes  a  quantity  of  36  pigs.  See 
Pig. 

To  Charge^  in  the  military  language,  it  to  attack 
the  enemy  either  with  horse  or  foot. 

Charge,  in  Law^  denotes  the  instructions  given 
to  the  grand  jury,  with  respect  to  the  articles  of  their 
inquiry,  by  the  judge  who  presides  on  the  beiv:h. 

Charge,  in  Law^  also  signifies  a  thing  done  that 
bindeth  him  who  doth  it  \  and  Diicharge  is  the  remo- 
val of  that  charge.  Lands  may  be  charged  in  various 
ways  3  as,  by  grant  of  rent  oot  of  it,  by  statutes,  jodg- 
meutSy  conditions,  warranties,  &c. 

Charge  of  Homings  in  Scots  Law.  See  Horn- 
ing. 

Charge  to  enter  Heir^  in  Scots  Law ^  a  writing  pas- 
sing under  the  signet,  obtained  at  the  instance  of  a  cre- 
ditor, either  against  the  heir  of  his  debtor,  for  fixing 
upon  him  the  debt  as  representing  the  debtor,  which 
is  called  a  general  charge  *,  or,  against  the  debtor  him- 
self,  or  his  heir,  for  the  purpose  of  vesting  him  in  the 
right  of  an  heritable  subject  to  which  he  has  made 
up  no  title,  in  order  the  creditor  may  attacJi  that  sub- 
ject for  payment  of  hit  debt,  in  the  tame  manner  at  if 
his  debtor  or  his  heir  were  legally  vested  in  it  by  ser- 
vice or  etherwite.  This  last  kind  is  called  a  speciai 
charge. 

Charge,  or  rather  Overcharge^  in  Patntitig^  is  an 
exaggerated  representation  of  any  person  j  wherein  the 
likeness  is  preserved,  but  at  the  same  time  ridiculed. 

CHARGED,  in  Heraldry^  a  shield  carrying  some 
impress  or  figure,  is  said  to  be  charged  therewith  ^  so 
also  when  one  bearing,  or  charge,  has  anotlier  figure 
added  upon  it,  it  is  properly  said  to  be  charged. 

Charged,  in  electrical  experiments,  it  when  a  phial, 
pane  of  glass,  or  other  electric  substance,  properly  coat- 
ed on  both  sides,  has  a  quantity  of  electricity  commu- 
nicated to  it;  in  which  case  the  one  side  is  always  elec-. 
trified  potitively,  and  the  other  negatively. 

CHARIOT,  a  half  coach,  having  only  a  seat  be- 
hind, with  a  stool  before.     See  Coach. 

The  chariots  of  the  ancients,  chiefly  used  in  war, 
were  called  by  the  several  names  of  biga^  ^^g^%  &c. 
according  to  the  number  of  horses  applied  to  draw 
them.  £very  chariot  carried  two  men,  who  were  pro- 
bably the  warrior  and  the  charioteer ;  and  we  read  of 
several  men  of  note  and  valour  employed  in  driving 
the  chariot.  When  the  warriors  came  to  encounter 
in  close  fight,  they  alighted  out  of  the  chariot,  and 
fought  on  fdot ;  but  when  they  were  weary,  which 
often  happened  by  reason  of  their  armour,  they  re- 
tired into  their  chariot,  and  thence  annoyed  their  ene- 
mies with  dartt  and  missile  weapons.  These  chariots 
were  made  so  strong,  that  they  lasted  for  several  gene- 
rations. 

Besides  this  sort,  we  find  frequent  mention  of  the 
eurnis  fulcati^  or  those  chariots  armed  with  hooks  or 
scythes,  with  which  whole  ranks  of  soldiers  were  cut 
oft  together,  if  they  bad  not  the  art  of  avoiding  the 
danger  \  these  were  not  only  used  by  the  Persians,  Sy- 
rians, Egyptians,  &c.  but  we  find  them  ajooog  the  an* 
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Ch«ri0t  ciant  Britons  ^  Rn<t  nat^ithstanding  the  imperfect  state 
of  some  of  ttie  most  necessary  arts  aniong  that  nation 
before  the  invasion  of  the  Romans,  it  is  certain  that  they 
had  war  chariots  in  great  abundance.  By  the  Greek 
and  Roman  historians,  these  chariots  are  described  by 
the  BIX  folloiring  names  :  viz.  Benna,  Petoritum,  Cur- 
rus,  or  Carras,  Covin  us,  £$5edum,  and  Rbeda,  The 
bennm  seems  to  have  been  a  chariot  designed  rather  for 
travelling  than  war.  It  contained  two  persons,  who 
were  called  comhennones^  from  their  sitting  together  in 
the  same  machine.  The  pe  tori  turn  seems  to  have  been 
a  larger  kind  of  chariot  than  the  benna  \  and  is  thought 
to  have  derived  its  name  from  the  British  word  ped^ 
wary  signifying  ybtir;  this  kind  of  carriage  having 
four  wheels.  The  carrus  or  currus  was  the  common 
cart  or  waggon.  This  kind  of  chariot  was  used  by 
the  ancient  Britons,  in  time  of  peace,  for  the  purposes 
of  agriculture  and  merchandise,  and,  in  time  of  war, 
for  carrying  their  baggage,  and  wives  and  children, 
who  commonly  followed  the  armies  of  all  the  Celtio 
nations.  The  covious  was  a  war  chariot,  and  a  very 
terrible  instrument  of  destruction  \  being  armed  with 
sharp  scythes  and  hooks  for  cutting  and  tearing  all 
who  were  so  unhappy  as  to  come  within  its  reach. 
This  kind  of  chariot  i^as  made  very  slight,  and  bad 
few  or  no  men  in'it  besides  the  charioteer;  being  de- 
signed to  drive  with  great  force  and  rapidity,  and  to 
do  execution  chiefly  with  its  hooks  and  scythes.  The 
essedum  and  rbeda  were  also  war  chariots,  probably  of 
a  larger  size,  and  stronger  made  than  the  covinus,  de- 
signed for  containing  a  charioteer  for  driving  it,  and 
one  or  two  warriors  for  fighting.  The  far  greatest 
number  of  the  British  war  chariots  seem  to  have  been 
of  this  kind;  These  chariots,  as  already  observed, 
were  to  be  found  in  great  numbers  among  the  Britons  ^ 
iaaomuch,  that  Caesar  relates,  that  Cassibelanus,  after 
dismissing  all  his  other  forces,  retained  no  fewer  than 
4000  of  these  war  chariots  about  his  person.  The 
same  author  relates,  that,  by  continual  experience, 
they  had  at  last  arrived  at  such  perfection  in  the 
roanaseroent  of  their  chariots,  that  ^  in  the  most  steep 
nod  difficult  places  they  could  slop  their  horses  upon 
full  stretch,  turn  them  which  way  they  pleased,  run 
along  the  pole,  rest  on  their  harness,  and  throw  them- 
selves back  into  their  chariots,  with  incredible  dexte- 
rity.»» 

Chariots,  in  the  heathen  mythology,  were  some- 
times consecrated  to  the  snn  ^  and  the  Scripture  ob- 
servesi  that  Josiah  burnt  those  which  had  been  offered 
to  the  san  by  the  kings  bis  predecessors.  This  supersti- 
tious custom  was  an  imitation  of  the  heathens,  and 
principally  of  the  Persians,  who  had  horses  and  cha- 
riots consecrated  in  honour  of  the  sun.  Herodotus, 
Xenophon,  and  Quintus  Curtius^  speak  of  white  cha- 
riots crowned,  which  were  consecrated  to  the  sun, 
among  the  Persians,  which  in  their  ceremonies  were 
drawn  by  white  horses  consecrated  to  the  same  lumi- 
nary. 

Triumphal  CHARiOTy  was  one  of  the  principal  orna- 
ments of  the  Roman  celebration  of  a  victory. 

The  Roman  triumphal  chariot  was  generally  made 
of  iTory,  round  like  a  tower,  or  rather  of  a  cylindrical 
figure ;  it  was  sometimes  gilt  at  the  top,  and  orna* 
mented  with  crowns  \  and  to  represent  a  victory 
more  natiirally,  they  used  Ui  stain  it  with  blood*    It 


was  Qsually  drawn  by  four  white  horses ;  but  often- 
times by  lions,  elephants,  tygers,  bears,  leopards,  dogs, 
&c. 

CHARISIA,  in  the  heathen  theology,  a  wake,  or 
night  festival,  instituted  in  honour  of  the  Graces.  It 
continued  the  whole  night,  most  of  which  time  was 
spent  in  dancing ;  after  which,  calces  made  of  yellow 
flour  mixed  with  honey,  and  other  sweetmeats,  were 
distribnted  among  the  assistants.-— Char isi a  is  also  some- 
times used  to  signify  the  sweetmeats  used  on  such  oc- 
casions. 

CHARISIUS,  in  the  heathen  theologv,  a  surname 
given  to  Jupiter.  The  word  is  derived  from  x^*^* 
gratia^  "  grace'*  or  "  favour  j''  he  being  the  god  by 
whose  influence  men  obtain  the  favour  and  affection  of 
one  another.  On  which  account  the  Greeks  used  at 
their  meals  to  make  a  libation  of  a  cup  to  Jupiter 
Chaiisios. 

CHARISTIA,  a  festival  of  the  ancient  Romans^ 
celebrated  in  the  month  of  February,  wherein  the  rela-^ 
tions  by  blood  and  marriage  met,  in  order  to  preserve 
a  good  correspondence  ^  and  that  if  there  happened  to 
be  any  difference  among  them,  it  might  be  the  more 
easily  accommodated  by  the  good  humour  and  mirth 
of  tlie  entertainment.     Ovid.  FasU  i.  617. 

CHARISTICARY,  commendatory,  or  donatory, 
a  person  to  whom  is  given  the  enjoyment  of  the  reve- 
nues of  a  monastery,  hospital,  or  benefice. 

The  Charisti caries  among  the  Greeks,  were  a  kind 
of  donatories,  or  commendatories,  who  enjoyed  all  the 
revenues  of  hospitals  and  monasteries,  without  giving 
an  account  thereof  to  any  person.-^The  original  of 
this  abuse  is  referred  to  the  Jconoclastse,  particularly 
Constantino  Copronymus,  the  avowed  enemy  of  the 
monks,  whose  monasteries  he  gave  away  to  strangers. 
In  after  times,  the  emperors  and  patriarchs  gave  many 
to  people  of  quality,  not  by  way  of  gift  to  reap  any 
temporal  advantage  from  them,  but  to  repair,  beatftify, 
and  patronise  them.  At  length  avarice  crept  fn,  and 
those  in  good  condition  were  given  away,  especially 
such  as  were  rich  \  and  at  last  they  wore  all  given 
away,  rich  and  poor,  those  of  men  and  of  women,  and 
that  to  laymen  and  to  married  men. 

CHARITY,  among  divines,  one  of  the  three  grand 
theological  virtues,  consisting  in  the  love  of  God  and 
of  our  neighbour,  or  the  habit  and  disposition  of  lov- 
ing God  with  all  our  heart,  and  our  neighbour  as  our- 
selyes. 

Charity  is  also  used  for  the  effect  of  moral  vir- 
tue, which   consists   in   supplying   the   necessities   of 
others,  whether  with  money,  counsel,  assistance,  or  tli^ 
like. 

As  pecuniary  relief  is  generally  the  most  efficacious, 
and  at  the  same  time  that  from  which  we  are  most  apt 
to  excuse  ourselves,  this  branch  of  the  duty  merits  par- 
ticular illustration  \  and  a  better  cannot  be  offered  than 
what  is  contained  in  the  following  extracts  (if  we  may 
be  permitted  to  make  them)  from  the  elegant  Moral 
System  of  Archdeacon  Paley, 

Whether  pity  be  an  instinct  of  a  habit,  it  is  in  fact 
m  property  of  our  nature,  which  God  appointed  j  and 
the  final  cause  for  which  it  was  appointed,  is  to  afford 
to  the  miserable,  in  the  compassion  of  their  fellow- 
creatures,  a  remedy  for  those  Inequalities  and  distresses 
which  God  foreaaw  that  mmy  miisl  be  exposed  to, 
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Charity,   oo'^r  eveij  genend  rob  for  the  distribiitioD  of  fro- 

l1w  Chrittum  Scriptnret  are  more  eopiom  »nd  »• 
plicit  apon  this  duty  timo  almoft  aoj  other.  The  do- 
•eription  which  Chnst  hath  left  oe  of  the  proceedings 
uf  Uie  last  day,  establishes  the  obligation  of  bonntv 
beyond  controversy.  *'  When  the  Son  of  Man  shall 
come  in  his  glory,  and  alt  the  holy  angels  with  hinii 
then  shall  he  sit  upon  the  throne  of  his  glory,  and  be- 
fore him  shall  be  gathered  all  nations;  and  he  shall 
separate  them  one  from  another.  Then  shall  the  King 
gay  onto  them  on  his  right  hand.  Come  ye  blessed  of 
my  Father,  inherit  the  kingdom  prepared  for  yoo  from 
the  foundation  of  the  world :  For  I  was  baogered, 
and  ye  gave  roe  meat ;  I  was  thirsty,  and  ye  gave  me 
drink ;  I  was  a  stranger,  and  ye  took  me  in  ;  naked, 
and  ye  clothed  me }  I  was  sick,  and  ye  vuited  me  ;  I 
was  in  prison,  and  ye  came  unto  me.  And  inasmuch 
as  ye  have  done  it  to  one  of  the  least  of  these  my  bre« 
thren,  ye  have  done  it  unto  me.*'  It  is  not  necessary 
to  understand  this  passage  as  a  literal  account  of  what 
will  actually  pass  on  that  day.  Supposing  it  only  a 
acenical  description  of  the  roles  and  principles  by 
which  the  Supreme  Arbiter  of  our  destiny  will  rcfgu- 
late  his  decisions.  It  conveys  the  same  lesson  to  us :  it 
equally. demonstrates  of  how  great  value  and  import- 
ance these  duties  in  the  sight  of*  God  are,  and  what 
■tress  will  be  laid  upon  them.  The  apostles  also  de- 
scribe this  virtue  as  propitiating  the  divine  favour  in 
mn  eminent  degree.  And  these  recommendations  have 
produced  their  effect.  It  does  not  appear  that,  before 
the  times  of  Christianity,  an  infirmary,  hospital,  or 
public  charity  of  anv  kind,  existed  in  the  world ; 
'whereas  most  countries  in  Christendom  have  long 
abounded  with  these  institutions.  To  which  may  be 
added,  that  a  spirit  of  private '  liberality  seems  to 
flourish  amidst  the  decay  of  many  other  virtues :  not  to 
mention  the  legal  provision  for  the  poor,  which  ob* 
tains  in  this  country,  and  which  was  unknown  and 
unthooght  of  by  the  most  polished  nations  of  antiqui- 
St Paul  adds  upon  the  subject  an  excellent  direc- 
tion i  and  wnich  is  practicable  by  all  who  have  any 
thing  to  give.  *'  Upon  the  first  day  of  the  week  (or 
any  other  stated  time)  let  every  one  of  yon.  lay  by  in 
store,  as  God  hath  prospered  htm.*'  By  which  the 
apostle  may  be  understood  to  recommend,  what  is  the 
very  thing  wanting  with  most  men,  the  being  charitable 
tipon  a  plan  ;  that  is,  from  a  deliberate  comparison  of 
our  fortunes  with  the  reasonable  expences  and  expecta- 
tions of  oor  families,  to  compute  what  we  can  spare, 
and  to  lay  by  so  much  for  charitable  purposes,  in  some 
mode  or  other.  The  mode  will  be  a  consideration  af- 
•terwards. 

The  iiffects  which  Christianity  produced  upon  some 
•of  iM(  converts,  was  such  as  might  be  looked  for  from 
a  dtvfne  religion  coming  with  fdll  force  and  miracu- 
lous evidence  upon  the  consciences  of  mankind.  It 
overwhelmed  all  worldly  considerations  in  the  expecta- 
tion of  a  more  important  existence.  *'  And  the  mul- 
titude of  them  'that  believed  were  of  oiie  heart  and  of 
•one  soul }  neither  said  any  of  them  that  aught  of  the 
things  which  he  possessed  was  his  own  \  but  they  had 
all  things  in  common.— Neither  was  there  any  among 
them  tiuit  lacked  \  for  as  many  as  were  possessors  u 
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lands  or  booses  sold  them,  and  brought  the  priees  of  Charity. 
the  things  that  were  sold,  and  laid  them  down  at  the 
apostles  feet ;  and  distribution  was  made  unto  every 
man  according  as  he  had  need.'*    Acts  iv.  32. 

Nevertheless,  this  community  of  goods,  however  it 
manifested  the  sincere  zeal  of  the  primitive  Christians, 
is  no  precedent  for  our  imitation.  It  was  confined  to 
the  church  at  Jerusalem  \  continued  not  long  there ; 
was  never  enjoined  upon  any  (Acts  v.  4.) )  and,  al- 
though it  might  suit  with  the  particular  circumstances 
of  a  small  and  .select  society,  is  altogether  impracti- 
cable in  a  large  and  mixed  community. 

The  conduct  of  the  apostles  upon  the  occasion  de- 
serves to  he  noticed.  Their  followers  laid  down  their 
fortunes  at  their  feet :  but  so  fsr  were  they  from  tak- 
ing advantage  of  this  unlimited  confidence  to  enrich 
themselves  or  establish  their  authority,  that  they  soon 
after  got  rid  of  this  business  as  inconsistent  with  the 
main  object  of  their  mission,  and  transferred  the  cus- 
tody and  management  of  the  public  ftind  to  deacons 
elected  to  that  office  by  the  people  at  large  (Acts  vi.) 

There  are  three  kinds  of  charity,  our  author  ob- 
serves, which  prefer  a  daim  to  attention. 

X.  The  first,  and  apparently  one  of  the  best,  is  to 
give  stated  and  considerable  sums,  by  way  of  pension 
or  annuity  to  individuals  or  families,  with  whose  beha- 
viour and  distress  we  ourselves  are  acquainted.  In, 
speaking  of  considerable  sums,  it  is  meant  only,  that 
five  pounds,  or  any  other  sum,  given  at  once,  or  divided 
amongst  five  or  fewer  fiimilies,  will  do  more  good  than 
the  same  sum  distributed  amongst  a  greater  number  in 
shillings  or  half  crowns  \  and  that,  because  it  is  more 
likely  to  be  properly  applied  by  the  persons  who  re- 
ceive it.  A  poor  fellow  who  can  find  no  better  use  for 
a  shilling  than  to  drink  his  benefactor's  health,  and 
purchase  half  an  hour's  recreation  for  himself,  would 
hardly  break  into  a  guinea  for  any  such  purpose,  or  be 
so  improvident  as  not  to  lay  it  by  for  an  occasion  of 
importance,  for  his  rent,  his  clothmg,  fuel,  or  stock  of 
winter's  provision.  It  is  a  still  greater  recommenda- 
tion of  this  kind  of  charity,  that  pensions  and  annui- 
ties, which  are  paid  regularly,  and  can  be  expected  at 
the  time,  are  the  only  way  by  which  we  can  prevent 
one  part  of  a  poor  man's  sufferings,  the  dread  of 
want. 

2.  But  as  this  kind  of  charity  supposes  that  proper 
objects  of  such  expensive  benefactions  fall  within  oor 
private  knowledge  and  observation,  which  does  not 
happen  to  all,  a  second  method  of  doing  good,  which 
is  in  every  one's  power  who  has  the  money  to  spare, 
is  by  subscription  to  public  charities.  Public  eharities 
admit  of  this  argument  in  their  favour,  that  your  money 
ffoes  farther  towards  attaining  the  end  for  vvbicb  it 
IS  given,  than  it  can  do  by  any  private  and  separate 
beneficence.  A  guinea,  for  example,  contributed  to 
an  infirmary,  becomes  the  means  of  providing  one  pa- 
tient, at  least,  with  a  physician,  surgeon,  apothecary, 
with  medicine,  diet,  lodging,  and  suitable  attendance  \ 
which  is  not  the  tenth  part  of  what  the  same  assistance, 
if  it  could  be  procured  at  all,  would  cost  to  a  sick  per- 
son or  family  in  any  other  situation. 

3.  The  last,  and,  compared  with  the  former,   the 
lowest  exertion  of  benevolence,  is  in  the«relief  of  beg- 
gars.    Nevertheless,  the  indiscriminate  rejection  of  sil 
who  implore  oor  alini|  in  this  way,  is  by  no  means  ap- 
proved. 
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Ckukyk  t'PVQd*  Some  may  peiish  bj  audi  a  condaot.  BCen 
"an  somctimei  o?erUkcn  b/  distresSy  for  whicbi  mil 
otbef  relief  would  come,  too  late*  Besides  which,  re- 
•olotions  of  this  kind  compel  ns  to  oflfer  sach  violence 
to  our  bomanitj,  as  may  go  near,  in  a  little  while,  to 
sofibcate  the  principle  itself  |  which  is  a  very  serious 
consideration*  A  good  man,  if  ho  do  not  surrender 
fiimself  to  his  feelings  without  reserve,  will  at  least  lend 
an  ear  to  importunities  which  come  accompanied  with 
ontward  attestations  of  distress  j  and  after  a  patient 
bearing  of  the  complaint,  will  direct  himself  by  tb^ 
circumstances  and  credibility  of  the  account  that  h^ 
noeijes* 

There  are  other  species  of  charity  well  contrived  to 
make  the  money  expended  go  far  i  such  as  keeping 
down  the  price  of  fuel  or  provisions  in  case  of  a  mono- 
poly or  temporary  scarcity,  by  purchasing  the  articles 
at  the  best  market,  and  retailing  them  at  prime  cost, 
or  at  a  small  loss ;  or  the  adding  a  bounty  to  a  parti- 
^colar  species  of  labour,  when  the  price  is  accidentally 
depressed. 

The  proprietors  of  large  estates  have  it  ii^  their 
power  to  facilitate  the  maintenance,  and  thezehy  en- 
comage  the  establishment  of  families  (which  is  one  of 
the  noblest  purposes  to  which  the  rich  and  gTjpat  can 
convert  their  endeavours),  by  building  cottage,  split- 
ting farms,  erecting  manufactures,  cultivating  wastes, 
•nlbanking  the  sea,  draining  marshes,  and  otper  expe- 
dients, which  the  situation  of  each  estate  ^ints  out. 
If  the  profit  of  these  undertakings  do  not  repay  the 
•xpeace,  kt  the  authors  of  them  place  the  difierence 
to  the  account  of  charity.  It  is  true  of  almost  all 
inch  projects,  that  the  public  is  a  gainef  by  them, 
whatever  the  owner  be.  And  where  the  loss  can  be 
spaced,,  this  coBsideration  is  sufficient* 

It  is  become  a  qnestion  of  some  importance,  Under 
^Aat  circumstances  worb  of  charity  ought  to  be  dona 
in  private,  and  when  they  may  be  made  public  with- 
•ot  detracting  firom  tha  merit  of  the  action  }  if  indeed 
they  ever  nay,  the  Author  of  our  religion  having  de- 
livered a  n^lo  upon  this  subject,  which  seems  to  enjoin 
universal  secrecy.  **  When  thou  dost  alms,  let  not 
they  left  hand  know  what  thy  right  hand  doth  \  that 
thy  ahns  may  be  in  secret ;  and  thy  Father  which  seeth 
im  secret,  himself  shall  reward  thee  openly.*'  (Matt. 
^i*  3f  4*)«  From  the  preamble  tp  this  prohibition  it 
is  plain,  that  our  Saviour's  sole  design  waa  to  forbid 
Mmtqtiot^  and  all  publishing  of  good  works  which  pro- 
ceeds from  that  motive.  *'  Take  heed  that  ye  do  not 
year  alms  before  men,  to  be  son  of  them  i  otberwise  je 
hava  no  reward  of  yonr  Father  which  is  in  heaven ; 
therefore,  when  thou  jdoest  thine  alms,  do  not  sound  a 
trumpet  before  thee,  as  the  hypocrites  do,  in  the  sy- 
nagognes  and  in  the  stMets,  lAal  they  may  haw  glory 
ofme$^  Verily  I  say  unto  thee,  they  have  their  re- 
ward," V.  a.  There  are  motives  for  the  doing  our 
alou  ia  public  besides  tbqse  of  ostentation  \  with  which 
therefore  our  Saviour's  rule  has  no  concern :  such  as 
to  tcotify  our  approbation  of  some  partioular  species  of 
charity,  aad  to  reoommend  it  to  others ;  to  take  off 
the  prejodiee  whteh  the  want,  or,*  whieh  is  the  sane 
thing,  tha  suppression,  of  joar  name  in  tha  list  of  oon- 
tribttcops,  might  exoita  af^inst  the  eharky  or  against 
aarstlves.  And  ap  long  as  these  motivee  are  free  from 
any  auxture  of  vanity,  they  are  in  no  danger  of  invad« 
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ing  our  Saviour's  proliiliitioa  :  they  rather  aeem  lo  com-  Chaitly. 
ply  with  another  direction  which  he  has  left  us  1  *'  Xet 
your  light  so  shine  before  men,  that  they  may  s^e  your 
good  works,  and  glorify  your  Father  which  is  in  hea- 
ven." If  it  be  necessary  to  propose  a  pieoise  distinction 
upon  the  subject,  there  can  be  none  better  than  the  fol- 
lowing:  When  our  bounty  is  beyond  our  fortune  or 
station,  that  is,  when  it  i^  more  than  could  be  expected 
from  us,  our  charity  should  be  private,  if  privacy  be 
practicable  :  when  it  is  not  more  than  might  be  expect* 
ed,  it  may  be  publiq  :  for  we  cannot  hope  to  influence 
others  to  the  imitation  of  extraordinary  generosity,  and 
therefore  want,  in  the  former  case,  the  only  justifiable 
reason  for  making  it  public 

The  pretences  by  which  men  excuse  themselves  firom 
giving  to  the  poor  are  various  j  as, 

I.  ^'  That  they  have  nothing  to  spare  j*'  1.  €•  no* 
thing,  for  which  they  have  not  some  other  use  \  no- 
thing, which  their  plan  of  expence,  together  with  the 
savings  they  have  resolved  to  lay  by,  will  noV«ahaust  \ 
never  reflecting  whether  it  be  in  their  power,  or  that 
it  is  tlieir  duty,  to  retrench  their  expences,  and  con* 
tract  their  plan,  *'  that  they  may  have  to  give  to  them 
that  need ;"  or  rather  that  thu  ought  to  have  been 
part  of  their  plan  originally. 

2*  *'  That  they  have  fainilies  of  their  own,  and  that 
charity  begins  at  home."  A  father  is  no  doubt  bound 
to  adjust  his  economy  with  a  view  to  the  reasonable  de- 
mands of  his  family  upon  hie  fortune  \  and  until  a  suf- 
ficiency for  these  is  acquired,  or  in  due  time  probably 
will  be  acquired  (for  in  human  affairs  probability  is 
enough,  he  is  justified  in  declining  estpensive  liberality ) 
for  to  take  from  those  who  want,  in  order  to  give  to 
those  who  want,  adds  nothing  to  the  stock  of  public 
happiness.  Thus  far,  therefore,  and  no  farther,  the 
plea  in  question  is  an  excuse  for  parsimony,  and  an  an- 
swer to  those  who  solicit  our  bounty. 

3.  '*  That  charity  does  not  consist  in  giving  aumey, 
but  in  benevolence,  philanthropy,  love  to  all  mankind, 
goodness  of  heart,"  &c.  Hear  St  James.  "  If  a  bro- 
ther or  sister  be  naked,  and  destitute  of  daily  food,  an^i 
one  of  you  say  unto  them.  Depart  in  peace,  be  ye 
warmed  and  filled,  notwithstanding  ye  give  them  not 
those  things  which  are  needful  for  the  body^  what  doth 
it  profit?"  (James  ii.  15,  i6J}* 

4.  **  That  giving  to  the  poor  is  not  mentioned  ia 
St  Paul's  description  of  charity,  in  the  13th  chapter 
of  the  first  epistle  to  the  Corinthiaos."  This  is  not  a 
diescription  of  charity,  but  of  good  nature  y  and  it  is 
not  necessary  that  every  doty  be  mentioned  in  every 
place. 

5.  '*  That  they  pay  the  poor  rates."  They  might 
as  well  allege  that  they  pay  their  debts  ^  for  tha  poor 
have  the  same  right  to  that  portion  of  a  man's  property 
which  the  laws  assign  them,  that  the  man  himself  has 
to  the  remainder. 

6.  *'  That  they  employ  many  poor  persons  ;'*— -for 
their  own  sake,  not  the  poor's-— otherwise  it  is  a  good 
flea. 

'  7*  *^  That  the  poor  do  not  eafllrr  so  much  as  we 
iaiagiae)  that  edocation  and  habit  have  reconciled 
them  to  the  evils  of  their  eondition,  and  make  them 
easy  under  it*"  Habit  ean  never  reconcile  human  na- 
ture to  the  extveaiities  of  oeld,  hunger,  and  thirst, 
any  aiore  than  it  can  reooncile  tha  hand  to  the  touch 
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Charitr.  ^^  ^  red*hot  iron :  befides,  the  qaestion  is  not,  how  ua- 
happy  any  one  ifif  but  how  much  more  happy  we  can 
make  him. 

8.  "  That  these  people,  give  them  what  you  will, 
will  never  tbauk  you,  or  think  of  you  for  it.'*  In  the 
first  place,  this  is  net  true:  in  the  second  place,  it 
was  not  for  the  sake  of  their  thanka  that  you  relieved 
them. 

o.  **  That  we  are  so  liable  to  be  impossed  upon.*'  If 
a  due  inquiry  be  made,  our  motive  and  merit  is  the 
same  >  besides  that  the  distress  is  generally  real,  what- 
ever has  been  the  cause  of  it. 

10.  "  Tbat  they  should  apply  to  their  parishes.'* 
That  is  not  always  practicable  :  to  which  we  may  add, 
that  there  are  many  requisites  to  a  comfortable  sub- 
sistence, which  parish-relief  does  not  always  supply  ^ 
and  that  there  are  some  who  would  suffer  almost  as 
much  from  receiving  parish-relief  as  by  the  want  of  it  j 
and  lastly,  that  there  are  many  modes  of  charity,  to 
which  this  answer  does  not  relate  at  all. 

11.  **  That  giving,  money  encourages  idleness  and 
vagrancy.*'  This  is  true  only  of  injudicious  and  indis* 
criminate  generosity* 

12.  '^  That  we  have  too  many  objects  of  charity  at 
home  to  bestow  any  thing  upon  strangers ;  or  that 
there  are  other  charities  which  are  more  useful ^ or  stand 
in  greater  need."  The  value  of  this  excuse  depends 
entirely  npon  they^c^,  whether  we  actually  relieve  those 
neighbouring  objects,  and  contribute  to  those  other 
charities.    . 

Besides  all  these  excuses,  pride,  or  prudery,  or  de- 
licacy, or  the  love  of  ease^  keep  one  half  of  the  world 
out  of  the  way  of  observing  what  the  other  half 
8u£Fer. 

CsABiTT  Schook^  are  schools  erected  and  maintain* 
ed  in  various  parishes  by  the  voluntary  contributions  of 
the  inhabitants,  for  teaching  poor  children  to  read, 
write,  and  other  necessary  parts  of  educations.  See 
School. 

Brothers  of  Charity^  a  sort  of  religious  hospitallers, 
founded  about  the  year  1297,  since  denominated  BiU 
letins.  They  took  the  third  order  of  St  Francis,  and 
the  scapulary,  making  the  three  usual  vows,  but  with- 
out begging. 

Brother/  of  Charity^  also  denotes  an  order  of  hos* 
pitallers,  still  subsisting  in  Komish  countries,  whose  bu- 
siness is  to  attend  the  sick  poor,  and  minister  to  them 
both  spiritual  and  temporal  saccour. 

They  are  all  laymen,  except  a  few  priests,  for  ad- 
ministering the  sacraments  to  the  sick  in  their  hospi- 
tals. The  brothers  of  charity  usuaUy  cultivate  botany, 
pharmacy,  surgery,  and  chemistry,  which  they  practise 
with  success. 

They  were  first  fonnded  at  Granada,  by  St  John  da 
Dien  \  and  a  second  establishment  was  made  at  Madrid 
in  the  year  x  553  ^  the  order  was  confirmed  by  Grego- 
ry XIII.  in  1 572 :  Gregory  XIV.  forbade  them  to  take 
holy  orders  ^  but.  by  leave  of  Paul  V.  in  1609,  a  few 
of  the  brothers  might  be  admitted  to  orders.  In  1619 
they  were. exempted  from  the  jurisdiction  of  the  bishop. 
Those  of  Spain  are  separated  from  the  rest }  and  they, 
as  well  as  the  brothers  of  France,  Germany,  Poland, 
and  Italy,  have  their  distinct  generals,  who  reside  at 
Borne.  They  were  first  introduced  into  France  by  Mary 


of  Medicis  in  x(Sox,  and  have  since  built  a  fine  hospr^    charity 
tal  in  the  fauxbourg  of  St  Germain.  {| 

Charity  of  Hippolitus^  a  religions  congregation    CliarWc 
founded  about  the  end  of  the  16th  century,  by  one  Ber««         »    — 
nardin  Alvarez,  a  Mexican,  in  honour  of  St  Hippoiitos 
the  martyr,  patron  of  the  city  of  Mexico^  and  ap« 
proved  by  Pope  Gregory  XII L 

Charity  ofmir  Lady^  in  church  history,  a  religious 
order  in  France,  which,  though  charity  was  the  princii* 
pal  motive  of  their  union,  grew  in  length  of  time  so 
disorderly  and  irregular,  that  their  order  dwindled,  and 
at  last  became  extinct. 

There  is  still  at  Paris  a  religious  order  of.  women, 
called  nuns  hospitallers  <f  the  charity  xfmir  Jady*  The 
religious  of  this  hospital  are  by  vow  obliged  to  admi- 
nister to  the  necessities  of  the  poor  and  sick,  but  thosa 
only  women. 

CHARLATAN,  or  Charlexak,  signifies  an  em- 
piric or  qoack,  who  retails  his  medicines  on  a  pnblie 
stage,  and  draws  people  about  him  with  his  boffoona-' 
feats  of  activity,  &c.     The  word,  according  to 


ries 


Calepine,  comes  from  the  Italian  ceretamo  ;  of  deretum^ 
a  town  near  Spoletto  ^in  Italy,  where  these  impostova 
are  said  to  have  first  risen.  Menage  derives  it  jErom 
ciarlat^no^  and  that  from  circulatorius  or  drcukUm'^  a 
quack. 

CHARLEMAGNE,  or  Charles  L  king  of  Fnmoa 
by  succession,  and  emperor  of  the  West  by  conqoeat  ii» 
800  (which  laid  the  foundation  of  the  dynasty  of  tha 
western  Franks,  who  ruled  the  empire  472  years  till 
the  time  of  Rodolphus  Auspurgensis,  the  founder  of 
the  house  of  Austria).  Charlemagne  was  as  illustriont 
in  the  cabinet  as  in  the  field  j  and,  though  ha  conld 
not  write  his  name,  was  the  patron  of  men  of  letters,- 
the  restorer  of  learning,  and  a  wise  legislator  \  he  wanft-> 
ed  only  the  virtne  of  humanity  to  render  him  the  nmsl 
accomplished  of  men  \  but  when  we  read  of  his  beheadi' 
ing  4500  Saxcms,  solely  for  their  loyalty  to  their  prinoe^ 
in  opposing  his  conquests,  we  cannot  think  he  merila 
the  extravagant  encomiums  betowed  on  him  by  swam 
historians.  He  died  in  814,  in  the  74th  jcar  of  his 
age,  and  47th  of  his  reign. 

France  had  nine  sovereigns  of  this  name,  of  wbom 
Charles  V.  merited  the  title  of  the  wise  (crowned  in 
1364,  died  in  1380) :  and  Charles  VHL  signalizffd 
himself  in  the  field  by  rapid  victories  in  Italy ',  (crown- 
ed in  1483,  died  in  1498).  The  rest  do  not  deserve 
particular  mention  in  this  place.  See  (^Huiory  ofy 
France. 

CHABLEMONT,  a  town  of  France,  in  the  d^ 
partment  of  Ardennes,  containing  4100  inhabitants  ia 
1815.  It  is  about  eighteen  nules  south  ef  Namnr* 
£.  Long.  4.  40.  N.  Lat  5a  lO. 

Charlemont  is  also  the  name  of  a  town  of  Ift- 
land,  situated  on  the  river  Blackwater,  in  the  county 
of  Armagh,  and  province  of  Ulster,  about  six  milM 
south-east  of  Dungannon.  W.  Long.  6.  50.  N.  Lat* 
50.  1 6. 

CHABLEBOY,  a  strong  town  in  the  provinoe  of 
Namur  in  the  kingdom  of  the  Netherlands,  situated 
on  the  river  Samhre,  about  19  miles  west  of  Namofft 
Population  4500.    E.  Long.  40.  lo.  N.  Lat  50.  50. 

CHABLES  Martel,  ^a  renowned  conqueror  in 
the  early  annals  of  France* .  He  deposed  and  restored 
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f^irlet.  Cbilderic  king  of  France ;  and  had  the  entire  govern- 
ment of  the  kingdom,  first  with  the  title  of  mayor  of 
the  palace  f  and  afterwards  as  tfuke  ef  France;  but  he 
trould  not  accept  the  crown.  He  died  regretted,  in 
741. 

'  Cbarles  le  GroSf  emperor  of  the  west  in  881,  king 
of  Italy  and  Suabia,  memorable  for  his  reverse  of  for- 
tune ;  being  dethroned  at  a  diet  held  near  Mentz,  by 
the  French,  the  Italians,  and  the  Germans^  in  887 :  af- 
ter which  he  was  obliged  to  snbsist  on  the  bounty  of 
the  archbishop  of  Mentz.     He  died  in  888* 

Charles  V.  (emperor  and  king  of  Spain)  was  son 
of  Philip,  archduke  of  Austria,  and  of  Jane  queen  of 
Gistile.  He  was  born  at  Ghent,  February  24.  1 500, 
Und  succeeded  to  the  crown  of  Spain  in  1517*  Two 
years  afterwards  he  was  chosen  emperor  at  Francfort 
dfter  the  death  of  Maximilian  his  grandfather.  He 
was  a  great  warrior  and  politician :  and  his  ambition 
was  not  satisfied  with  the  many  kingdoms  and  pro- 
irinces  be  possessed ;  for  he  is  supposed,  with  reason,  to 
liave  aspired  at  universal  empire.  He  is  said  to  have 
fought  60  battles,  in  most  of  which  he  was  victorious. 
He  took  the  king  of  France  (Francis  I.)  prisoner,  and 
told  him  his  liberty  on  very  hard  terms;  yet  after- 
wards, when  the  people  of  Ghent  revolted,  he  asked- 
leave  to 'pass  through  his  dominions:  and  though  the 
generous  king  thus  had  him  in  bis  power,  and  had  an 
opportunity  of  revenging  his  ill  treatment,  yet  he  re- 
ceived and  attended  him  with  all  pomp  and  mag- 
nificence. He  sacked  Rome,  and  took  the  pope  pri- 
soner^ and  the  cruelties  which  his  army  exercised 
there  are  said  to  have  exceeded  those  of  the  northern 
barbarians.  Yet  the  pious  emperor  went  into  mourn- 
ing on  account  of  this  conquest :  forbade  the  ringing  of 
bells  ;  commanded  processions  to  be  made,  and  prayers 
to  be  offered  up  for  the  deliverance  of  the  pope  his 
prisoner;  yet  did  not  inflict  the  least  punishment  on 
tkose  who  treated  the  holy  father  and  the  holy  see 
with  such  inbumafiity.  He  is  accused  by  some  Homish 
writers  of  favoaring  the  Lutheran  principles,  which  he 
might  easily  have  extirpated.  But  the  truth  is,  he  found 
his  account  in  the  divisions  which  that  sect  occasioned ; 
and  he  for  ever  made  hie  advantage  of  them,  sometimes 
against  'the  pope,  sometimes  against  France,  and  at 
other  times  against  the  empire  itself.  He  was  a  great 
traveller,  and  made  50  different  journeys  into  Germany, 
Spain,  Italy,  Flanders,  France,  England,  and  Africa* 
Though  he  had  been  successful  in  many  unjust  enter- 
prises, yet  his  last  attempt  on  Metz,  which  he  besieged 
with  an  army  of  100,000  men,  was  very  just,  and  very 
iinauccessful. 

•Vexed  «t  the  reverse  of  fortune  which  seemed  to 
attend  his  latter  days,  and  oppressed  by  sickness,  which 
unfitted  him  any  longer  for  holding  the  reins  of  go* 
iremment  with  steadiness,  or  to  guide  them  with  ad- 
dress, he  resigned  his  dominions  to  his  brother 
Ferdinand  and  his  son  Philip;  and  retreated  to  the 
monastery  of  Bt  Justus  near  Placentia  in  Estrema- 
dura. 

.  When  Charles  entered  this  retreat,  he  formed  such 
a  plan  of  life  for  himself  as  would  have  suited  a  pri* 
vate  gentleman  of  moderate  fortooe.  His  table  was 
neat,  but  plain j  his  domestics  few;  his  intercourse 
with  them  familiar^  all  the  eomhersome  and  ceremo* 
Bioas  fonns of  attendance  on  his  person  irereentiiely 


abolished,  as  destructive  of  that  social  ease  and  tran«  Charlct. 
quillity  which  he  courted  in  order  to  soothe  the  remain-  '  v  •  ' 
der  of  his  days.  As  the  mildness  of  the  climate,  toge- 
ther with  his  deliverance  from  the  burdens  and  cares 
of  government,  procured  him  at  first  a  considerable 
remission  from  the  acute  pains  of  the  gout,  with  which 
he  had  been  long  tormented,  he  enjoyed  perhaps  more 
complete  satisfaction  in  this  humble  solitude  than  all 
hii  grandeur  had  ever  yielded  him.  The  ambitious 
thoughts  and  projects  which  had  so  long  engrossed  and 
disquieted  him,  were  quite  effaced  from  his  mind.  Far 
from  taking  any  part  in  the  political  transactions  of 
the  princes  of  Europe,  he  restrained  his  curiosity  even 
from  an  inquiry  concerning  them ;  and  he  seemed  to 
view  the  busy  scene  which  he  had  abandoned,  with 
all  the  contempt  and  indifference  arising  from  his 
thorough  experience  of  its  vanity,  as  well  as  from  the 
pleasing  reflection  of  having  disentangled  himself  from 
its  cares. 

Other  amusements,  and  other  subjects,  now  occupied 
him.  Sometimes  he  cultivated  the  plants  in  his  gar- 
den with  his  own  hand ;  sometimes  he  rode  out  to 
the  neighbouring  wood  on  a  little  horse,  the  only  one 
that  he  kept,  attended  by  a  single  servant  en  foot. 
When  his  infirmities  confined  him  to  his  apartment, 
which  oflen  happened,  and  deprived  him  of  these  more 
active  recreations,  he  either  admitted  a  few  gen  tie  iq^ 
who  resided  near  the  monastery  to  visit  him,  and  en- 
tertained them. familiarly  at  his  table  ;  or  he  employed 
himself  in  studying  mechanical  principles,  and  in  form- 
ing curious  works  of  mechanism,  of  which  he  had  al- 
ways been  remarkably  fond,  and  to  which  his  genius 
was  peculiarly  turned.  With  this  view  he  had  enga- 
ged Turriano,  one  of  the  most  ingenious  artists  of  that 
age,  to  accompany  him  in  his  retreat.  He  laboured 
together  with  him  in  framing  models  of  the  most  use- 
ful machines,  as  well  as  in  making  experiments  with 
regard  to  their  respective  powers  ;  and  it  was  not  sel- 
dom that  the  ideas  of  the  monarch  assisted  or  perfected 
the  inventions  of  the  artist.  He  relieved  his  mind  at 
intervals  with  slighter  and  more  fantastic  works  of  me- 
chanism, ia  fashioning  puppets,  which,  by  the  structure 
of  internal  springs,  mimicked  the  gestures  and  actions 
of  men,  to  the  no  small  astonishment  of  the  ignorant 
monks,  who,  beholding  roovetnents  which  they  could 
not  comprehend,  sometimes  distrusted  their  own  senses, 
and  sometimes  suspected  Charles  and  Turriano  of  be- 
ing in  4X>mpact  with  invisible  powers.  He  was  parti- 
cularly curious  with  regard  to  the  construction  of  clocks 
and  watches ;  and  having  found,  afler  repeated  trials, 
that  he  could  not  bring  any  two  of  them  to  go  exactly 
alike,  he  reflected,  it  is  said,  with  a  mixture  of  sur- 
prise as  well  as  regret,  on  his  own  folly,  in  having  be- 
stowed so  much  time  and  labour  in  the  more  vain  attempt 
of  bringing  mankind  to  a  precise  uniformity  of  senti- 
ment concerning  the  intricate  and  mysterious  doctrines 
of  religion. 

But  in  what  manner  soever  Charles  disposed  of  the 
rest  of  his  time,  he  constantly  reserved  a  considerable 
portion 'of  it  for  religious  exercises.  He  regularly  at- 
tended divine  service  in  the  chapel  of  the  monastery, 
every  morning  and  evening;  he  took  great  pleasure 
in  reading  books  of  devotion,  particularly  the  works 
of  8t  Augustine  and  St  Bernard ;  and  conversed  moch 
with  his  confessor,  and  the  prior  of  the  monaitery, 
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fJuiflM.  on  pious  subjects*  Thus  did  Charles  jmss  the  first  year 
'  of  bis  retreat  in  a  manner  not  unbecoming  «  man  per- 
fectly disengaged  from  the  afiairs  of  this  present  life, 
l^ld  standing  on  the  confines  of  a  future  world,  either 
in  innocent  amusements  which  soothed  his  pains,  and 
relieved  a  mind  worn  out  with  excessive  application  to 
business  ^  or  in  devout  occupations,  which  he  deemed 
necessary  in  preparing  for  another  state. 

But,  about  six  months  before  his  death,  the  gout, 
after  a  longer  intermission  than  usual,  returned  with 
a  proportional  increase  of  violence.  His  shattered  con- 
stitution  had  not  strength  enough  remaining  to  with- 
stand such  a  shock.  It  enfeebled  his  mind  as  much  as 
bis  body  ;  and  from  this  period  we  hardly  discern  any 
traces  of  that  sound  and  masculine  understanding  which 
distinguished  Charley  among  his  cotemporaries.  An 
illiberal  and  timid  superstition  depressed  his  spirit.  He 
bad  no  relish  for  amusements  of  any  kind.  He  endea- 
voured to  conform,  In  his  manner  of  living,  to  all  the 
rigour  of  monastic  austerity.  He  desired  no  other 
society  than  chat  of  monks,  and  was  almost  continu- 
1^1! y  employed  in  cbaunting  with  them  the  hymns  of  the 
missal.  As  an  expiation  for  his  sins,  he  gave  himself 
ihe  discipline  in  secret,  with  such  severity  that  the 
whip  of  cords  which  he  employed  as  the  instrument  of 
bis  punishment,  was  found,  after  his  decease,  tinged 
with  his  blood.  Nor  was  he  satisfied  with  the^e  acts 
of  mortification,  which,  however  severe,  were  not 
unexampled.  The  timorous  and  distrustful  solicitude 
which  always  accompanies  superstition,  still  continu- 
ed to  disquiet  him,  and  depreciating  all  that  he  had 
done,  prompted  him  to  aim  at  something  extraordina- 
ryi  at  some  new  and  singular  act  of  piety  that  would 
display  his  seal,  and  merit  the  favour  of  heaven. 
The  act  on  which  he  fixed  was  as  wild  and  uncom- 
mon as  any  that  superstition  ever  suggested  to  a  dis- 
ordered fancy.  He  resolved  to  celebrate  his  own  ob- 
sequies before  his  death.  He  ordered  his  tomb  to  b« 
erected  in  the  chapel  of  the  monastery.  His  domes- 
tics marched  thither  in  funeral  procession,  with  black 
tapers  in  their  hands.  He  himself  followed  in  his 
shroud.  He  wAs  laid  in  his  coffin  with  much  solem- 
nity. Tlie  service  for  the  dead  was  cbaunted }  tind 
Charles  joined  in  the  prayers  which  were  ofered  up 
for  the  rest  of  his  soul,  mingling  his  tears  with  those 
whidi  his  attendants  shed,  as  if  they  had  been  cele- 
brating a  real  funeral.  The  ceremony  closed  with 
sprinkling  holy  water  on  the  coffin  in  the  usual  form, 
and,  all  the  assistants  retiring,  the  doors  of  the  cbapei 
were  shut.  Then  Charles  rose  out  of  the  coffin,  and 
withdrew  to  his  apartment,  full  of  those  awful  senti- 
ments which  such  a  singular  solemnity  was  calculated 
to  inspSr^.  But  either  the  fatiguing  length  of  the  ce- 
remony, or  the  impression  which  this  image  of  death 
left  on  his  mind,  afiected  biro  so  much,  that  next  day 
he  was  seized  with  a  fever*  His  feeble  franm  could 
not  long  resist  its  violence  *,  and  he  expired  on  the 
21 1  St  of  September,  af^er  a  life  of  5S  years  6  months 
a|id  21  days* 

Chari^  I.  1  Kings  <>f  Britain,     See  Britain, 

Charles  II.  t     No.  49^—- .254. 

Charles  XlT.  King  of  Sweden,  was  bom  in  1682. 
By  bis  father*s  will^  the  adminisiratioo  was  lodged  ia 
the  bands  of  the  queen  dowager  Eleenora,  mi&  fiva 
aoaatorsi  till  ^  youM  prince  was  a8j  Imt  lie  nas 


declared  major  at  I5t  by  the  stattt  toovened  at  Stock* 
holm.  The  beginning  of  bis  administration  raised  no 
favourable  ideas  of  him,  as  he  was  thought  both  by 
Swedes  and  foreigners  to  be  a  person  of  mean  capaci* 
ty.  But  the  difficulties  that  gathered  round  him,  soon 
aiSbrded  him  an  opportunity  to  display  his  real  charac* 
ter.  Three  powerful  princes,  Frederick  king  of  I>en<^ 
mark|  Augustus  king  of  Poland  and  elector  of  Sax* 
ony,  and  Peter  the  Great,  czar  of  Muscovy,  presuming 
on  his  youth,  conspired  his  ruin  almost  at  the  samo 
instant.  Their  measures  alarming  the  council,  the]f 
were  for  diverting  the  storm  by  negotiations  ^  but 
Charles,  with  a  grave  resolution  that  astonished  tbeniy 
said,  ''  I  am  resolved  never  to  enter  upon  an  unjust 
nor  to  put  an  end  to  a  just  one   but  by  the 
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destruction  of  my  enemies*  My  resolution  is  fir* 
ed  :  I  will  attack  the  first  who  shall  declare  against 
me  J  and  when  I  have  conquered  him,  I  may  hopn 
to  strike  a  terror  into  the  rest.*'  The  old  counseU 
lors  received  his  orders  with  admiration  (  and  wem 
still  more  surprised  when  they  saw  bim  on  a  sudden 
renounce  all  the  enjoyments  of  a  court,  reduce  bio 
table  to  the  utmost  frugality,  dress  like  a  common  seU 
dier,  and,  full  of  the  ideas  of  Alexander  and  Cscsar, 
propose  these  two  conquerors  for  his  models  in  eveiy 
thing  but  their  vices.  The  king  of  Denmark  began 
by  ravaging  the  territories  of  the  dnke  of  Holstein« 
Upon  this  Charles  carried  the  war  into  the  heart  of 
Denmark,  and  made  such  a  progress  that  the  king  of 
Denmark  thought  it  best  to  accept  of  peace^  which 
was  concluded  in  1700.  Ho  next  resolveil  to  ad- 
vance affainst  the  king  of  Poland,  who  had  blocked  np 
RigsU  lie  had  no  sooner  given  orders  for  his  troopn 
to  go  into  winter  quarters,  than  he  reoeiwd  advicn 
that  Narva,  where  Count  Homo  was  govetnor^  wao 
besieged  by  an  army  of  100,000  Muscovites.  Thin 
made  him  alter  his  mcasuree,  and  move  towards  tkn 
czar^  and  at  Narva  he  gained  a  surprising  victory, 
which  cost  him  not  above  2C00  men  killed  and  wonniU 
ed.  The  Muscovites  were  forced  to  retire  from  thn 
provinces  they  had  invaded.  He  pntaned  his  coi|» 
quests,  till  ho  penetrated  as  far  as  where  the  diet  of 
Poland  was  sitting  y  whop  ho  made  them  declare  Ihn 
throne  of  Poland  vacant,  and  elect  Stanisinus  their 
king :  then  making  himself  master  of  Saxony,  he  oIh 
liged  Augustus  himself  to  renounce  the  crown  of  Fn» 
land,  and  acknowledge  Stanislaus  by  a  letter  of  con* 
gratulation  on  his  accession.  All  Europe  was  snrpris* 
ed  with  the  expeditions  finishing  of  this  great  necotia- 
tion,  but  more  at  the  disinterestedoess  of  the  king  of 
Sweden,  who  satisfied  himself  with  the  bare  repntn* 
tion  of  this  victory,  without  demaaduig  nn  iocli  of 
ground  for  enlarging  his  dominions*  After  thus  re» 
ducing  the  king  of  Denmark  to  peace,  placing  a  new 
king  on  the  throne  of  Poland,  having  hnmblod  the 
emperor  of  Germany,  and  protected  t^  Lutheran  re^ 
ligioo,  Charles  prepared  to  penetrate  into  Mnsoovy, 
in  order  to  dethrone  the  enar.  He  quiokly  obliged 
the  Muscovites  to  abandon  Poland,  punued  them  into 
their  own  country,  and  won  seveni  hattire  over  them* 
The  czar^  dispooed  to  peaee,  ventniei  to  nMke  aonin 
proposals  j  Charles  only  answered,  '*  I  will  trent  with- 
the  czar  at  Mooeew.^  When  tkia  iMmghty  answer 
was  brought  to  Peter,  le  said,  *'  My  brether  Charlee 
stiU  aflects  to  act  the  Alexander,  but  I  ftutter  ny 
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CfcvlrSi  Mir  be  irQI  not  in  me  find  a  Dsiriua/'  The  event 
jostified  him:  for  the  MutcoTiteSi  already  beaten  into 
difleipline,  and  under  a  prince  of  sach  talents  as  Peter« 
entirely  destroyed  the  Swedish  army  at  the  memorable 
battle  of  Pnltowa,  July  8.  1709$  on  which  decisive 
day,  Charles  lost  the  fruits  of  nine  years  labour,  and- 
of  almost  100  battles!  The  king,  with  a  small  troop, 
portned  by  the  Moscovites,  passed  the  fioristbenes 
to  Oczakow  in  the  Turkish  territories :  and  from 
thence,  through  desert  countries,  'arrived  at  fien- 
der ;'  where  the  snltan,  when  informed  of  his  arrival, 
aent  ordem  for  accommodating  him  in  the  best  man- 
ser,  and  appointed  him  a  guard.  Near  Bender  Charles 
built  a  house,,  and  intrenched  himself  ^  and  had  with 
him  1800  nen,  who  were  all  clothed  and  fed,  with 
their  horses,  at  the  expence  of  the  grand  signior. 
Here  he  formed  a  design  of  turning  the  Ottoman 
•nns  upon  his  enemies  $  and  is  said  to  have  had  a  pro- 
ntse  from  the  vizier  of  being  sent  into  Muscovy  with 
100,000  men.  While  he  remained  here,  he  insensibly 
acquired  a  taste  for  books  j  he  read  the  tragedies  of 
ComeiHe  and  Racine,  with  the  works  of  Despreauz, 
whose  satires  he  relished,  but  did  not  much  admire  his 
other  works.  When  he  read  that  passage  in  which 
the  author  represents  Alexander  as  a  fool  and  a  mad- 
nan,  he  tore  out  Uie  leaf.  *  He  would  sometimes  play 
•t  ohess :  but  when  he  recovered  of  his  wounds,  be  re- 
newed his  fatigues  in  exercising  bis  men :  he  tired 
three  horses  a- day  \  and  those  who  courted  his  favour 
were  all  day  in  their  boots*  To  dispose  the  Ottoman 
Porte  to  this  war,  he  detached  about  800  Poles  and 
Cossacks  of  his  retinue,  with  orders  to  pass  the 
Niesler,  that  runs  by  Bender,  and  to  observe  what 
passed  en  the  frontiers  of  Poland.  The  Muscovite 
troops,  dispersed  in  those  quarters,  fell  immediately 
upon  this  little  company,  and  pnrsoed  them  even  to 
the  territories  of  the  grand  signior*  This  was  what 
the  king  expected*  His  ministers  at  the  Porte  ex- 
cited the  Turks  to  Tongeance ;  hot  the  czar's  money 
raoM^d  all  difficulties,  and  Charles  foond  himself  in 
a  manner  prisoner  among  the  Tartars.  He  imagined 
the  sultan  was  ignorant  of  the  intrgirues  of  his  grand 
▼izier.  Poniatowsky  undertook  to  make  his  complaints 
to  the  grand  signior.  The  sultan,  in  answer,  some 
dayi  after,  sent  Charles  five  Arabian  horses,  one  of 
wriucfa  was  covered  with  a  saddle  and  housing  of  great 
richness ;  with  an  obliging  letter,  but  conceived  in  such 
genera]  terms,  as  gave  reason  to  suspect  Uiat  the  mi- 
ttifter  had  dene  nothing  without  the  ^oltan^s  consent : 
Charles  therefore  refused  them.  Poniatowsky  had  the 
ooermge  to  form  a  design  of  deposing  the  grand  vizier, 
who  accordingly  was  deprived  of  his  dignity  and 
wealth,  and  banished.  The  seal  of  the  empire  was 
given  to  Numan  Coprooghly }  who  persoaded  his  ma- 
ster, that  the  law  forbade  him  to  invade  the  czar,  who 
had  done  liim  no  bjnry  >  but  to  svccoor  the  king  of 
Sweden  as  an  unfortunate  prince  in  his  dominions. 
He  sent  his  majesty  800  porsee,  every  one  of  wfatch 
aaionnted  to  500  crowns,  and  advised  him  to  return 
peaceably  to  his  own  deOMiions.  Charies  rejected 
this  advice,  threatening  to  hang  up  the  bashaws,  and 
shave  the  beards  of  aay  janizaries  who  brought  him 
each  messages,  and  sent  word  that  he  should  depend 
upon  tile  grand  signior^  promise,  and  hoped  to  re* 
enter  Fdand  as  a  csnqoerer  with  an  army  of  Turks. 


After  various  intrigues  at  the  Porte,  an  order  was  sent  Charlm 
to  Attack  this  Aead  of  irony  as  he  was  called,  aad  to 
take  him  either  alive  or  dead.  He  stood  a  siege  in  his 
house,  with  40  domestics,  against  the  Turkish  army  \ 
killed  no  less  than  20  janizaries  with  his  own. hand  ; 
and  performed  prodigies  of  valour  on  a  very  unneces- 
sary and  unwarrantable  occasion.  But'  the  bouse 
being  set  on  fire,  and  himself  wounded,  he  was  at 
last  taken  prisoner,  and  sent  to  Adrianople,  where 
the  grand  signior  gave  bim  audience,  and  promised  to 
make  good  nil  the  damages  he  had  sustained.  At 
last,  aftf- r  a  stay  of  above  five  years,  he  left  Turkey  ; 
and,  having  disguised  himself,  traversed  Wallachm, 
Transylvania,  Hungary,  and  Germany,  attended  only 
by  one  person  ;  and  in  sixteen  days  riding,  during 
which  lime  he  never  went  to  bed,  came  to  Stralsund 
at  midnight,  November  ar.  17 14.  His  boots  were  cut 
from  his  swollen  legs,  and  he  was  put  to  bed  $  wher^, 
when  be  had  slept  some  hours,  the  first  thing  he  did 
was  to  review  his  troops,  and  examine  the  state  of  the 
fortifications.  He  sent  out  orders  that  very  day  to  re- 
new the  war  with  more  vigour  thau  ever.  But  af- 
fairs were  now  much  changed  :  Augustus  had  recover- 
ed the  throne  of  Poland  \  Sweden  had  lost  many  of  its 
provinces,  and  was  without  money,  trade,  credit,  or 
troops.  The  kings  of  Denmark  and  Prussia  seized  the 
island  of  Rugen  ;  and  besieged  him  in  Stralsund, 
which  surrendered  \  but  Charles  escaped  to  Carlscroon. 
When  his  country  was  threatened  with  invasion  by 
so  many  princes,  he,  to  the  surprise  of  all  Europe, 
marched  into  Norway  with  20,000  men.  A  very 
few  Danes  might  have  stopped  the  Swedish  army  \  but 
such  a  quick  invasion  they  could  not  foresee.  Europe 
was  yet  more  at  a  loss  to  find  the  czar  so  quiet,  and 
not  making  a  descent  upon  Sweden,  as  he  had  before 
agreed  with  his  allies.  This  inaction  was  the  conse- 
quence of  one  of  the  greatest  designs,  and  at  the  same 
time  the  most  difficult  of  any,  that  were  ever  formed 
by  the  imagination  of  man.  In  short,  a  scheme  was 
set  on  foot  for  a  reconciliation  with  the  czar  ^  for  re- 
placing Stanislaus  00  the  throne  of  Poland  ;  and  setting 
James  II. 's  son  upon  that  o^Ensland,  besides  resto- 
ring the  duke  of  Holstein  to  his  dominions.  Charles 
was  pleased  with  these  grand  ideas,  though  without 
building  much  upon  them,  and  gave  his  minister 
leave  to  act  at  large.  In  the  mean  time,  Charles 
was  going  to  make  a  second  attempt  upon  Norway  in 
1 718;  and  he  flattered  himself  with  being  master  of 
that  kingdom  in  sjx  months  \  but  while  he  was  exa- 
miaing  the  works  at  Frederickshall,  a  place  of  great 
strength  and  importance,  which  is  reckoned  to  he  the 
key  of  that  kingdom,  he  was  killed  by  a  shot  from  the 
enemy,  as  has  been  generally  believed,  though  it  has 
been  also  reported,  that  he  fell  by  the  treachery  of  one 
of  his  own  officers,  who  had  been  bribed  for  that  pur- 
pose. 

This  prince  experienced  the  extremes  of  prosperity 
and  of  adversity,  without  being  softened  by  the  one  or 
disturbed  for  a  moment  at  the  other }  but  was  a  man 
rather  extraordinarv  than  great,  and  fitter  to  be  ad- 
mired than  imitated.  He  was  honoured  by  the  Turks 
for  his  rigid  abstinence  from  wine,  and  his  regularity 
in  attending  public  devotion. 

As  to  his  person,  be  was  tall  and  of  a  noble  mien, 
had  a  fine  open  forehead,  laq^e  blue  eyes,  flaxen  hatr, 
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CLarlei  iair  complexion^  a  handsome  noset  bat  little  bear^, 
y  ^  and  a  laugh  not  agreeable.  His  manners  were  harsh 
Ft.'*  and  austere,  not  to  say  savage:  and  as  to  religion, 
he  was  indifferent  towards  all,  though  exteriorly  a  Lo* 
theran,  and  a  strong  believer  «in  predestination*  A  few 
anecdotes  will  illustrate  his  character.  No  dangers, 
however  great,  made  the  least  impression  upon  him. 
When  a  horse  or  two  were  killed  under  him  at  the 
battle  of  Narva,  in  17OQ,  he  leaped  nimbly  upon  fresh 
ones,  saying,  "  These  people  find  me  exercise.*'  One 
day,  when  he  was  dictating  letters  to  a  secretary,  a 
bomb  fell  through  the  roof  into  the  next  room  of  the 
bouse  where  they  were  sitting.  The  secretary,  terrif 
fied  lest  the  house  should  come  down  upon  them,  let 
his  pen  drop  out  of  his  hand :  "  What  is  the  matter  ?" 
says  the  king  calmly.  The  secretary  could  only  reply, 
**  Ah,  Sir,  the  bomb.'*  "  The  bomb  !  (says  the  king) 
%fhat  has  the  bomb  to  do  with  what  I  am  dictating  to 
you !  Go  on." 

He  preserved  more  humanity  than  is  usually  found 
among  conquerors.  Once,  in  the  middle  of  an  action, 
finding  a  young  Swedish  officer  wounded  and  unable 
to  march,  he  obliged  the  officer  to  take  his  horse,  and 
continued  to  command  his  infantry  on  foot.  The 
Princess  Lubomirski,  who  was  very  much  in  the  interest 
and  good  graces  of  Augustus,  falling  by  accident  into 
the  hands  of  one  of  his  officers,  he  ordered  her  to  be 
set  at  liberty :  saying,  *'  That  he  did  not  make  war 
with  women.'*  One  day,  near  Leipsic,  a  peasant  threw 
himself  at  his  feet,  with  a  complaint  against  a  grenadier, 
that  he  had  robbed  him  of  certain  eatables,  provided 
for  himself  and  his  family.  "  Is  it  true  (said  Charles 
sternly),  that  you  have  robbed  this  man  ?*^  The  sol- 
dier replied,  "  Sir,  I  have  not  done  near  so  much 
harm  to  this  man  as  your  majesty  has  done  to  his 
master  ^  for  you  have  taken  from  Augustus  a  kingdom, 
whereas  I  have  only  taken  from  this  poor  scoundrel  a 
dinner.*'  Charles  made  the  peasant  amends,  and  par- 
doned the  soldier  for  his  firmness :  ^*  However,  my 
friend  (says  be  to  him),  you  will  do  well  to  recollect, 
that  if  I  took  a  kingdom  from  Augustus,  I  did  not  take 
it  for  myself." 

Though  Charles  lived  hardly  himself,  a  soldier  did 
not  fear  to  remonstrate  to  him  against  some  bread, 
which  was  very  black  and  mouldy,  and  which  yet  was 
4he  only  provision  the  troops  had.  Charles  called  for 
a  piece  of  it,  and  calmly  ate  it  up  ^  saying,  "  that  it 
was  indeed  not  good,  but  that  it  might  be  eaten.**-~ 
From  the  danger  he  was  in  in  Poland,  when  he  beat  the 
Saxon  troops  in  1702,  a  comedy  was  exhibited  at  Ma- 
rienburg,  where  the  combat  was  represented  to  the  dis* 
advantage  of  the  Swedes.  *^  Oh,  (says  Charles,  bear- 
ing of  it)  I  am  far  froiu  envying  them  this  pleasure. 
Let  them  beat  me  in  the  theatres  as -long  as  they  will, 
provided  I  do  but  beat  them  in  the  fi«;ld.**  He  wrote 
some  observations  on  war,  and  on  his  own  campaigns 
froO)  1700  to  1709 :  but  the  MS.  was  lost  at  the  un- 
fortunate battle  of  Pultowa. 

QHARL£S*S  cafe,  a  promontory  of  Virginia,  in 
North  America,  forming  the  northern  headland  of  th« 
fitrait  that  enters  the  bay  of  Cbesapeak. 
,  Charleses  Fort^  a  fortress  in  the  county  of  Cork, 
and  province  of  Munster  in  Ireland,  situated  at  the 
mouth  of  Kinsale  liarbour.  W.  Long.  8.  20,  N.  Lat. 
ji.  21. 


CHARLESTON,  the  metropolis  of  South  Carolina,  cagiriettoa. 
is  the  most  considerable  town  in  the  state  j  situated  in 
the  district  of  the  same  name,  and  on  the  tongue  of 
land  formed  by  the  confluent  streams  of  Ashley  and 
Cooper,  which  are  short  rivers,  but  large  and  navi- 
gable. These  waters  unite  immediately  below  the  city, 
and  form  a  spacious  and  convenient  harbour  j  which 
communicates  with  the  ocean  just  below  Sullivan'a 
island,  which  it  leaves  on  the  north,  seven  miles  sooth- 
east  of  Charleston.  In  these  rivers  the  tide  rises,  in 
common,  about  67  feet;  bnt  unifwmly  risei  xo  or  12 
inches  more  during  a  night  tide.  The  fact  is  certain  $ 
the  cause  unknown.  The  continual  agitation  which 
the  tides  occasion  in  the  waters  which  almost  surround 
Charleston,  the  refreshing  sea-breexes  which  are  regu- 
larly felt,  and  the  smoke  arising  from  so  many  chim- 
neys, render  this  city  more  healthy  than  any  part  of 
the  low  country  in  the  southern  states.  On  this  ae* 
count  it  is  the  resort  of  great  numbers  of  gentlemen, 
invalids  from  the  West  India  islands,  and  of  the  rich 
planters  from  the  country,  who  come  here  to  spend 
the  sickly  months^  as  they  are  called,  in  quest  of  healtb 
and  of  the  social  enjoyments  which  the  city  nfibrda. 
And  in  no  part  of  America  are  the  social  blessings  en- 
joyed more  rationally  and  liberally  than  here.  Un- 
affected hospitality,  affability,  ease  of  manners  and  ad- 
dress, and  a  disposition  to  make  their  gnests  welcome, 
easy,  and  pleased  with  themselves,  are  characteristica 
of  the  respectable  people  of  Charleston.  In  speaking  ' 
of  the  capital,  it  ought  to  be  observed,  for  the  honour 
of  the  people  of  Carolina  in  general,  that  when  in  com- 
mon with  the  other  colonies,  in  the  contest  with  Bri- 
tain, they  resolved  against  the  use  of  certain  loxories, 
and  even  necessaries  of  life  ^  those  articles,  which  im- 
prove the  mind,  enlarge  the  understanding,  and  correct 
the  taste,  were  excepted  j  the  importation  of  books  was 
permitted  as  formerly* 

The  land  on  which  the  town  is  bnilt  is  flat  and 
low,  and  the  water  brackish  and  unwholesome.  The 
streets  are  pretty  regularly  cut,  and  j)pen  beantiful 
prospects,  and  have  subterranean  drains  to  carry  off 
filth  and  keep  the  city  clean  and  healthy  ;  but  are  too 
narrow  for  so  large  a  place  and  so  warm  a  climate. 
Their  general  breadth  is  from  35  to  66  feet.  The  . 
houses  which  have  been  lately  built,  are  brick,  with 
tiled  roofs.  The  buildings  in  general  are  elegant,  and 
most  of  them  are  neat,  airy,  and  well  furnished.  The 
public  buildings  are,  an  exchange,  a  state-honsc,  an 
armoury,  a  poor-hoose,  .and  an  orphan*s  house.  Here 
are  several  respectable  academies.  Part  of  tbo  old 
barracks  has  been  handsomely  fitted  ap,  and  converted 
into  a  college,  and  there  are  a  number  of  students ) 
but  it  can  only  be  called  as  yet  a  respectable  academyi 
Here  are  two  banks,  a  branch  of  the  national  bank, 
and  the  South  Carolina  banki  established  in  1792.  The 
houses  for  public  worship  are  two  Episcopal  churches, 
two  for  Independents,  three  for  Scotch  Presbyterians, 
one  for  Baptists,  one  for  German  Lutherans,  three  for 
Methodists,  one  for  French  Protestants,  a  nseetiog- 
house  for  Quakers,  a  Roman  Catholic  chapel,  and  a 
Jewish  synagogue. 

Little  attention  is  paid  to  tbo  public  markets;  a 
great  proportion  of  the  more  wealthy  inhabitants  baf« 
ing  plantations  from  which  they  receive  supplies- of 
almost  every  article  of  living.     The  country  aboondi 
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CluuIeftUNi  With  ponltrj  and  wild  docks.    Their  beef,  matton,  and 
g        veal,  are  not  generally  of  the  best  kind  >  and  few  fish 
Qoecn  ^  „q  found  In  the  market. 

iSl^i*'  In  1787,  it  was  computed  that  there  were  1600 
bouses  in  this  city,  and  15,000  inhabitants,  including 
5400  slaves  ^  and  what  evinces  the  healthiness  of  the 
place,  upwards  of  200  of  the  white  inhabitants  were 
above  60  years  of  age.  In  181 7,  the  population  was 
22,9441  of  which  11,229  were  white  inhabitants,  and 
11,715  slaves.  The  city  has  often  suffered  from  fires* 
It  has  also  often  been  visited  by  the  yellow  fever.  This 
disease  carried  off  -150  persons  in  each  of  the  years  1792 
and  17941  and  in  1817  1249  persons  fell  victims  to  it. 

Cliarleston  was  incorporated  in  1783,  and  divided 
into  three  wards,  which  choose  as  many  wardens,  from 
among  whom  the  citizens  elect  an  intendant  of  the 
city.  The  intendant  and  wardens  form  the  city-coun- 
cil, who  have  power  to  make  and  enforce  by-laws  for 
the  regulation  of  the  city.  There  are  a  considerable 
number  of  charitable  institutions  in  the  town.  There 
is  besides  a  literary  and  philosophical  society,  and  an 
agricultoral  society*  Three  daily  and  two  weekly  news- 
papers  are  publbhed  in  the  town.  Nearly  the  whole 
trade  of  the  state  centres  in  this  town,  which  bad 
35,857  tons  of  shipping  belonging  to  it  in  1815. 

Charleses  Wainy  in  Astronomy^  seven  stars  in  the 
constellatioa  called  Ursa  Major ^  or  the  Great  Bear. 

CHARLETON,  an  island  at  the  bottom  of  Hud- 
son's bay,  in  North  America,  subject  to  Great  Britain. 
W.  Long.  So.  o.    N.  Lat.  53.  30. 

Charl£TON,  Whiter^  a  learned  English  physician, 
born  tn  J6i5>,  was  physician  in  ordinary  to  Charle>:  L 
and  Charles  II.  one  of  the  first  members  of  the  royal 
society,  and  president  of  the  college  of  phvsiclans.  He 
wrote  on  various  subjects  i  but  at  last  his  narrow  cir- 
cumstances obliged  him  to  retire  to  the  island  of  Jersey, 
where  he  died  in  1707. 

CHABLOCK,  the  English  name  of  the  Rapha- 
KUS.  It  is  a  veiy  troublesome  weed  among  com,  be- 
ing more  frequent  than  almost  any  other.  There  are 
two  principal  kinds  of  It :  the  one  with  a  yellow  flower, 
the  other  with  a  white.  Some  fields  are  partlcularlv 
snbj^t  to  be  overrun  with  it.  especially  those  which 
have  been  manured  with  cow-dung  alone,  that  being 
a  manure  very  favourable  to  the  growth  of  it.  The 
fimners  in  some  places  are  so  sensible  of  this,  that  they 
always  mix  horse-dung  with  their  cow-duag,  when  they 
nae  it  for  arable  land.  When  barley,  as  is  often  the 
case,  is  infested  with  this  weed  to  such  a  degree  as 
to  endanger  the  crop.  It  is  a  very  good  method  to  mow 
down  the  charlock  in  May,  when  it  Is  in  flower,  cut- 
ting It  so  low  as  just  to  take  off  the  tops  of  the  leaves 
of  barley  with  it :  by  this  means  the  barley  will 
get  op  above  the  weed  y  and  people  have  got  fou^ 
quarters  of  gram  from  an  acre  of  such  land  as  would 
have  scarce  yielded  any  thing  without  this  expedient. 
Where  any  land  is  particularly  subject  to  this  weed, 
the  best  method  is  to  sow  it  with  grass  seed,  and  make 
a  pasture  of  It ;  for  then  the  plant  will  not  be  trouble- 
some, it  never  growing  where  there  Is  a  coat  of  grass 
upon  the  ground. 

Qjii^n  CHARLOTTE'S  Islasd,  an  island  in  the 
South  sea,  first  discovered  by  Captain  Wallls  in  the 
Dolphin,  in  1767,  who  took  possession  of  it  In  the 
name  of  Ellng  George  IIL    Here  is  good  water,  and 


plenty  of  cocoa  nuts,  palm  nnts,  and  scurvy  gra««  The    Queen 
inhabitants  are  of  a   middle  stature   and  dark  com-  Charloite*s 
plezion,  with  long  hair  hanging  over  their  shoulders  ;     ^sl«nd 
the  men  are  well  made,  and  the  women  handsome  ^  c]|grLcn. 
their  clothing  is  a  kind  of  coarse  cloth,   or  noatting,      iier. 
which  they  fasten  about  their  middle. 

Q,ueen  Charlotte^ s  IslandSf  a  cluster  of  South  sea 
islands,  discovered  in  1767  by  Captain- Carteret.  He 
counted  seven,  and  there  were  supposed  to  be  many 
more.  The  inhabitants  of  these  islands  are  described 
as  extremely  nimble  and  vigorous,  and  almost  as  well 
qualified  to  live  in  the  water  as  upon  land  :  they  are 
very  warlike }  and,  on  a  quarrel  with  some  of  Captain 
Carteret^s  people,  they  attacked  them  with  great  re- 
solution J  mortally  wounded  the  master  and  three  of 
the  sailors ;  were  not  at  all  Intimidated  by  the  fire 
arms  ^  and  at  last,  notwithistanding  the  aversion  of 
Captain  Carteret  to  shed  blood,  he  was  obliged  to  se- 
cure the  watering  places  by  firing  grape  shot  Into  the 
woods,  which  destroyed  many  of  the  inhabitants. 
These  islands  lie  In  S.  Lat.  11.  E.  Long.  1^4.  They 
are  supposed  to  be  the  Santa  Cruz  of  Mandana,  who 
died  there  in  1595* 

CHARM,  a  term  derived  from  the  Latin  carmen^ 
**  a  verse  j*^  and  used  to  denote  a  magic  power,  or  spell, 
by  which,  with  the  assistance  of  the  devil,  sorcerers 
and  witches  were  supposed  to  do  wonderful  things,  far 
surpassing  the  power  of  nature. 

CHARNEL,  or  Charnel-house,  a  kind  of  porn 
tico,  or  gallery,  usually  In  or  near  a  churchyard,  ovex 
which  were  anciently  laid  the  bones  of  the  dead,  after 
the  flesh  was  wholly  consumed.  Charnel-houses  are 
now  usually  adjoining  to  the  church. 

CHARON,  In  fabulous  history,  the  son  of  Erebus 
and  Nox,  whose  office  was  to  ferry  the  souls  of  the 
deceased  over  the  waters  of  Acheron,  for  which  each 
soul  was  to  pay  a  piece  of  money.  For  this  reason 
the  Pagans  bad  a  custom  of  putting  a  piece  of  money 
into  the  mouth  of  the  dead,  in  order  that  they  might 
have  something  to  pay  Charon  for  their  passage. 

CHARONDAS,  a  celebrated  legislator  of  the  Thu- 
rians,  and  a  native  of  Catanea,  in  Sicily,  flourished  446 
before  Christ.  He  forbade  any  person^s  appearing 
armed  In  the  public  assemblies  of  the  nation  ;  but  one 
day  going  thither  In  haste,  without  thinking  of  bis 
sword,  be  was  no  sooner  made  to  observe  his  mistake 
than  he  ran  it  through  his  body. 

CHAROST,  a  town  of  France,  In  Berry,  with  the 
title  of  a  duchy.  It  Is  seated  on  the  river  Axnon.  E. 
Long.  2.  15.    N.  Lat.  46.  ^6, 

CHAROUX,  a  town  of  France,  in  the  Bourbon- 
nois,  seated  on  an  eminence,  near  the  river  Sloulle.  It 
has  two  parishes,  which  are  lu  different  dioceses.  E. 
Long.  3*  15.     N.  Lat.  46.  xo. 

CHARPENTIER,  Francis,  dean  of  the  French 
academy,  was  born  In  1620.  His  early  capacity  in* 
dined  his  friends  to  educate  him  at  the  bar :  but  he 
was  much  more  delighted  with  the  study  of  languages 
and  antiquity  than  of  the  law  ^  and  preferred  repose 
to  tomnlL  M.  Colbert  made  use  of  him  In  establish- 
ing his  new  academy  of  medals  and  inscriptions ;  and 
no  person  of  that  learned  society  contributed  moae 
than  himself  toward  that  noble  series  of  medals  which 
were  struck  on  the  considerable  events  that  dlstlngnlsbr 
ed  the  reign  of  Louis  XIV*     He  published  several 
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eiuw|wm-  ^workt,  wkloli  were  iiU  weH  received }   and  died  in 

tier      1702. 

JH  GHARR.    See  SAiAfO,  ICRtHtotooT  Index. 

■  ^^^  .  CHARRON,  Peter,  the  author  of  a  book  entitled 
0/  Wisdtmij  which  gained  him  great  reputation^  was 
bom  at  Parts  in  the  year  1541*  After  being  advocate 
in  the  parlianoeiit  of  l^arls  fbr  five  or  six  years,  he  ap- 
plied himself  to  divinity  \  and  became  so  great  a 
preacher,  that  the  bishops  of  several  dioceses  offered 
him  the  highest  dignities  in  their  gift.  He  died  at  Paris, 
suddenly  in  the  street,  November  16.  1603. 

CHART,  or  Sea  Chart,  an  hydrographieal  map, 
or  a  projection  of  some  part  of  the  earth's  superficies  m 
pkmOf  for  the  use  of  navigators. 

Charts  differ  very  considerably  from  geographical  or 
land  maps,  which  are  of  no  use  in  navigation.  Nor  are 
sea  charts  all  of  the  same  kind,  some  being  what  we 
call  plane  charts,  others  Mercator  charts,  and  others 
globular  charts* 

-  Phne  Chart^  is  a  representation  of  some  part  of  the 
superficies  of  the  terraqueons  globe,  in  which  the  me* 
ridians  are  supposed  parallel  to  each  other,  the  parallels 
of  latitnde  at  equal  distances,  and  consequently  the 
degrees  off  latitnde  and  longitude  everywhere  equal  to 
each. other.     See  Plans  CAart» 

Mercator^9  Cbabt^  is  that  where  the  meridians  are 
etraight  lines,  parallel  to  each  other,  and  equidistant  % 
the  parallels  are  also  straight  lines,  and  parallel  to 
each  other  \  but  the  distance  between  them  increases 
from  the  equinoctial  towards  either  pole,  in  the  ratio  of 
the  secant  of  the  latitude  to  the  radius.     See  Navi« 

\         GATIOK. 

GMwlar  Cbabt^  a  meridional  projection,  wherein 
the  distance  of  the.  eye  from  the  plane  ^f  the  meridian, 
npon  which  the  projection  is  made,  is  supposed  to  be 
equal  to  the  sine  of  the  angle  45°.  This  projection 
cemei  the  nearest  of  all  to  the  nature  of  the  globe, 
beeause  the  meridians  therein  are  placed  at  equal 
distances  \  the  parallels  also  are  nearly  equidistant,  and 
consequently  the  several  parts  of  the  earth  have  their 
^oper  proportion  of  magnitude,  distance,  and  situation, 
nearly  the  same  as  on  the  globe  itself.  See  Globulab 
Pryeciwiu 

Hydrographtf  Chabtb^  sheets  of  large  paper,  where- 
on several  parts  of  tlie  land  and  sea  are  described,  with 
their  respective  coasts, ,  harbours,  sounds,  flats,  rocks, 
shelves,  sands,  &c.  together  with  the  longitude  and 
latitude  of  each  place,  and  the  points  of  the  compass* 
See  MsRCATOB^s  Chart. 

SeUnographic  Charts^  particular  descriptions  of  the 
spots,  appearances,  and  maculas  of  the  moon.  'See  As- 
TROKOM7  Index. 

Topograplnc  Cbabts^  draughts  of  some  small  parts 
of  the  earth  only,  or  of  some  particular  place,  with- 
out regard  to  its  relative  situation,  as  London,  York, 
&c. 

CHARTA,  or  Carta,  primarily  signifies  a  sort  of 
'  paper  made  of  the  plant /xipyrfij  or  ^i'^/«#*  See  Paper 
«nd  Charter. 

Cbabta  Emporetica,  in  Pharmacy^  &c.  a  kind  of 
paper  made  very,soft  and  porous,  used  to  filter  withal. 
See  Filtration,  &c. 

Charta  ia  also  used  in  our  ancient  customs  for  a 
charter,  or  deed  in  writing.    See  CoA&TER* 
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Mngna  Cbabta^  the  great  charter  of  tfie  libertiea  ef  ifa^tm 
Britain,  and  the  basis  of  our  laws  and  privileges.  Chaiu. 

This  charter  may  be  said  to  derive  its  origin  from  ^ 
King  Edward  the  Confessor,  who  granted  several  pri* 
vileges  to  the  church  and  state  by  charter ;  these  liber- 
ties and  privileges  were  also  granted  and  confirmed  by 
King  Henry  I.  by  a  celebrated  great  charter  new  lest  ( 
but  which  was  confirmed  or  re-enacted  by  King  Henry 
Hi  and  King  John.  Henry  IIL  the  successor  of  this 
last  prince,  after  having  caused  xa  men  make  inqntrv 
into  the  liberties  of  England  in  the  reign  of  Henry  1. 
granted  a*new  charter ;  which  wa%  the  same  as  the  pre- 
sent magna  charta.  This  lie  -  several  times  confirmed^ 
and  as  often  broke  \  till,  in  the  37th  year  of  his  rergn, 
be  went  to  Westminster  Hall,  and  there,  in  presence  of 
the  nobility  and  bishops,  who  held  lighted  candles  in 
their  hands,  magna  churta  was  read,  the  king  aH  the 
time  holding  his  band  to  his  breast,  and  at  last  solemn- 
ly swearing  faithfully  and  inviolably  to  observe  all  the 
things  therein  contained,  &c.  Then  the  bishops  ex« 
tinguishing  the  candles,  and  throwing  them  on  the 
ground,  they  all  cried  out,  ^  Thus  let  faim  be  extin- 
guished, and  stink  in  hell,  who  violates  this  charter.** 
It  is  observed  that,  faotwithstanding  the  eolemnity  ef 
this  confirmation.  King  Henry,  the  very  next  year, 
again  invaded  the  rights  of  his  people,  till  the  barons 
entered  into  a  war  against  him  \  when,  after  various 
success,  he  confirmed  this  charter,  and  the  charter  of 
the  forest,  in  the  jid  year  of  his  reign« 

This  charter  confirmed  many  libertiea  of  the  cfanrch, 
and  redressed  many  grievances  Incident  to  feodal  te- 
nures, of  no  small  moment  at  the  time ;  though  now, 
nnless  considered  attentively  and  with  this  retrospect, 
they  seem  but  of  trifling  concern.  But,  besides  Siese 
feodal  provisions,  care  was  also  taken  therein  to  protect 
the  subject  against  other  oppressions,  then  frequently 
arising  from  unreasonable  amercement,  firom  illegal 
distresses  or  other  process  fbr  debts  or  services  doe  to 
the  crown,  and  from  the  tyrannical  abqae  of  the  pre- 
rogative of  purveyance  and  pre-emption.  It  fixed  the 
forfeiture  of  lands  for  felony  in  the  same  manner  as  it 
still  remains :  prohibited  for  the  future  the  grants  of 
exclusive  fislieries  \  and  the  erection  of  new  bridges  sp 
as  to  oppress  the  neighbourhood.  With  respect  to 
private  rights,  it  established  the  testamentary  power 
of  the  subject  over  part  of  his  personal  estate,  the  rest 
being  distributed  among  bis  wife  and  children  ^  it  laid 
down  the  law  of  dower,  as  it  hath  continued  ever  since) 
and  prohibited  the  appeals  of  women,  unless  after 
the  death  of  their  husbands.  In  matters  of  public  po- 
lice and  national  cdncern,  it  enjoined  an  traifermlty  of 
weights  and  measures  f  gave  new  encouragements  to 
commerce,  by  the  protection  of  merchant  straoffers  ; 
and  forbade  the  alienation  of  lands  in  mortmain.  With 
regard  to  the  administration  of  justice,  besides  prohi- 
biting all  denials  or  delays  of  it,  it  fixed  the  court  of 
common  pleas  at  Westminster,  that  the  suitors  might 
no  longer  be  harassed  with  following  the  king*s  per- 
son in  all  his  progresses  \  and  at  tbe  same  time  brought 
the  trial  of  issues  homo  to  the  very  doors  of  the  free- 
holders, by  directing  asaizes  to  be  taken  in  the  proper 
counties,  and  establishing  annual  circuits ;  it  also  cor- 
rected some  abuses  then  incident  to  the  trials  by  wager 
of  law  and  of  battle }    directed  the  legtilar  award- 
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ipg  of  jojMtts  for  Ufo  or  menber^  ftohiUted  the 
king's  interior  minitten  from  holding   pleos  of  the 
crown,  or  tiying  any  criminol  charge,  whereby  many 
Clutfter-  forfeitoree  might  otherwtie  have  onjastly  accrued  to 
^  party,     ||,g  exchequer;  and  rmilated  the  time  and  place  of 
'        holding  the  inferior  trioanals  of  justice,   the  county^ 


diaita 
I 


the  first  k  tor  the  entiie  frtight,  or  ladiagt  tad  thai  ckarter^ 
hotb  for  going  and  retnming;  whereas  the  latter  is     party 


court. 


only  for  a  part  of  the  freight,  or  at  most  only  for  the 
Toyage  one  way. 

Boyer  says,  the  word  is  derived  from  hence,  that 

per  medium  eharta  ineidebatur^  et  tie  fiebat  charia 

s  torn  and  coort-leeU    It  confirmed  and    partita :  because,  in  the  time  when  notaries  were  less 


Chtrybdis. 


established  the  liberties  of  the  city  of  London,  and  all 
other  cities,  boroughs,  towns,  and  ports  of  the  king- 
dom* Andt  lostly,  (which  alone  could  have  merited  the 
title  that  it  hears,  of  the  great  charter)^  it  protected 
eTtiT  individual  of  the  nation  in  the  free  enjoyment  of 
his  life,  his  liberty,  and  his  property,  unless  declared  to 
be  finrfeited  by  the  judgment  of  his  peers,  or  the  law  of 
the  land. 

This  excellent  charter,  so  equitable  and  beneficial 
to  the  subject,  is  the  most  ancient  written  law  in  the 
kinsdom.  By  the  ajth  Edward  L  it  is  ordained,  that 
it  ehall  be  taken  as  the  common  law ;  and  by  the  43d 
Edward  IIT.  all  statutes  made  against  it  are  declared 
to  be  void. 

CHARTER,  in  Law^  a  written  instrument,  or  evi- 
deace  of  things  acted  between  one  person  and  ano- 
therw  The  wmrd  charter  comes  from  the  Latin  chartOm 
anciently  used  for  a  public  and  authentic  act,  a  dona- 
tion contract,  or  the  like,  from  the  Greek  x^K'^ 
^  thick  paper**  or  ^  pasteboard,**  whereon  public  acts 
were  wont  to  be  written.  Britton  divides  charters 
iato  those  of  the  king,  and  those  of  private  persons. 
I.  Charters  of  the  king,  are  those  whereby  the  king 
passath  any  grant  to  any  person  or  body  politic,  as  a 
charter  ofeafemptim^  of  privileges  &c.  \  charier  ofpor^ 
4m%  whereby  a  man  is  forgiven  a  felony,  or  other  o&nce 
committed  against  the  king's  crown  and  dignity  \  char* 
i0r  ^  the  firee$^  wherein  the  laws  of  the  forest  are 
comprised,  such  aa  the  charter  of  Canntus,  &c. 
a<  Charters  of  private  persoos,  are  deeds  and  instru- 
meuts  for  the  convevance  of  lands,  &c.  And  the  pur- 
chaser of  lauds  shall  have  all  the  oharters,  deeds,  and 
evidences,  as  incident  to  the  same,  and  for  the  main- 
ieaanoe  of  his  title. 

CsABTSB'Govermtienii  in  America.    See  Colokt. 

C^tAMrMM-Landf  such  land  as  a  person  holds  by 
charter;  that  is,  by  evidence  inwnting^  otherwise 
^tiMJhmhold. 

CHARTERPABTY,  in  Gommmv,  denotes  the  in- 
strument of  freightage,  or  articles  of  agreement  for 
the  hire  of  a  vessel.    See  Freight,  &c. 

The  charterparty  is  to  be  in  writing  ^  and  to  be  sign- 
ed both  by  the  proprietor  of  master  of  the  ship, 
aiad  the  merchant  who  freights  it.  It  is  to  contain  the 
aame  and  burden  of  the  vessel ;  the  names  of  the 
master  and  the  freighter  y  the  price  or  rate  of  freight  $ 
and  the  time  <if  loading  and  unloading  j  and  the  other 
conditiops  agreed  on.  it  is  properly  a  deed^  or  poli* 
cy,  whereby  the  master  or  proprietor  of  the  vessel 
engages  to  furnish  immediately  a  tight  sound  vessel, 
well  equipped,  caulked,  and  stopped,  provided  with  an- 
ohors,  sails,  oerdagSi  and  all  other  furniture  to  make 
the  voyage  required,  as  equipage,  hands|  victualsi  and 
other  munitions  j  ia  consideration  of  a  certain  sum  to 
ho  paid  by  the  merohant  for  the  feeight.  Lastly,  The 
ihip  with  all  its  furniture,  and  the  cargo,  are  respec- 
tively subjected  to  the  oooditions  of  the  eharUrpartt/. 
The  charterparty  dtifers  from  tkUU  tf  ladings  b  that 
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common,  there  was  only  one  instrument  made  for 
both  psrties ;  this  they  cut  in  two,  and  gave  each 
his  p<i^tion  >  joining  them  together  at  their  return,  to 
know  if  each  had  done  his  part.  This  he  observes  to 
have  been  practised  in  his  time ;  agreeable  to  the  me- 
thod of  the  Ronuins,  who,  in  their  stipulations  Q*ed  to 
break  a  stafl^  each  party  retaining  a  moiety  thereof  as 
a  mark. 

CHARTOFHYLAX,  the  name  of  an  officer  of 
the  church  of  Constantinople,  who  attends  at  the  door . 
of  the  rails  when  the  sacrament  is  adpunistered,  and 
gives  notice  to  the  priests  to  come  to  the  holy  tahle* 
He  represents  the  patriarch  upon  the  bench,  tries  all 
ecclesiastical  causes,  keeps  all  the  marriage  registers. 


assists  at  the  consecration  of 


and  presents  the 


bishop  elect  at  the  solemnity,  and  likewise  all  other 
subordinate  clergy.  This  office  resembles  in  some  shape 
that  of  the  biUiothecaruit  at  Rome. 

CHARTRES,  a  large  city  of  France,  b  the  depart- 
meat  of  Euro  and  Loire,  containing  13,000  inhabitants. 
E*  Long.  I.  2o.  N.  Lat  48.  a6«    It  is  a  bishop^s  see. 

CHARTREUSE,  or  Chartkxuss-g&akd,  a  ce- 
lebrated monastery,  the  capital  of  all  the  convents  of 
the  Carthusian  monks,  situated  on  a  steep  rock  in  the 
middle  of  a  large  forest  of  fir  trees,  about  seven  mUes 
north-east  of  Grenoble,  in  the  province  of  Dauphiny 
in  France.    E.  Long.  5.  5.  N.  LaU  45.  ao.  See  Cak- 

THUSIANS. 

From  this  mother  convent,  all  the  others  of  the  same 
order  took  their  name ;  aamng  which  was  the  Char- 
treuse of  London,  corruptly  called  the  charierhoiue^ 
now  converted  into  an  hospital,  and  endowed  with  a  re- 
venue of  6ool.  per  annum* 

Here  were  maintained  80  decayed  gentlemen,  not 
under  50  years  of  ago  \  also  40  boys  are  educated  and 
fitted  either  for  the  university  or  trades.  These  sent 
to  the  university  have  an  exhibition  of  aoL  vyear  for 
eight  years:  and  have  an  immediate  title  to  nine 
church-livings  in  the  gift  of  the  governors  of  the  hos- 
pital, who  are  sixteen  in  number,  all  persons  of  the 
first  distinction,  and  take  their  turns  in  the  nomination 
of  pensioners  and  scholars. 

CHARTULARY,  Cmartularios,  a  title  given 
to  an  ancient  officer  in  the  Latin  churdi,  who  had  the 
care  of  charters  and  papers  relating  to  public  affairs. 
The  cbartulary  presided  in  ecclesiastical  judgments,  in 
lieu  of  the  pope.  In  the  Greek  church  the  chartulavr 
was  called  chtrtophtflaK  ;  but  his  office  was  there  much 
more  considerable ;  and  some  even  distinguished  the 
cbartulary  from  the  chartopbylax  in  the  Oreek  church. 

See  CHAaTOPHTLAX. 

CHARYBDIS,  in  Ancient  Geography^  a  whirlpool 
in  the  straits  of  Memina,  according  to  the  poets  %  near 
Sicily,  and  opposite  to  Scylla,  a  rock  00  the  coast  of 
Italy.  Thucydides  makes  it  to  be  only  a  strong  flex 
and  reflux  in  the  strait,  or  a  violent  reciprocation  of 
the  tide,  especially  if  the  wind  seU  south.  But  on 
diviqg  into  the  Charybdis,  there  are  found  vast  guMa 
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Cliarybdlf,  ^"^  whirlpools  below,  which  prodoce  all  the  commo* 
Chase,     tion  on  the  sorface  of  the  water. 

T    -         Cliarybdia  is  used  by  Horace  to  denote  a  rapacioas 
prostitute. 

CHASE,  or  Chace,  in  Law^  is  osed  for  a  driving 
oF  cattle  to  or  from  any  place  ^  as  to  a  distress,  or  sort* 
let,  &c. 

Chase,  or  Chace^  is  also  a  place  of  retreat  for  deer 
and  wild  beasts  ^  of  a  middle  kind  between  a  forest 
and  a  park,  being  usually  less  than  a  forest^  and  not 
possessed  of  so  many  privileges ;  bnt  wanting  v,  £• 
*  Ste  FO'  courts  of  attachment,  swainmote,  and  justice   seat** 
re$t.  Yet  it  is  «f  a  large  extent,  and  stocked  both  with  a 

greater  diversity  of  wild  beasts  or  game,  and  more 
keepers,  than  a  park.  Crompton  obsei^ves,  that  a  fo- 
rest cannot  be  in  the  hands  of  a  subject ;  hot  it  forth- 
with loses  its  name,  and  becomes  a  chase;  in  regard  all 
those  courts  lose  tbeir  nature  when  they  come  into  the 
hands  of  a  subject  \  and  that  none  but  a  king  can  make 
a  lord  chief  justice  in  eyre  of  the  forest*  See  Justice 
in  Eyre* 

The  following  history  of  the  English  chase  is  given 
Briiith  hy  Mr  Pennant.  **  At  first  the  beasts  of  chase  had 
Zoo/,  i.  42.  this  whole  island  for  their  range  ;  they  knew  no  other 
limits  than  the  ocean,  nor  confessed  any  particular 
master.  When  the  Saxons  had  established  themselves 
in  the  heptarchy,  they  were  reserved  by  each  sove- 
reign for  his  own  particular  diversion.  Hunting  and 
war,  in  those  uncivilized  ages,  were  the  only  employ 
of  the  great ;  their  active,  but  oncultivated  minds,  be- 
ing susceptible  of  no  pleasures  but  those  of  a  violent 
kind,  such  as  gave  exercise  to  their  bodies,  and  pre- 
vented  the  pain  of  thinking. 

**  But  as  the  Saxon  kings  only  appropriated  those 
lands  to  the  use  of  forests  which  were  unoccupied,  so 
no  individuals  received  any  injury  ;  but  when  the  Con- 
quest had  settled  the  Norman  line  on  the  throne,  this 
passion  for  the  chase  was  carried  to  an  excess,  which 
involved  every  civil  right  in  a  general  ruin  :  it  super- 
seded the  consideration  of  religion  even  in  a  supersti- 
tious age  :  the  vilUge  communities,  nay  even  the  most 
sacred  edifices,  were  turned  into  one  vast  waste,  to 
make  room  for  animals,  the  objects  of  a  lawless  ty- 
rant*s  pleasure.  The  New  forest  in  Hampshire  is  too 
trite  an  instance  to  be  dwelt  on  \  sanguinary  laws  were 
enacted  to  preserve  the  game^  and  in  the  reigns  of 
William  Rufos,  and  Henry  I.  it  was  less  criminal  to 
destroy  one  of  the  human  species  than  a  beast  of  chase. 
Thus  it  continued  while  the  Norman  line  filled  the 
throne  \  but  when  the  Saxon  line  was  restored  under 
'Henry  II.  the  rigour  of  the  forest  laws  was  immediate- 
ly softened. 

**  When  our  barons  began  to  -form  a  power,  they 
claimed  a  vast,  but  more  limited,  tract  for  a  diversion 
th^t  the  English  were  always  fon4  of.  They  were 
very  jealous  of  any  encroachments  on  their  respective 
bounds,  which  were  often  the  cause  of  deadly  feuds; 
such  a  one  gave  cause  to  the  fatal  battle  of  Chevy^hase; 
a  fact  which,  though  recorded  only  in  a  ballad,  may, 
from  what  we  know  of  the  manners  of  the  times,  be 
founded  on  troth  ;  not  that  it  was  attended  with  all 
the  circumstances  which  the  author  of  that  natural  but 
heroic  composition  has  given  it  :  for  on  that  day 
neither  a  Percy  nor  a  Uoughs  fell :  here  the  poet 
seems  to  have  claimed  his  privilege,  and  mixed  with 
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this  fray  tome  of  the  events  of  the  battle  of  Otter' 
bourne, 

**  When  property  became  happily  more  divided 
by  the  relaxation  of  the  feodal  tenures,  those  exten- 
sive hunting  grounds  became  more  limited  ;  and  as 
tillage  and  husbandry  increased,  the  beasts  of  chase 
were  obliged  to  give  way  to  others  more  useful  to  the 
community.  The  vast  tracts  of  land,  before  dedicat- 
ed to  hunting,  were  then  contracted  \  and,  in  propor- 
tion as  the  useful  arts  gained  ground,  either  lost  their 
original  destination,  or  gave  rise  to  the  invention  of 
parks.  Liberty  and  the  arts  seem  coeval  j  for  when 
once  the  latter  got  footing,  the  former  protected  the 
labours  of  the  industrious  from  being  ruined  by  the  li- 
centious sportsman,  or  being  devoured  by  the  objects 
of  his  diversion  :  for  this  reason,  the  subjects  of  a  de- 
spotic government  still  experience  the  inconveniences 
of  vast  wastes  and  forests,  the  terrors  of  the  neigh- 
bouring husbandmen  \  whilp  in  our  well  regulated 
monarchy  very  few  chases  remain.  The  English  stiK 
indulge  themselves  in  the  pleasures  of  hunting;  bnt 
confine  the  deer  kind  to  parks,  of  which  England 
boasts  of  more  than  any  other  kingdom  in  Europe. 
The  laws  allow  every  man  his  pleasure;  but  confine 
them  in  such  bounds  as  to  prevent  them  from  being  in- 
jurious to  the  meanest  of  the  community.  Before  the 
Reformation,  the  prelates  seem  to  have  guarded  suffi- 
ciently against  this  want  of  amusement ;  the  see  of 
Norwich,  in  particular,  being  possessed,  about  that 
time,  of  thirteen  parks.*' 

Chase,  in  the  sea  language,  is  to  pursue  a  ship  ; 
which  is  also  called  giving  chace. 

Stem-CHASBf  IS  when  the  chasi^  follows  the  chased 
astern  directly  upon  the  same  point  of  the  compass. 

To  lie  with  a  ship* s  fore-foot  in  a  Chase^  is  to  sail 
and  meet  with  her  by  the  nearest  distance ;  and  so  to 
cross  her  in  her  way,  or  to  come  across  her  fore-foot. 

A  ship  is  said  to  have  a  good  ehase^  when  she  is  so 
built  forward  on,  or  a- stern,  that  she  can  carry  many 
guns  to  shoot  forwards  or  backwards ;  according  to 
which  she  is  said  to  have  a  good  forward  or  good  stem 
chase, 

Cbase  GunSf  are  such  whose  ports  are  either  in  the 
head '  (and  then  they  are  used  in  chasing  of  others)  ; 
or  in  the  stern,  which  are  only  useful  when  they  are 
pursued  or  chased  by  any  other  ship. 

Chase  of  a  Gun,  is  the  whole  bore  or  length  of  a 
piece  taken  withinside* 

Wild-goose  ChasEj  a  term  need  to  express  a  sort  of 
racing  on  horseback  used  formerly,  which  resembled 
the  flying  of  wild  geese ;  those  birds  generally  going 
in  a  train  one  after  another,  not  in  confused  flocks  as 
other  birds  do.  In  this  sort  of  race  the  two  horses, 
after  running  twelve  score  yards,  had  liberty,  whicK 
horse  soever  could  take  the  leading,  to  ride  what 
ground  the  jockey  pleased,  the  hindmost  horse  being 
bound  to  follow  him  within  a  certain  distance  agreed 
on  by  the  articles,  or  else  to  be  whipped  in  by  the 
tryers  and  judges  who  rode  by ;  and  whichever  horse 
coold  distance  the  other  won  the  race.  This  sort  of 
racing  was  not  long  in  common  use  ;  for  it  was  fonod 
inhuman,  and  destructive  to  good  horses,  when  two 
such  were  matched  together.  For  in  this  ease  neither 
was  able  to  distance  the  other  till  they  were  both 
ready  to  sink  under  tbeir  riders ;  and  often  two  very 
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Cktkm     good  honefl  were  both  spoiled,  and  the  wagers  forced 
I        to  be  drawn  at  last.      The  mischief  of  this  sort  of 
Ghartity.  racing  soon  brought  iu  the  method  now  in  use,  of  run* 
'        ning  only  for  a  certain  quantity  of  ground,  and  deter- 
mining the  plate  or  wager  by  the  coming  in  first  at  the 
post. 

CuAsiyaof  Gold,  Silver,  &c.    See  Enchasing. 
CHASTE  TREE.     See  Vitex,  Botany  Index. 
CHASTITY.    Purity  of  the  body,  or  freedom  from 
obscenity.^The  Roman  law  justifies  homicide  in  de- 
fence of  the  chastity  either  of  one^s  self  or  relations  j 
and  so  also,  according  to  Selden,  stood  the  law  in  the 
Jewish  republic.     Our  law  likewise  justifies  a  woman 
for  killing  a  man  who  attempts  to  ravish  her.     So  the 
husband  or  father  may  justify  killing  a  man  who  at- 
tempts a  rape  upon  his  wife  or  daughter  ',  but  not  if  he 
takes  them  in  adultery  by  consent  ^  for  the  one  is  for- 
^  cible  and  felonious,  but  not  the  other. 

Chastity  is  a  virtue  universally  celebrated.  There  is 
indeed  no  charm  in  the  female  sex  that  can  supply  its 
place.  Without  it  beauty  is  unlovely,  and  rank  is 
contemptible }  good  breeding  degenerates  into  wan- 
tonness, and  wit  into  impudence.  Out  of  the  nume- 
rous instances  of  eminent  chastity  recorded  by  authors, 
the  two  following  are  selected  on  account  of  the  lesson 
afforded  hy  the  different  modes  of  conduct  which  they 
exhibit. 

Lucretia  was  a  lady  of  great  beauty  and  noble  ex-> 
traction;  she. married  Collatinns,  a  relation  of  Tar- 
guinius  Superbus  king  of  Rome.     During  the  siege 
of  Ardea,  which  lasted  much  longer  than  was  expected, 
the  young  princes  passed  their  time  in  entertainments 
«  Iitv.  1. 1,  and  diversions.     One  di^  as  they  were  at  supper*,  at 
^56—50.  Scj^t^g  Tarquin's,  the  king's  eldest  son,  with  Colla- 
iv.  pjidi.    ^^Du^f  liucretia^s  husband,  the  conversation  turned  on 
—177.        the  merit  of  their  v^ives  ;  every  one  gave  his  own  the 
Flor,  L  ill.  preference.     *^  What  signify  so  many  words  ?''   says 
9*  Collatinns ;  '*  you  may  in  a  few  hours,  if  you  please, 

be  convinced  by  your  own  eyes  how  much  my  Lu- 
cretia excels  the  rest.  We  are  young  ;  Jet  us  mount  our 
horses,  and  go  and  surprise  them.  Nothing  can  better 
decide  our  dispute  than  the  state  we  shall  find  them  .' 
in  at  a  time  when  most  certainly  they  will  not  expect 
us.'*  They  were  a  little  warmed  with  wine  :  "  Come 
on,  let  us  go,*'  they  all  cried  together.  They  quickly 
galloped  to  Rome,  which  was  about  twenty  miles  from 
Ardea,  where  they  find  the  princesses,  wives  of  the 
young  Tarquins,  surrounded  with  company,  and  every 
cifcumstance  of  the  highest  mirth  and  pleasure.  From 
thence  they  rode  to  CoUatia,  where  they  saw  Lucre- 
tia in  a  very  different  situation.  With  her  maids  about 
her,  she  was  at  work  in  the  inner  part  of  her  house, 
talking  of  the  dangers  to  which  her  husband  was  ex- 
posed. The  victory  was  adjudged  to  her  unanimously. 
She  received  her  guests  with  all  possible  politeness  and 
civility.  ,  Locretia*s  virtue,  which  should  have  com- 
^  manded  respect,  was  the  very  thing  which  kindled  in 

the  breast  of  Sextus  Tarquin  a  strong  and  detestable 
passion.  Within  a  few  days  he  returned  to  Collatia  $ 
and,  upon  the  plausible  excuse  he  made  for  his  visit,  he 
was  received  with  all  the  politeness  due  to  a  near  rela- 
tion, and  the  eldest  son  of  a  king.  Watching  the  fittest 
opportunity,  he  declared  the  passion  she  had  excited  at 
iiis  ilast  visit,  and  employed  the  most  tender  entreaties, 
and  aU  the  artifioes  possible  to   touch   a^  woman*4 
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heart  3  but  all  to  no  purpose.  He  then  endeavoured  chastity, 
to  extort  her  compliance  by  the  most  terrible  threat- 
entngs.  It  was  in  vain.  Slie  still  persisted  in  her  re- 
solution 'y  nor  could  she  be  'moved  even  hy  the  fear  of 
death.  But  when  the  monster  told  her  that  he  would 
first  dispatch  her,  and  then  having  murdered  a  slave, 
would  lay  him  by  her  side,  after  which  he  would  spread 
a  report,  that  having  caught  them  in  the  act  of  adul- 
tery, he  had  punished  them  as  they  deserved  ^  this 
seemed  to  shake  her  resolution.  She  hesitated,  not 
knowing  which  of  these  dreadful  alternatives  to  take, 
whether,  by  consenting  to  dishonour  the  bed  ef  her 
husband,  whom  she  tenderly  loved  ;  or,  by  refusing,  to 
die  under  the  odious  character  of  having  prostituted 
her  person  to  tlie  lust  of  a  slave.  He  saw  the  struggle 
of  her  soul  \  and  seizing  the  unlucky  moment,  obtain- 
ed an  inglorious  conquest.  Thus,  Lucretia^s  virtue, 
which  bad  been  proof  against  the  fear  of  death,  could 
not  hold  out  against  the  fear  of  infamy.  The  young 
prince  having  gratified  his  passion,  returned  home  as  in 
triumph.  On  the  morrow,  Lucretia,  overwhelmed  with 
grief  and  despair,  sent  early  in  the  morning  to  desire  her 
father  and  her  husband  to  come  to  her,  and  bring  with 
them  each  a  trusty  friend,  assuring  them  there  was  no 
time  to  lose.  They  came  with  all  speed,  the  one  ac- 
companied with  Valerius  (so  famous  after  under  the 
name  of  Publicola),  and  the  other  with  Brutus.  The 
moment  she  saw  them  come,  she  could  not  command 
her  tears  j  and  when  her  husband  asked  her  if  all  was 
well  ?  '*  By  no  means,^*  said  she,  **  it  cannot  be  well 
with  a  woman  after  she  has  lost  her  honour.  Yes,  Col- 
latinns, thy  bed  has  been  defiled  by  a  stranger :  but 
my  body  only  is  polluted  ;  my  mind  is  innocent,  as 
my  death  shall  witness.  Promise  me  only  not  to  suffer 
the  adulterer  to  go  unpunished :  it  is  Sextus  Tarqui- 
nius,  who  last  night,  a  treacherous  guest,  or  rather  cruel 
foe,  offered  me  violence,  and  reaped  a  joy  fatal  to  me ; 
but,  if  you  are  men,  it  wilt  be  still  more  fatal  to  hiro.^* 
All  pi'omised  to  revenge  her  \  and  at  the  same  time, 
tried  to  comfort  her  with  representing,  **  That  the 
mind  only  sins,  not  the  body  ^  and  where  the  consent 
is  wanting,  there  can  be  no  guilt.*^  **  What  Sextus 
deserves,^'  replies  Lucretia,  "  I  leave  yon  to  judge  j 
hut  for  me,  though  I  declare  myself  innocent  of  the 
crime,  I  exempt  not  myself  froni  punishment.  No 
immodest  woman  shall  plead  Lucietia^s  example  to 
outlive  her  dishonour.^^  Thus  saying,  ehe  plunged 
into  her  breast  a  dagger  she  had  concealed  under  her 
robe,  and  expired  at«  their  feet.  Lucretia^a  tragical 
death  has  been  praised  and  extolled  by  Pagan  writers, 
as  the  highest  and  most  noble  act  of  heroism.  The 
Gospel  thinks  not  so  :  it  is  murder,  even  according  to 
Lucretia^s  own  principles,  since  she  punished  with  death 
an  innocent  person,  at  least  acknowledged  as  such  by 
herself.  She  was  ignorant  that  oar  life  is  not  in  our 
own  power,  but  in  his  disposal  from* whom  we  receive 
it.  St  Austin,  who  carefully  examines,  in  his  book  De 
Civitate  Dei,  what  we  are  to  think  of  Lucretia^s  death, 
considers  it  not  as  a  courageons  action  flowing  from 
a  true  love  of  chastity,  but  as  an  infirmity  of  a  woman 
too  sensible,  of  worldly  fame  and  glory;  and  who,  from 
a  dread  of  appearing  in  the  eyes  of  men  an  accomplice 
of  the  violence  she  abhorred,  and  of  a  crime  to  which 
•he  was  entirely  a  stranger,  commits  a  real  criaie  upon 
herself  voluntarily  and  designedly.    But  what  cannot 
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GhastUf  be  flidAewiltly  udminri  in  tbit  Bomiii  lady,  U  ber  tp- 

I        faontnceof  adottery,  vrliieh  she  teem*  to  bold  §6  detett* 

OwuaB-  ^^^  ^  ^^^  ^  Yi^j^  ^^  tboiigbtii  of  it.    In  tbis  fenoe, 

°°'**    she  is  k  noble  example  tar  all  her  sex. 

Ckiomara^  tbe  wife  of  Orttagon^  a  Gaulish  prince^ 
waus  eqaaliy  admirable  for  ber  beanty  and  chastity. 

Daring  the  war  between  the  Romans  and  the  Ganlt , 
A.  R.  s^39  tbe  latter  were  totally  defeated  on  Mount 
CNympus.  Cfaiomara,  among  manynther  ladies,  was 
taken  prisoner^  and  coroniitted  to  the  care  of  a  cento* 
rion*  no  less  passionate  for  money  than  women.  He 
at  first  endeavoured  to  gain  ber  consent  to. his  infa- 
mous desires  $  bat  not  being  able  to  prevail  upon  her, 
and  subvert  her  constancy,  he  thomght  he  might  em- 
ploy force  with  a  woman  whom  misfortune  had  re- 
duced to  slavery.  Afterwards,  to  make  ber  amends 
fbr  that  treatment,  be  offered  to  restore  her  liberty ;  but 
not  without  ransom.  He  agreed  with  her  for  a  certain 
avm,  and  to  conceal  this  design  from  tbe  other  Ro- 
mans, he  permitted  her  to  send  any  of  the  prisoners  she 
should  choose  to  her  relations,  and  assigned  a  place 
near  the  river  where  the  lady  should  be  exchanged  for 
goM.  By  accident  Aere  was  one  of  her  own  slaves 
among  the  prisoners.  Upon  him  she  fixed  ^  and  the 
centurion  soon  after  carried  him  beyond  tbe  advanced 
posts,  under  cover  of  a  dark  night.  Tbe  next  evening 
two  of  the  relations  of  the  princess  came  to  the  place 
appointed,  whither  tbe  centurion  also  carried  bis  cap- 
tive. When  they  had  delivered  him  the  Attto  talent 
they  had  brso^ht,  wbicb  was  the  sum  they  had  agreed 
on,  the  lady,  m  her  own  language,  ordered  those  who 
caihe  to  receive  her  to  draw  their  swords  and  kill  the 
tenturion,  who  was  then  amusing  himself  with  weigh- 
ing the  gold.  Then,  charmed  with  havinff  revenged 
the  inJQrjr  done  her  chastity,  she  took,  tb^  head  of  the 
oflELcer,  whieh  she  had  cut  off  with  her  own  hands,  and 
hiding  it  under  her  robe,  went  to  her  husband  Ortiagon, 
who  had  returned  home  after  the  defeat  of  his  troops. 
As.  soon  as  she  came  into  his  presence,  she  threw  the 
centarion*s  head  at  his  feet.  He  was  strangely  sur- 
prised at  such  a  sight  \  and  asked  ber  whose  head  it 
was,  and  what  had  induced  her  to  do  an  act  so  un- 
eommon  to  ber  sex  ^  With  ber  face  covered  with  a 
sudden  blush^  and  at  the  same  time  expressing  her  fierce 
indignation,  she  declared  the  outrage  which  bad  been 
done  ber,  and  the  revenge  she  had  taken  for  it.  During 
Uie  rest  of  her  U(e,  she  stedfastly  retained  tbe  same 
attachment  &r  the  purity  of  manners  which  constitutes 
the  principal  glory  of  the  sck,  and  nobly  sustained  the 
honour  of  so  glorious,  bold,  and  heroic  an  action.— 
Tbis  lady  WftS  much  more  prudent  than  Locretia,  in 
leveoging  bet  injured  honour  by  tbe  death  of  her  ra- 
visher  rather  than  by  her  own.  Plutarch  relates  this 
fbct,  in  his  treatise  upon  the  virtue  and  great  actions 
of  women  j  and  it  i$  from  him  we  have  tbe  name  of 
tbis,  which  is  well  wortbjL  of  being  transmitted  to  pos- 
terity. 

The  above  virtue  in  mea  is  termed  ceniiHenct.  See 
Continence. 

CHAXE AQ-Briant^  a  town  of  France  in  the  de- 
partment  of  Lower  Inure,,  with  an  old  castle.  W.  Long. 
t.,>20.  N.  LaL  47.  49. 

Chatbau-CMUm^  a  town  of  France  in  tbe  depart- 
ment of  If ievre,  with  a  considerable  mannfactoty  of 
cloth.    £.*  Long.  3*  48.  N.  Lat^  47..  %, 
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CsATMMthDtmpkm^  a  very  strong  castle  of  Pledomnt  chateavi 
in  Italy,  and  in  the  marquisate  of  Saloces,  belonging  to  Baoplua 
the  king  of  Sardinia,    it  was  taken  by  the  combnied  ^1 
army  of  France  and  Spain  in  1744,  and  was  restored  .^^""'•. 
by  the  treaty  of  Aix-la>Chapelle. 

CodTBAU-'dU'Loire^  a  town  of  France  in  the  depart- 
ment of  Indre  and  Loire,  famous  for  sustaining  a  siege 
of  seven  years  against  the  count  of  Mans.  It  is  seated 
on  the  river  Loire,  in  E.  Long.  o.  25.  N.  LaL  47.  ao. 

CniTKAV'Dun^  an  ancient  town  of  France,  in  the  ae- 
partment  of  £ore  and  Loire,  with  a  castle  and  rich  mo- 
nastery)  seated  on  an  eminence  near  the  river  Loire^ 
in  £.  jLong.  x.  26.  N.  Lat.  48.  4. 

CsATEMU'Neiif^  the  name  of  several  towns  of  France, 
VIZ.  one  in  Percbe;  another  in  Angnmois,  on  the 
river  Charente,  near  Angoulesme  \  a  third  in  Berry, 
seated  on  the  river  Cher;  and  several  other  small 
places. 

CsATEAU'Portienf  a  town  of  France  in  the  depart- 
ment of  Ardennes,  with  a  cftstle  built  on  a  rock,  near 
the  river  Aisne.  Population  1030.  E.  Long.  4.  23* 
N.  Lat  49.  35. 

CsATSAU'JRenaudf  a  town  of  France,  in  the  Gatenots, 
where  clothes  are  made  for  the  army,  and  where  there 
is  a  trade  in  saSron.  E.  Long.  4.  25.  N.  Lat.  48.  o» 
This  is  also  the  name  of  a  town  of  Tonraine,  in  France, 
with  the  title  of  marquisate.  £.  Long.  2.  41.  N.  Lat» 
47.  22. 

CHATSAtr-^SouM^  a  town  of  France,  in  the  department 
of  Indre.  It  has  a  cloth  manufacture,  and  is  seated  ill 
a  very  large  pleasant  plain  on  the  river  Indre,  in  £* 
Long.  I.  47.  N.  Lat.  46.  49. 

CHATEAU'Thieryf  a  town  of  Franoe,  in  the  depatt* 
mentof  Aisne,  with  a  handsome  castle  on  an  eninenfee^ 
seated  on  the  river  Maine.  It  contains  4080  inhabt 
tants.    £.  Long.  3.  23.  N.  Lat.  49. 12. 

CHATKAU-Vthtftf  a  town  of  France,  in  tbe  depart* 
ment  of  Upper  Mame,  with  a  castle  $  seated  on  the  ri» 
ver  Anion.    £.  Long,  2.  59.  N»  Lat  48.  o. 

CHATEL,  or  Chats,  a  town  of  lioraine,  is  tbe 
Vosges,  seated  on  the  river  Moselle,  eight  mUes  from 
Mireconrt 

CoATEL-Ailonf  a  maritime  town  of  Franioe,  in  the  de-^ 

Krtment  of  Lower  Charente,  fite  miles  from  Itochelle^ 
*merly  very  considerable,  but  now  greatly  decayed; 

CBATEL'Chahn^  a  town  of  France,  in  the  depart- 
ment of  Jura,  remarkable  for  its  abbey  of  Benedictine 
nuns.    E.  Long^  5.  25.  N.  Lat..  46.  co. 

CHATELET,  a  town  of  the  Netheriands,  in  Na- 
mur,  seated  on  the  Sambre,  in  the  bishopric  of  Liege* 
£.  Long.  4.  28.  N.  Lat.  50.  25.. 

Chatslet,  the  name  of  certain  coorts  of  justice- 
established  in  several  cities  in  France  The  grand 
chatelet  at  Paris  is  the  place  where  the  presidlaL  qr 
ordinary  court  of  justice  of  the  provost  of  Paris  is  kept^ 
consisting  of  a  presidial,  a  ctnl  chamber,  a  criminal 
chamber,  and  chamber  of  poliey.  The  little  ehatekt 
is.  an  old  fort,  now  serving  as  a  prison. 

CHATELLERAULT,  a  town  of  France,  in  the 
department  of  Vienne,  with  the  title  of  a  duchy ;  seated 
in  a  fertile  and  pleasant  country,  on  the  river  Vienne,. 
over  which. there  is  a  handsome  atone  bridge.  £•  Long., 
o.  40.  N.  Lat.  46.  34* 

CHATHAM,  a  town  of  Kent,  adjoining  to  Bo- 
diester,  and  seati^  on  the  river  Medimy.    It  is  the 

prioidpal 


C    H    A 


[    413    ] 


G    H    A 


Chtiknm  pmotpal  station  of  the  rojul  aavy  (  and  the  yards  and 
I  inagaiines  are  famished  with  all  kindsi  of  naval  stores, 
CfcattBrton.  gg  ^1  us  materials  for  buiidtng  and  rigging  the  largest 
'  ntiBB  of  wan  The  entrance  into  the  river  Med  way 
is  defended  by  Sbeemess  and  <^her  ibrts ;  notwitb* 
gtandiog  which,  the  Dutch  fleet  burnt  several  ships  of 
war  here  in  the  reign  of  Charles  II.  after  the  peace  of 
Bred«  had  been  agreed  upon.  In  the  year  17571  by 
direction  of  the  duke  of  Cnnberland,  several  addition- 
al fortifications  were  begun  at  Chatham  ^  so  that  now 
the  ships  are  ki  no  danger  of  an  insult  either  by  land 
or  water.  It  has  a  church,  a  chapel  of  ease,  and  a 
new  chapel  for  the  docks,  built  in  181 1.  The  dock- 
yard, including  the  ordnance  wharis,  is  a  mile  in  length. 
Handsome  barracks,  capable  of  acoommodating  1200 
Hien,  were  bnilt  in  1804.  ^^  ^^^  contained  12,652 
inhabitMits  in  181 1.  The  principal  employment  of  the 
labouring  hands  is  ship-building.  This  town  gave  title 
of  earl  to  that  great  statesman  William  Pitt,  in  the 
reigns  of  George  II«  and  III.  £•  Long.  o.  40.  K.  Lat. 
51.20. 

CHATIGAN,  a  town  of  Asia,  in  the  kingdom  of 
Bengal,  on  the  most  easterly  branch  of  the  river  Gan- 
ges. It  is  but  a  poor  place,  though  it  was  the  fitst 
the  Portuguese  settled  at  in  these  parts,  and  w4io  still 
keep  a  sort  of  possession.  It  has  hot  a  few  cotton  ma- 
milkctiires }  but  affords  the  best  timber  for  building  of 
any  place  about  it.  The  inhabitants  are  so  suspicious 
of  each  other,  that  they  always  go  armed  with  a 
sword,  pistol,  and  blonderbuss,  not  excepting  the  priests. 
It  is  subject  to  the  British  government.  £.  Long.  91. 
10.  N.  Lat.  23.  o. 

CHATILLON  sur  Seihz,  a  town  of  France,  in 
the  department  of  Cote  D*or,  divided  into  two  by  the 
liver  Seine.  ^  This  town  was  the  scene  of  the  fraitless 
aegooiations  between  the  allies  and  Bonaparte  in  1814. 
£•  Long.  4.  33.  N.  Lat.  47.  45. 

CHATR£,  a  town  of  France,  in  tlie  depmrtment  of 
Indre,  seated  on  the  river  Indte,  37  miles  from  Bonrges* 
It  carries  00  a  considerable  trade  in  cattle.  £.  Long. 
I.  $5^  N.  Lat.  46.  35. 

CHATT£L8,  a  Norman  term,  under  which  were 
anciently  comprehended  all  moteabte  goods  ^  those  im- 
moveable being  XttrntA  fief  sat  fee. 

Chattels,  in  the  m<^em  sense  of  die  word,  are 
all  sorts  of  goods,  moveable  or  immoveable,  except  such 
M  are  in  the  nature  of  freehold. 

CHATT£R£R.  See  AifPEus,  OftKittioLOOT 
ifNf«ir. 

CHATt£RTON,  Thomas,  a  late  onfortunate 
,  p6et,  whose  fate  and  performances  have  excited  in  no 
amall  degree  the  public  attention,  as  well  as  gtveii  rise 
to  nmch  literary  controversy.  He  we*  bom  at  Bristol, 
Nov.  20.  1752;  and  educated  at  a  charity  school  on 
St  Aogtistine^s  Back,  where  nothing  more  was  taoght 
than  reading,  writing,  and  accounts.  At  14  years  of 
afle,  be  was  articled  clerk  to  an  attorney  at  Bristol, 
wtth  whom  he  continued  about  three  years  ^  yet,  though 
his  education  was  thus  confined,  he  discovered  an  eikrly 
turn  towardt  poetry  and  English  antiquities,  and  par- 
ticttiarly  towards  heraldry.  How  soon  he  began  to  be 
an  author  is  not  known.  In  the  Town  and  Coontry 
Magazine  for  March  1769,  are  twa  letters,  probebly 
fron  him^  aa  they  at«  daited  Stem  Bristol,  and  subscrib- 


ed with  bis  nsual  signvlfure,  D.  B«  that  is,  DtfinffeAuM  chaiterton. 
Bruudleniis,  The  formeir  contains  short  extracts  Irom  '*  h  '■' 
two  MSS.  **  written  300  yeat*8  ago  by  one  Rbwiey.  a 
monk,"  concerning  dretis  in  the  afo  of  Henry  If.  ^  tbe 
latter,  **  Ethelgar,  a  Saxon  poem,"  in  bombast  prose. 
In  the  same  magaxino  for  May  1769  are  three  commo- 
nications  from  Bristol,  with  the  same  signature  D.  B. 
one  of  them  entitfed,  **  Observatione  upon  Saxon  He- 
nidry,  with  drawings  of  Saxon  Achievements  )*'  and 
in  the  sobsequent  months  of  1769  and  1770,  there  nie 
several  other  pieces  in  the  same  magazine,  which  are 
undoubtedly  bf  his  composition. 

In  April  1770,  he  left  Bristol,  disgusted  with  his 
profession,  and  irreconcileable  to  the  line  of  life  in 
which  he  was  placed )  and  coming  to  London  in  h(^s 
of  advancing  his  fortune  by  his  pen,  he  sunk  at  once 
from  the  snMimity  of  his  views  to  an  absolute  depen- 
dence en  tbe  patronage  of  booksellers.  Things,  how- 
ever, seem  soon  to  have  brightened  up  a  little  with  him; 
for,  May  14.  he  writes  to  bis  mother,  in  high  spirits, 
upon  the  chanse  of  his  situation,  with  the  following 
sarcastic  reflectiens  upon  his  former  patrons  at  Bristol. 
"  As  to  Mr  -rf— «,  Mb  «-'— ,  Mr  i-  ■  ,  fcc.  &c.  they 
r^te  literary  lumber  so  low,  that  1  believe  an  author, 
in  their  estimation^  must  be  poor  indeed:  but  here 
matters  are  otherwise.  Had  Bowley  been  a  Londoner 
instead  of  a  Bristowyan,  I  could  have  lived  by  copying 
Ms  works,'*  tn  a  letter  to  his  sister.  May  30.  he  informs 
ber  that  he  is  to  be  employed  iti  writing  a  Toluminous 
History  of  Londo»,  to  appear  in  numbers  the  begin- 
ning or  next  winter.  Meanwhile,  he  had  written  some- 
thing in  praise  of  Beckford,  tben  lord  mayor,  which 
had  procured  him  the  honour  of  being  presented  to  bis 
lordship  $  and,  in  the  letter  just  mentioned,  he  gives 
thb  fbllowing  acconnt  of  his  reception,  with  certain 
obsertations  upon  pelttlcal  writing :  **  The  lord  mayor 
ireceived  me  as  politely  as  a  citizen  could ;  hot  the  devil 
of  the  matter  is,  there  is  no  money  to  be  got  on  this 
•ide  of  the  question.— ^However,  he  is  a  poor  author 
who  cannot  write  on  both  sides.— Essays  on  the  patrio- 
tic side  will  fetch  no  more  than  what  the  copy  is  soM 
for.  As  the  patriots  themselves  are  aearefaing  for 
places,  they  have  no  gratuity  to  spare*— *On  the  other 
band,  unpopular  essays  will  not  even  be  accepted,  and 
yon  must  pay  to  have  them  printed  \  but  then  you  sel- 
dom lose  by  it,  as  courtiers  are  so  sensible  of  their  de- 
ficiency in  merit,  that  they  generously  reward  all  who 
know  bow  to  daub  them  with  the  appearance  of  it.^ 

He  continued  to  write  incessantly  in  various  period- 
ical publications.  July  it»  he  tells  his  sister  that 
he  had  pieces  last  month  in  several  magazines  ;  in  Tbe 
'  Gospel  Magazine,  The  Town  and  Country,  The  Court 
and  City,  The  London,  The  Political  Begister,  &c. 
But  all  these  exertions  of  his  genius  brought  in  so  little 
profit,  that  he  was  soon  redoced  to  the  extremest  indi* 
glance  \  so  that  at  last.  Oppressed  with  poverty  and 
disease,  in  a  fit  of  despair,  he  put  an  end  to  bis  exist- 
ence, August  1770,  with  a  dose  of  poison.  This  nn- 
fortunate  person,  though  certainly  a  most  extraordinary 
genius,  seems  yet  to  have  been  a  most  ungracious  com- 
position. He  was  violent  and  impetuous  to  a  strange 
degree.  From  the  first  of  the  above  cited  letter!  lie 
eeems  to  have  bad  a  portion  of  ill^  humour  and  spleen 
more  than  enough  ftr  a  litd  of  17  s  n^d  the  editor  of 
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CkattertoD.  his  MiflcelUniet  zecords,  ^  that  he  pMBossed  all  the  vi* 
ces  aod  irregvlarities  of  youth,  and  that  bia  profligacy 
TO8  at  least  as  coospteuous  as  bis  abilities.** 

In  1777  were  published  in  one  volume  8vo,  *^  Poems, 
supposed  to  ha^e  been  vritten  at  Bristol,  by  Thomas 
Boivley  and  others,  in  the  15th  century  :  the  greatest 
part  now  first  published  from  the  most  authentic  copies, 
with  an  engraved  specimen  of  one  of  the  MSS.  To 
which  are  added,  a  Preface,  an  Introductory  Account 
of  the  several  pieces,  and  a  Glossary.**  And  in  1778 
were  published,  in  one  volume  8vo,  "  Miscellanies  in 
Prose  and  Verse,  by  Thomas  Chatterton,  the  supposed 
author  of  the  Poems  published  under  the  names  of 
Bowley,'*  &c. 

Of  Rowl^y*s  poeins  we  have  the  following  account 
in  the  preface,  given  in  the  words  of  Mr  George  jCat- 
cot  of  Bristol,  to  whom,  it  is  said,  the' public  is  in- 
debted for  them  :  **  The  first  discovery  of  certain  MS& 
having  been  deposited  in  Redclift  church  above  three 
centuries  ago,  was  made  in  the  year  1 768,  at"  the  time 
of  opening  the  new  bridge  at  Bristol  j  and  was  owing 
to  a  publication  in  Parley's  Weekly  Journal,  Oct.  i. 
containing  an  account  of  the  ceremonies  observed  at 
the  opening  of  the  old  bridge,  taken,  as  it  was  said, 
from  a  very  ancient  MS.  This  excited  the  curiosity 
of  some  persons  to  inquire  after  the  original.  The 
printer,  Mr  Farley,  could  give  no  account  of  it,  or  of 
the  person  who  brought  the  copy  ^  but  after  much  in- 
quiry, it  was  discovered  that  this  person  was  a  youth 
between  15  and  16  years  of  age,  whose  name  was 
Thomas  Chatterton,  and  whose  family  had  been  sex- 
tons of  Redclift  church  for  near  150  years.  His  fa« 
ther,  who  was  now  dead,  had  also  been  master  of  the 
free  school  in  Pile>street.  The  young  man  was  at  first 
very  unwilling  to  discover  from  whence  he  had  the  ori- 
ginal :  but,  after  many  promises  made  to  him,  was  at 
last  prevailed  on  to  acknowledge  that  he  had  received 
this,  together  with  many  other  MSS.  from  his  father, 
who  had  found  them  in  a  large  chest  in  an  upper  room 
over  the  chapel  on  the  north  side  of  Redclift  church.** 
It  is  added,  that  soon  after  this  Mr  Catcot  commenced 
an  acquaintance  with  Chatterton,- and  partly  as  pre« 
sents,  partly  as  purchases,  procured  from  him  copies 
of  many  of  his  MSS.  in  prose  and  verse  ^  as  other  co- 
pies were  disposed  of  in  like  manner  to  others.  It  is 
concluded,  however,  that  whatever  may  have  been 
Chatterton*s  part  in  this  very  extraordinary  transaction, 
whether  he  was  the  author,  or  only  (as  he  constantly 
asserted)  thex:opier  of  all  these  productions,  he  appears 
to  have  kept  the  secret  entirely  to  himself,  and  not  to 
Have  put  it  in  any  oiie*s  power  to  bear  certain  testi- 
mony either  of  his  fraud  or  of  his  veracity. 

This  aiTaic,  however,  has  since  become  the  founda- 
tion of  a  mighty  controversy  among  the  critics,  which 
hath  yet  scarcely  subsided.  The  poems  in  question, 
published  in  1777,  were  republished  in  1778,  with  an 
**  Appendix,  containing  some  observations  upon  their 
janguage  *,  tending  to  prove  that  they  were  written, 
not  by  an  ancient  author,  but  entirely  by  Chatter- 
too.**  Mr  Warton,  in  the  third  volume  of  bis  History 
of  English  Poetry,  hath  espoused  the  same  side  of  the 
•question.  Mr  Walpole  also  obliged  the  world  with  a 
Letter  on  Chatterton,  from  his  press  at  Strawberry-hill. 
-On  the  other  hand  have  Appeared,  ''  Observations** 


tained,**  by  Jacob  Bryant,  Esq.;  1781,  a  vol6.  8vo  ;chattert«i^ 
and  another  edition  of  the  *'  Poems,  with  a  Comment,  Chancer, 
in  which  their  antiquity  is  considered  and  defended,  by 
Jeremiah  Milles,  D.  D.  Dean  of  Exeter,  1782,**  410, 
In  auswer  to  these  two  works,  we  have  had  three 
pamphlets:  i.  "Cursory'  Observations  on  the  Poems^ 
and  Remarks  on  the  Commentaries  of  Mr  Bryant  and 
Dr  Milles ).  with  a  salutary  proposal  addressed  to  the 
friends  of  these  gentlemen.**  2.  "  An  Archaeological 
Epistle  to  Dean  Milles,  editor  of  a  superb  edition  of 
Rowley *s  Poems,**  &c.  3.  *'  An  Inquiry  into  the  au- 
thenticity of  the  Poems  attributed  to  Thomas  Rowley, 
in  which  the  Arguments  of  the  Dean  of  Exeter  and  Mr 
Bryant  are  examined,  by  Thomas  Warton  ;**  and  other 
pieces  in  the  public  prints  and  magazines  :  All  prepa- 
ratory to  the  complete  settlement  of  the  business  in 
"  A  Vindication  of  the  Appendix  to  the  Poems  called 
Rowley's,  in  reply  to  the  Answers  of  the  Dean  of  Exe- 
ter,' Jacob  Bryant,  Esq.  and  a  third  Anonymous  Wri- 
ter ;  with  some  further  Observations  upon  these  Poems^ 
and  an  Examination  of  the  Evidence  which  has  been 
pmduced  in  support  of  their  Authenticity.  By  Tho- 
mas Tyrwhitt,  1782,*'  8vo. 

CHAUCER,  Sir  G£OFREY,an  eminent  English  poet 
in  the  14th  century,  born  at  London  in  1328.  After 
he  left  the  university,  he  travelled  into  Holland,  France, 
and  other  countries.  Upon  his  return  be  entered  him- 
self in  the  Inner  Temple,  where  he  studied  the  muni- 
cipal laws  of  England.  His  first  station  at  coart  was 
page  to  Edward  III.  and  he  had  a  pension  granted 
him  by  that  prince  till  he  could  otherwise  provide  for 
him.  Soon  after  we  find  him  gentleman  of  the  king*s 
privy  chamber  j  next  year,  shield-bearer ^  to  the  king. 
Esteemed  and  honoured,  he  spent  his  younger  days  in 
a  constant  attendance  at  court,  or  for  the  most  part  liv- 
ing near  it,  in  a  square  stone  bouse  near  the  park-gate 
at  Woodstock,  still  called  Chauc€r*8  House. 

Soon  after,  having  got  the  duke  of  Lancaster  for 
his  patron,  Chaucer  began  every  day  to  rise  in  great- 
ness. In  1373,  he  was  sent  with  ether  persons  to  the 
republic  of  Genoa  to  hire  ships  for  the  king*s  navy 
(our  want  of  shipping  in  those  times  being  usually  sup- 
plied by  such  means)  \  and  the  king  was  so  well  satis- 
fied with  his  negotiation,  that,  on  his  return,  he  ob- 
tained a  grant  of  a  pitcher  of  wine  daily  in  the  port 
of  London,  to  be  delivered  by  the  butler  of  England ; 
and  soon  after  was  made  comptroller  of  the  customs 
for  wool,  wool  fells,  and  hides  j  an  office  which  he 
discharged  with  great  diligence  and  integrity.  At  this 
period,  Chaucer*s  income  was  about  loool.  a-year; 
a  sum  which  in  those  days  might  well  enable  him  to 
live,  as  he  says  lie  did,  with  dignity  in  office,  and  hos- 
pitality among  his  friends.  It  was  in  this  mendian 
blaze  of  prosperity,  in  perfect  health  of  body  and  peace 
of  mind,  that  he  wrote  his  most  humorous  poems. 
His  satires  against  the  priests  were  probably  written  to 
oblige  his  patron  the  duke  of  Lancaster,  who  favoured 
the  cause  of  WickliflP,  and  endeavoured  to  expose  the 
clergy  to  the  indignation  of  the  people.  In  the  last 
year  of  Edward  III.  our  poet  was  employed  in  a-  com- 
mission to  treat  with  the  French  >  and  in  the  begin- 
ning of  King  Richard*8  reign,  he  was  in  somedegree  of 
favour  at  court. 

The  duke  of  Lancaster  at  last  finding  his  views 


japon  these  poems, ''in  which  their  authenticity  is  ascer-    checked,  began  to  abandon  Wickliff*s  party  j  upon 

which 
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Chancer^  ^hich  Chnacer  likewise,  hew  moch  soever  he  had 
espoused  that  diviners  opinions,  thoaght  it  prudent  to 
conceal  tbem  more  than  be  had  done.  With  the  duke's 
interest  that  of  Chancer  entirely  sunk  \  and  the  former 
passing  over  sea,  bis  friends  felt  all  the  malice  of  the 
opposite  party*  These  misfortunes  occasioned  bis 
writing  that  excellent  treatise,  The  TestatMnt  of  Love^ 
in  imitation  of  Boethius  on  the  Consolation  of  Philoso- 
phy. Being  mach  reduced,  he  retired  to  Woodstock, 
to  comfort  himself  with  study,  which  produced  his  ad- 
mirable treatise  of  the  jlstrolabe. 

The  duke  of  Lancaster  at  last  surmounting  his  trou- 
bles, married  Lady  Catharine  Swynford,  sister  to  Chau- 
cer's wife ;  so  that  Thomas  Chaucer,  our  poet's  son, 
became  allied  to  most  of  the  nobility,  and  to  several  of 
the  kings  of  England.  Now  the  sun  began  to  shine 
upon  Chaucer  with  an  evening  ray :  for  by  the  influ- 
ence of  the  duke's  marriage,  he  again  grew  to  a  con- 
aiderable  share  of  wealth.  But  being  now  70,  he  re- 
tired to  Dunnington  castle  near  Newbury.  He  had 
not  enjoyed  this  retirement  long  before  Henry  IV.  son 
of  the  duke  of  Lancaster,  assumed  the  crown,  and  in 
the  first  year  of  his  reigu  gave  our  poet  marks  of  his 
favour.  But  however  pleasing  the  change  of  affairs 
night  be  to  htm  at  first,  he  afterwards  found  no  small 
inconveniences  from  it.  The  measures  and  grants  of 
the  late  king  were  annulled :  and  Chaucer,  in  order 
to  procure  fresh  grants  of  his  pensions,  left  his  retire- 
ment, and  applied  to  court :  where,  though  he  gained  a 
confirmation  of  some  grants,  yet  the  fatigue  of  attend- 
ance, and  his  great  age,  prevented  bim  from  enjoying 
them.  He  fell  sick  at  London :  and  euded  his  days  in 
the  7  2d  year  of  his  age,  leaving  the  world  as  though  he 
despised  it,  as  appears  from  his  song  of  Fiiefrom  the 
Prescm  The  year  before  bis  death  he  had  the  happi- 
ness, if  at  his  time  of  life  it  might  so  be  called,  to  see 
the  son  of  his  brother-in-law  (Henry  IV.)  seated  on 
the  throne.  He  was  interred  in  Westminster  Abbey  \ 
and  in  x  556,  Mr  Nicholas  Bingham,  a  gentleman  of 
Oxford,  at  bis  own  charge,  erected  a  handsome  monu- 
ment for  him  there.  Cazton  first  printed  the  Canter- 
bury Tales  ^  but  his  works  were  first  collected  and 
published  in  one  volume  folio,  by  William  Thynne, 
London,  1542.  They  were  afterwards  reprinted  in 
1561,  1598,  1602.     Oxford,  X721. 

Chaucer  was  not  only  the  first,  but  one  of  the  best 
poeta  which  these  kingdoms  ever  produced.  He  was 
equally  great  in  every  species  of  poetry  which  he  at- 
tempted \  and  his  poems  in  general  possess  every  kind 
of  excellence,  even  to  modem  readers,  except  me- 
lody and  accuracy  of  measure  j  defects  which  are  to  be 
attributed  to  the  imperfect  state  of  our  language,  and 
the  infiincy  of  the  art  in  this  kingdom  at  the  time  when 
be  wrote.     *^  As  he  is  the  father  of  English  poetry 


son  observes  in  the  preface  to  his  Dictionary,  and  (ho  Cbaoccr 
might  have  added)  who  wrote  like  a  gentleman.     He        I 
had  also  the  merit  of  improving  our  language  consider- .  ^'^^^*' 
ably,  by  the  introduction  and  naturalization  of. words 
from  the  Provencal,  at  that  time  the  most  polished  dia- 
lect in  Europe. 

CHALCIS,  in  Ancient  Geography ^  the  country  of 
the  Chouci,  a  people  of  Germany :  divided  into  tbe 
MinortSj  now  East  Friesland^  and  tbe  county  of  Olden^ 
hurgh;  and  into  the  Majores^  now  the  duchy  of  Bremen 
and  a  part  of  Lunenhurghn 

CHAUD  Medley,  in  Law^  is  of  much  the  same  im- 
port with  Chance  Mediey.  The  former  in  its  etymo- 
logy signifies  an  affray  in  the  heat  of  blood  or  passion: 
the  latter,  a  casual  affray.  The  latter  is  in  common 
speech  too  often  erroneously  applied  to  any  manner  of 
homicide  by  misadventure  j  whereas  it  appears  by 
tbe  Stat.  24  Hen.  VIIL  c.  5.  and  ancient  books 
(Standf.  P.  C.  16.),  that  it  is  properly  applied  to  such 
killing  as  happens  in  self-defence  upon  sudden  en- 
counter. 

CHAUL,  a  town  of  the  East  Indies,  on  the  coast  of 
Malabar,  in  the  province  of  Baglana,  and  kingdom  of 
Visapour.  Its  river  affords  a  good  harbour  for  small 
vessels..  The  town  is  fortified,  and  so  is  the  island  on 
the  south  side  of  the  harbour.  It  had  formerly  a  good 
trade,  but  is  now  miserably  poor*  It  wiis  taken  by  tbe 
Portuguese  in  1507,  to  whom  it  still  belongs.  It  is  15 
miles  south  of  Bombay,  and  five  miles  from  the  sea. 
£.  Long.  72.  45.  N.  Lat.  18.  30. 

CHAULIEU,  William  Amfretede,  Abb^ 
d' A  male,  one  of  the  most  polite  and  ingenious  of  the 
French  poets,  was  born  in  1639,  ^^^  ^'^^  ^^  ^^  ^fS^ 
of  84.  The  most  complete  edition  of  his  poems  is  that 
printed  in  two  vols.  8vo,  in  1733. 

CHAUMONT,  a  town  of  France,  in  the  depart- 
ment of  Upper  Mame,  of  which  it  is  the  capital.  It  is 
sealed  on  a  mountain  near  the  river  Mame.  E.  Long. 
5.  I  J.  N.  Lat.  48.  6. 

CHAUNE,  a  town  of  France,  in  the  department 
of  Somme,  with  the  title  of  a  duchy.  E.  Long.  2.  $^ 
N.  Lat.  49.  45. 

CHAUNTRY.    See  Chantrt. 

CHAUNY,  a  town  of  France,  in  the  department  of 
Aisne,  seated  on  the  river  Oise,  in  Chantry.  E«.  Longi 
3.  17.  N.  Lat.  49.  37. 

CHAUVIN,  Stephen,  a  celebrated  minister  of  tbe 
reformed  religion,  born  at  Nismes,  left  France  at  the 
revocation  of  the  edict  of  Nantz,  and  retired  to  Rot- 
terdam, where  he  began  a  new  Journal  des  Spavans; 
and  afterwards  removing  to  Berlin,  continued  it  there 
three  years.  At  this  last  place,  be  was  made  profes- 
sor of  philosophy,  and  discharged  that  office  with  much 
honour  and  reputation.     His  principal  work  is  a  philo> 


(says  Mr  Dryden),  so  I  bold  bim  in  the  same  degree  of    sophical  dictionary,  in  Latin,  which  he  published  at 


veneration  as  the  Grecians  did  Homer,  or  the  Romans 
Virgil.  He  is  a  perpetual  fountain  of  good  sense, 
learned  in  all  sciences,  and  therefore  speaks  properly  on 
all  subjects.  As  he  knew  what  to  say,  so  he  knows 
also  when  to  leave  off*^  a  continence  which  is  practised 
by  few  writers,  and  scarcely  by  any  of  the  ancients,  ex- 
cept Virgil  and  Horace.'*  This  character  Chancer  cer- 
tainly deserved.  He  had  read  a  great  deal  \  and  was  a 
man  of  the  world,  and  of  sound  judgment.  He  was 
the  first  English  poet  who  wrote  poetically^  as  Dr  Jobn« 


Rotterdam  in  1692 ;  and  gave  a  new  edition  of  it,  much 
augmented,  at  Lewardeo,  in- 1 703,  in  folio.  He  died 
in  1725,  aged  85. 

Chavez,  a  strong  town  of  Tra-los-Montes  in  Por- 
tugal, seated  at  the  foot  of  a  mountain  on  the  river 
Tamega*  It  has  two  suburbs,  and  as  many  forts ;  one 
of  which  looks  like  a  oitadeU  Between  the  town  and 
suburb  of  Magdalena,  is  an  old  Roman  stone  bridge 
about  92  geometrical  paces  long.  W.  Long*  7.  i.' 
N.'Lat.  4i.4(t 

CHAZELLE3,. 
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ChMOM.  CHAZELLES,  Jkav  Matthxw,  a  celebrated 
CksaiBM.  Ffesdi  melkeoMtician  and  engineer,  was  bora  at  Lyons 
ia  1657.  M.  du  Hamely  witb  wbom  be  got  acqaainl- 
•d,  Ending  bis  geaios  incline  towards  astronomy,  pre- 
se^ted  bim  to  ML  Cassini,  wbo  employed  bim  in  bis  ob- 
servatory. In  1684,  the  doke  of  Mortemar  made  use 
of  Cbazelles  to  teacb  bim  mathematics  ;  and,  tbe  year 
after,  procored  bim  tbe  preferment  of  bydrograpby 
professor  for  tbe  galleys  of  Marseilles,  where  be  set 
up  a  school  for  young  pilots  designing  to  serve  aboard 
tbe  galleys.  In  1686,  tbe  gidleys  made  four  little 
campaigns,  or  rather  four  courses,  purely  for  exercise. 
Cbaiielles  went  on  board  every  time  witb  them,  kept 
hia  school  upon  tbe  sea,  and  showed  the  practice  of 
wbat  be  taught*  In  tbe  years  1687  and  1688,  he  made 
two  other  sea  campaigns,  in  which  he  drew  a  great 
many  plans  of  ports,  roads,  towns,  and  forts,  which 
were  lodged  with  the  ministers  of  state.  At  the  be- 
ginning of  tbe  war  which  ended  with  tbe  peace  of 
Kyswick,  some  marine  officers,  and  Cbazelles  among 
tbe  rest,  fancied  the  galleys  might  be  so  contrived  as 
U  Kve  upon  the  ocean  ;  that  they  might  serve  to  tow 
the  meo  of  war  when  the  wind  failed  or  proved  con- 
trary, and  also  help  to  secure  tbe  coast  of  France  upon 
the  ocean.  Chaxelles  was  sent  to  the  west  coasts  in 
July  1689,  to  examine  tbe  practicability  of  this  scheme  j 
and  in  1690,  fifteen  gallevs  new  built  set  sail  from 
Rocbefort,  and  cruised  as  tar  as  Torbay,  in  England, 
and  proved  serviceable  at  tbe  descent  upon  Tinmoutb. 
Afier  this,  he  digested  into  order  tbe  observations  be 
bad  made  on  the  coasts  of  tbe  ocean }  and  drew  distinct 
maps,  witb  a  portulan  to  them,  viz.  a  large  description 
of  every  haven,  of  the  depth,  tbe  tides,  the  dangers 
-  and  advantages  discovered,  &c  These  maps  were  in- 
serted in  the  Neptune  Franfoue^  published  in  1692,  in 
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dog  of  their  frise  prophet  Sergius,  which  they  called  Chaaiaaa- 
artmbari%e9» 

CHEADLE,  a  town  of  England  in  tbe  county  of 
Stafford,  situated  on  the  side  of  a  hill.  It  is  surround- 
ed by  coal  pits  \  and  in  the  neighbourhood  are 
on  extensive  manuCsctories  in  brass,  copper,  and  tin. 
A  weekly  market  is  held  here,  and  there  are  four  an- 
nual fairs.  Population  3191  in  j8ii.  Distant  ij 
miles  N.  £.  of  Stafford,  and  146  N.  N.  W*  of  London. 
W.  Long.  2.  N.  Lat.  53. 

Cheadlb  Bulkeley^  a  township  of  England  in  tbe 
county  of  Chester,  situated  on  tbe  river  BolUa.  Popu- 
lation 2509. 

Cheadlb  Jdoseky^  a  township  of  Eaglaad  in  tbe 
county  of  Chester,  situated  on  the  river  Bollia,  adjoin* 
ing  Cheadle  Bulkeley.  Population  1205^  Diitant 
three  miles  8.  W.  from  Stockport. 

CHEATSf  are  deceitful  practicea,  ia  defraudiiur,  or 
endeavourinff .  to  defraud,  another  persoa  of  bis  right, 
by  means  oisome  artful  device,  contrary  to  tbe  pUa 
rules  of  common  honesty :  as  by  playing  witb  fabe 
dice,  or  hj  causing  an  illiterate  person  to  execute  a 
deed  to  bis  prejudice,  by  reading  it  over  to  bim  ia 
words  different  from  those  in  which  it  vras  written, 
&C.— -If  any  person  deceitfully  set  into  bis  hands  or 
possession  any  money  or  other  things  of  aojr  other  pei^ 
son's,  by  colour  of  any  falm  token,  &c  bemg  convicts 
ed,  he  shall  have  such  punishment  by  imprisoameat, 
setting  upon  tbe  pillory,  or  by  any  corporeal  pain  ex* 
cept  pains  of  death,  as  shall  be  adjudged  by  tbe  per^ 
sons  before  wbom  he  shall  be  convicted.— As  there  are 
frauds  which  may  be  relieved  civilly,  and  not  punish- 
ed criminally;  so  there  are  other  frauds  whieh  in  a 
special  case  may  not  be  helped  civilly,  and  yet  shall  be 
~  criminally.    Thus,  if  a  minor  goes  about  tbe 


which  year  Cbazelles  was  engineer  at  the  descent  at   4own,  and,  pretending  to  be  of  age,  defrauds  many 


Oneille.  In  1693,  Monsieur  de  Pontcbartnin,  then 
aeeretary  of  state  for  tbe  marine,  and  afterwards  chan- 
cellor of  France,  resolved  to  get  the  Neptune  Fran^ 
fmee  carried  on  to  a  second  volume,  which  was  also  to 
take  iu  tbe  Mediterranean.  Cbazelles  desired  that  be 
,might  have. a  year's  voyage  on  this  sea,  for  making 
astronomical  observations ;  and  the  request  being  grant- 
ed, be  passed  through  Greece,  Egypt,  and  other  parts 
of  Turkey,  witb  his  quadnmt  and  telescope  in  bis 
band.  When  he  was  in  Egypt,  he  measured  the  py- 
ramids :  and  finding  tbe  sides  of  the  largest  precisely 
fiusiog  tbe  four  cardinal  points,  naturallv  concluded 
this  position  to  have  been  intended,  and  also  that  the 
poles  of  tbe  earth  and  meridians  had  not  since  deviated. 
Cbazelles  likewise  made  a  report  of  bis  voyage  in  tbe 
Levant,  and  gave  tbe  academy  all  the  satisfaction  they 
wanted  conceraing  the  position  of  Alexandria :  upon 
which  he  was  made  a  member  of  tbe  academy  in  1^5. 
He  died  in  1710. 

CHAZINZARIANS,  a  sect  of  heretics  who  rose 
Armenia  in  the  seventh  century.      Tbe  word  is 


in 


formed  of  the  Armenian  cAassfM,  **  cross.'*    They  ara 
also  called  etaurolatree^  which  in  Greek  signifies  the 


persons  by  takiuff  credit  for  a  considerable  quantity  of 
goods,  and  then  insuting  on  his  nonage,  tbe  persons  in- 
jured cannot  recover  tbe  value  of  their  goods,  but  they 
may  inflict  and  panifth  bim  for  a  common  cheat.  Pto>- 
sons  convicted  of  obtaining  money  or  goods  by  false 
pretences,  or  of  sending  threatening  letters  in  order  to 
extort  money  or  goods,  may  be  punished  witb  fine  er 
imprisonment,  or  by  pillory,  whipping,  or  traasporta- 
tion. 

CHEBRECHIN,  atown  of  Poland,  ia  the  province 
of  Red  Russia  and  palatinate  of  Belskow.  It  is  seated 
OB  the  declivity  of  a  bill  \  and  the  river  Wierpi  waters 
its  walls,  and  afterwards  falls  into  the  river  Bog.  The 
Jews  then  are  very  rich.  E.  Long.  23*  Ji*  N.  Lat. 
50.  35. 

CHECATA,  in  Turkish  aBairs,  tbe  second  officer 
of  tbe  janizaries,  who  conuaands  them  under  the  aga, 
and  is  otherwise  called  prtktogero. 

There  is  also  a  checaya  of  the  treasury,  stables,  kit- 
chen, &C.  the  word  signifying  as  much  as  lieuteaaat,  or 
the  second  in  any  office. 

CHECK,  or  Cbsck^RoU^  a  roll  or  book,  wherein 
are  cont^ned  tbe  names  of  such  persons  as  are  attend- 


aame  as  Chaviinftarians  in  Armenian,  viz.  adorer*  of    ants  and  in  the  pay  of  the  king,  or  other  great  perso- 
the  cross  i  they  being  charged  witb  paying  adoration     aages,  as  their  household  servants. 


to  the  cross  alone.  In  other  respects  they  were  Nesto- 
rians ;  and  admitted  two  persons  in  Jesus  Christ :  Ni« 
cepborus  ascribes  other  singularitiee  to  them  }  particu- 
larly their  holding  an  anniud  feast  in  memory  of  tbe 

3 


Clerk  of  the  Chbck  m  the  kmg^s  houeehoU^  has  tbe 
check  and  controlment  of  the  yeomen  of  the  guard, 
and  all  the  ushen  belonging  to  the  royal  family,  al- 
lowing tbek  absence  or  diefects  in  atteadaace,  or  dimi- 
nishing 
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Cheek  nnhtng  tbeir  wages  ibr  the  stme,  &e.  He  Alse,  by 
I  hiroteif  or  deputy,  takes  the  view  of  those  who  are  to 
^^^^^^  watch  in  the  coort,  and  has  the  setting  of  the  watch, 
&c. 

Cterk  ^tke  Check  in  the  r&yai  dock  yards,  an  oflEi- 
cer  who  keeps  m  muster  or  register  of  all  the  men  em- 
ployed aboard  his  majesty's  ships  and  Tessels,  and  also 
of  all  the  artificers  and  others  in  the  service  of  the  na- 
vy at  the  port  where  he  is  settled. 

CHEOCy  in  falconryi  a  term  used  of  a  hawk,  when 
she  forsakes  her  proper  game,  to  fly  at  pies,  crows, 
rooks,  or  the  like,  that  cross  her  in  her  flight. 

CHECKY,  in  Heraldry^  is  when  the  shield,  or  a 
bordore,  &c.  is  chequered,  or  divided  into  chequers 
or  squares,  in  the  manner  of  a  chessboard. 

This  is  one  of  the  most  noble  and  n\ost  ancient  fi- 
gures used  in  armoury;  and  a  certain  author  saith, 
that  it  ought  to  be  given  to  none  but  great  warriors, 
in  token  of  their  bravery }  for  the  chessboard  repre- 
sents a  field  of  battle ;  and  the  pawns  placed  on  both 
sides  represent  the  soldiers  of  the  two  armies,  which 
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the  eheek.  ^  The  knees  which  fasten  the  beak  head  to    ChttU, 
the  ship  are  called  cheeks;  and  the  sides  of  any  block.    Cheese. 
or* the  sides  of  a  ship's  carriage  of  a  gun,  are  abo^    -v— i 
called  cheeks. 

CHEE8E,  a  sort  of  food  prepared  of  cor<Hed  milk 
poised  fipom  the  serum  or  whey,  and  afterwards  dried 
for  use. 

Cheese  differs  in  quality  according  as  it  is  made  from 
new  or  skimmed  milk,  from  the  curd  which  separates 
spontaneously  upon  standing,  or  that  which  is  more 
speedily  produced  by  the  addition  of  runnet.  Cream 
also  aflfords  a  kind  6t  cheese,  but  quite  fiit  and  butyra- 
ceous,  and  which  does  not  keep  long.  Analyzed  che- 
mically, cheese  appears  to  partake  much  more  of  an 
animal  nature  than  butter.  It  is  insoluble  in  every  li- 
quid except  spirit  of  nitrej  and  caustic  alkaline  ley. 
Shaved  thin,  and  properly  treated  with  hot  water,  ^^^ 
forms  a  very  strong  cement  if  mixed  with  quicklime  ♦.  ^^^ 
When  prepared  with  hot  water,  it  is  recommended 
in  the  owedish  Memoirs  to  be  used  by  anglers  as  a 
bait }  it  may  be  made  into  any  form,  is  not  softened 


move,  attack,  advance,  or  retire,  according  to  thefWill"   by  the  cold  water,  and  the  fishes  are  fond  of  it.*- As 


of  the  gamesters,  who  are  the  generals 

This  figure  is  always  composed  of  metal  and  colour. 
But  some  authors  would  have  it  reckoned  among  the 
several  sorts  of  furs.    . 

CHEEK,  in  AmUamy,  that  part  of  the  face  situat- 
ed below  the  eyes  on  each  side. 

Cheeks,  a  general  name  among  mechanics,  for  al- 
most all  those  pieces  of  their  machines  and  instruments, 
that  are  double  and  perfectly  alike.  Thus,  the  cheeks 
of  m  printing  press  are  its  two  principal  pieces:  they 
are  placed  perpendicular,  and  parallel  to  each  other  ^ 
serving  to  sustain  the  three  sommen,  viz.  the  head, 
shelves,  and  winter,  which  bear  the  spindle  and  other 
parts  of  the  machine.    See  PnnrTnra  Press. 

The  cheeks  of  a  turner* s  iathe^  are  two  long  pieces 
of  wood,  between  which  are  placed  the  puppets,  which 
are  either  pointed  or  otherwise,  serving  to  support  the 
work  and  the  ma||^ls  of  the  workman.  These  two 
pieces  are  placed^iarallel  to  the  horizon,  separated 
from  one  another  by  the  thickness  of*  the  tail  of  the 
poppets,  and  joined  with  tenons  to  two  other  pieces 
of  wood  placed  perpendicularly,  called  ihtiegscfthc 
lathe. 

Cheeks  of  the  glaadef^s  vice,  are  two  pieces  of  iron 
joined  parallel  at  top  and  bottom ;  in  which  are  the 
axles,  or  spindles,  little  wheel,  cushions,  &c.  whereof 
the  machine  is  composed. 

The  cheeks  tifa  mortar,  or  the  brackets,  in  Artillery, 
are  made  of  strong  planks  of  wood,  boond  with  thick 
plates  of  iron,  and  are  fiieed  to  the  bed  by  four  bolts  \ 
they  rise  on  each  side  of  the  mortar,  and  serve  to 


a  food,  physicians  condemn  the  too  free  use  of  cheese^ 
When  new,  it  is  extremely  diflicult  of  digestion :  when 
old,  it  becomes  acrid  and  hot  j  and,  from  Dr  Perci- 
vaPs  experiments,  is  evidently  of  a  septic  nature.  It 
is  a  common  opinion  that  old  cheese  digests  every 
^iDg,  yet  is  left  undigested  itself)  but  this  is  without 
any  solid  foundation.  Cheese  made  from  the  milk  of 
sheep  digests  sooner  than  that  from  the  milk  of  cows, 
but  is  less  nourishing  \  that  from  the  milk  of  goats 
digests  sooner  than  either,  but  is  also  the  least  nou- 
rishing. In  general,  it  is  a  kind  of  food  fit  only  for 
the  laborious,  or  those  whose  organs  of  digestion  are 
strong. 

Every  country  has  places  noted  (or  this  commodity : 
thus  Cheshire  and  Gloucester  cheese  are  famous  in  Eng- 
land \  and  the  Parmesan  cheese  is  in  no  less  repute 
abroad,  especially  in  France.  This  sort  of  cheese  is 
entirely  made  of  sweet  cow-milk :  but  at  Rochefort  in 
Languedoc,  they  make  it  of  ewes  milk  \  and  in  other 
plates  it  is  usual  to  add  goat  or  ewes  milk  in  a  certain 
proportion  to  that  of  the  cow.  There  is  likewise  & 
kind  of  medicated  cheese  made  by  intimately  mixing 
the  expressed  juice  of  certain  herbs,  as  sage,  baum, 
mint,  &c.  with  the  curd,  before  it  is  fashioned  into  % 
cheese^— The  Laplanders  make  a  sort  of  cheese  of  the 
milk  of  their  rein  deer  \  which  is  not  only  of  great  ser- 
vice to  them  as  food,  but  on  many  other  occasions.  It 
is  ft  very  common  thing  in  these  climates  to  have  m 
limb  numbed  and  frozen  with  the  cold :  their  remedy 
for  this  is  tlie  heatinsr  an  iron  red  hot,  and  thrusting  it 
through  the  middle  of  one  of  these  cheeses  \  they  catch 


keep  her  at  whst  elevation  is  given  her,  by  the  help  of    what  drops  out,  and  with  this  anoint  the  limb,  which 


strong  bolts  of  iron  which  go  through  both  cheeks 
both  under  and  behind  the  mortar,  betwixt  which  are 
driven  quoins  of  wood ;  these  bolts  are  called  the  bracks 
et  iolts^  and  the  bolts  which  are  put  one  in  each  end 
ef  the -bed,  are  the  traverse  bolts,  because  with  hand- 
spikes the  mortar  is  by  these  traversed  to  the  right  or 
lefL 

Creeks,  in  Ship^Uding,  are  two  pieces  of  tim- 
ber, fitted  on  'each  side  of  the  mast  at  the  top,  serv* 
10^  to  etrengtiien  the  masts  there.  The  uppermost 
bail  or  piece  of  ttoaber  in  the  bMk  of  m  ship  is  caUed 
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soon  recovers.  They  are  subject  also  to  coogbs  and 
diseases  of  the  lungs,  and  these  they  cure  by  the  same 
sort  of  medicine :  they  boil  a  large  quantity  of  the 
cheese  in  the  fresh  deer^s  milk,  and  drink  the  decoc- 
tion in  large  draughts  warm  several  times  a-day.  They 
make  a  less  strong  decoction  of  the  same  kind  also, 
which  they  use  as  their  common  drink,  for  three  or 
four  days  together,  at  several  times  of  llie  year.  For 
an  account  of  the  diflferent  processes  for  aMking  cheesoi 
see  Cheese,  Agriculture  Index. 
CoMMss-Sennet*    See  Galium  and  Bukket. 

3  G  CHEGOi; 
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Chcffoe  CHEGOE,  or  Nigua,  the  Indinn  DRme  of  an  in- 
B  Bcct  common  in  Mexico,  and  also  found  in  other  hot 
>  ^•"^^^'  countries,  wli€re  it  is  called  p/qve,  is  an  exceeding  small 
'  aninul,  not  vei7  nnlike  a  flea,  and  is  bred  in  the  dust. 
It  fixes  up«n  the  feet,  and  breaking  insensibly  the  ca- 
tiche,  it  nestles  betwixt  that  and  the  true  skin,  which 
also,  unless  it  is  imnsediatelj  taken  out,  it  breakn,  and 
pierces  at  last  to  the  flesh,  multiplying  with  a  rapidity 
almost  incredible.  It  is  seldom  discovered  until  it 
pierces  the  true  skin,  when  it  causes  an  intolerable 
itching.  These  insect«,  with  their  astonishing  multi- 
plication, would  soon  depopulate  those  countries,  were 
it  less  easy  to  avoid  then\  or  were  the  inhabitants  less 
dexterous  in  getting  them  out  before  they  begin  to 
spread.  On  the  other  hand,  nature,  in  order  to  lessen 
the  evil,  has  not  only  denied  them  wings,  but  even 
that  conformation  of  the  legs  and  those  strong  muscles 
which  are  given  to  the  flea  for  leaping.  The  poor, 
however,  who  are  in  some  measure  doomed  to  live  in 
the  dust,  and  to  an  habitual  neglect -of  their  persons 
s'ufler  these  insects  sometimes  to  multiply  to  far  as  t« 
make  large  boles  in  their  flesh,  and  even  to  octtsion 
dani^erous  wounds. 
CHEIRANTHUS,  Stock-gilliflowkr,  or  JT^tiU 

flower.     See  BoTANT  Index. 

CHEKAO,  in  Natural  Hisiory^  the  imme  ©f  an 
earth  found  in  many  parts  of  the  East  Indies  «nd 
sometimes  used  by  the  Chinese  in  their  porcelain  ma- 
nufactures. It  is  a  hard  and  stony  earth;  and  th« 
manner  of  using  it  is  this  :  they  Rrst  calcine  it  in  an 
open  furnace,  and  then  beat  it  to  a  fine  powder.  This 
powder  they  mix  with  large  quantities  of  water  :  then 
stirring  the  whole  together,  they  let  the  coarseiT  part 
subside  \  and  pouring  off*  tlie  rest,  yet  thick  as  cream, 
they  leave  it  to  settle,  and  use  the  matter  which  is 
ibund  at  the  bottom  in  form  of  a  soft  paste,  and  will 
retain  that  humidity  a  long  time.  This  supplies  the 
place  of  the  earth  called  hoache^  in  the  making  of  that 
elegant  sort  of  china-ware  which  is  all  wliite,  and  has 
flowers  which  seem  formed  by  a  mere  vapour  within  its 
surface.  The  manner  of  their  using  it  is  this :  tliey 
first  make  the  Tessel  of  the  common  matter  of  tlie  mm^ 
nufacture  J  when  this  is  almost  dry,  they  paint  npon  it 
the  flowers,  or  whatever  other  figures  they  please,  with 
a  pencil  dipt  in  this  preparation  of  tlie  mekao  \  wlien 
this  is  thoroughly  dry,  they  cover  the  whole  vessel 
with  the  varnish  in  the  common  way,  and  bake  it  as 
usual.  The  consequence  is,  that  the  whole  is  wlute  : 
l>lit  the  body  of  the  vessel,  the  figures,  and  the  varnish> 
being  three  diflFerent  substances,  each  has  its  own  par* 
ticniar  white  *>  and  the  flowers  being  painted  in  the 
finest  white  of  all,  are  distinctly  seen  through  the  var* 
Dish  upon  the  vessel,  and  seem  as  if  traced  by  a  vapour 
onlv.  The  hoache  does  this  as  well  as  the  chekao  \ 
and  has  besides  this  the  quality  of  serving  for  making 
the  porcelain  ware  either  alone,  or  in  the  place  of  kao- 
lin :  the  chekao  has  not  this  property,  nor  any  other 
substance  besides  this  hoache,  which  appears  to  be  the 
same  with  onr  steatites  or  soap-rock. 

CHEKE,  Sm  John,  a  celebrated  statesfman,  gram- 
marian, and  divine,  of  an  ancient  family  in  the  isl«  of 
Wight,  was  bom  at  Cambridge  in  the  year  1514,  and 
educated  at  St  John^s  coRege  in  that  oniversity  \  wberei 
after  taking  bis  degrees  in  arts,'  be  was  lifst  ebosen 
Gmek  lecturer,  ind  in  X540  professor  tff  that  kin* 
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guage,  with  a  stipend  of  401.  a*year.     la  this  station     chtke 
he  was  prinpipally  in^iuniental  ia  reforming  tlie  pro- Cbek^uit;;. 
ounciation  of  the  Greek  language,  which,  having  been 
much  neglected,  was  imperfectly  understood.     Abuui 
the  year  1543  he  was  iucorporatei  omster  of  arts  at 
Oxford,  where,  we  are  told^  he  bad  studied  fur  soin» 
time.     In  the  I'ollowiag  year  be  was  sent  to  the  court 
of  King  Henry  VilL  «nd  appointed  tutor  for  the  La- 
tin   language,   jointly    with   Sir   Anthony    Cooke,    to 
Prince  Edward,  aboiU  which  lime  be  was  niade  canoo- 
of  tlie  college  newly  founded  at  Oxford  \  wherefore  be 
mu!>t  have  now  been  ia  orders.     On  the  accessioa  of 
bis  royal  pupil  to  tbo  crowa,  Mr  Cheke  was  first  re* 
warded  with  a  pension  of  100  meiks,  and  afterwards 
obtained  several  considerable  graiits  from  the  crown. 
In  1550  he  WAS  made  chief .  genllemaa  of  the  priv}- 
cbamber,  and   was  knighted  tha  following  year  \    in 
1552,  chamberlain  of  the  excbe^oer  far  lile  ^  in  15^5, 
clerk  of  Uie  council  j  and  sooa  after  secretary  of  »uie 
and  privy -couasellor.     But  these  boooars  were  of  short 
duration.     Having  concurred  in  the  measures  of  the 
duke  of  Northttoiberland  for  settling,  the  crown  00  the 
nn fortunate  Jane  Grey,   and  acttd  as  her  secretary 
during  tlie  nine  ilays  of  her  reign,  on  die  accesioo  of 
Queen  Mary,  Sir  John  Cbeke  waa  st  at  to  the  Tower, 
and  stript  of  the  greatest  part  of  his  possessions.     In 
September  1554  he  obuincd  his  liberty,  and  a  license 
from  her  majesty  to  travel  abroad.     He  went  first  to 
Basil,  tbeoce  to  Italy,    and   afterwards  retorued  to 
Strasborif,  wbere  he  was  reduced  to  the  secessity  of 
readings  Greek,  lectures  for.sobsistence.     In  1556  be 
set  out  in  an  evil  hour  to  meet  bis  wi£e  at  Brussels; 
but,  befctre  he  reached  that  city,  he  was  seized  by  or- 
der of  King  Philip  IL  hoodwinked,  and  tlirown  into 
m  waggon  \   and  tbns   igaominiously   conducted   to  a 
ship,  which  brought  him    to   the  Tower  of  Loodoa. 
He  soon  found  that  religion  was  the  cause  of  bis  im- 
prisonment j  for  be  was  iiMMdialely  visited  by   two 
Bomish  priests,  wlio  piously  endeavoured  to  convert 
bim,  but  without  success.     HoM^r,  he  was  at  loa 
visited  by  FleckenhoM  \,  who  toltlffim  from  the  quceo, 
that  he  must  either  comply  or  barn.     This  powerf«4 
argument  bad  the  desired  effect^  oad  Sir  John  Cb^ 
accordingly  complied  in  form,  »od  bis  lands,  upon  cer- 
tain conditions,  were  restored  $  Lot  bis  remorse  soon 
pnt  an  end  to  bis  life.    Hedkd  in  September  1557, 
at  the  boose  of  his  friend  Mr  Peter  Osborne  in  Wood- 
street,  London,  and  was  buried  in  St  AlbooV  chnrcb. 
He  left  three  sons,  the  eldest  of  wliom,  Heorj,  was 
knighted  by  Qnteen  Elizabeth.    He  wrote,  x.  A  Latin 
translation  of  two  of  St  Chrysostom's  homilies.    Load. 
1543*  A^^     2.  Tlie  Hnrt  of  Seditton.     Lond.  154$)^ 
1 57^9  1 641.    3.  Latin  translation  of  the  English  Cook 
munion  Service.      Printed  among  Bucer^s  opnscula. 
4,  Deprmnmcmiione  Gntc^,    Basil,  1555, Svo.   5.  Se- 
veral letters  poblisbed  in  his  life  by  Strypej  and  a 
great  miraber  of  other  books. 

CHE-KYANG,  or  Tche-kiang,  a  maritioic  pro. 
vince  of  China,  and  one  of  the  most  considerable  in 
the  empiro ;  is  bonnded  en  the  south  by  Fo-kien  :  on 
the  north  and  west  by  Kiang-nan  and  Kiang-si}  and 
on  the  east  by  the  sea.  ^  The  air  is  pore  and  beahhful^ 
and  the  soil  fertile,  being  watered  by  a  number  of  ri* 
veit  and  cannh,  a*  wnll  a*  springs  and  lakes.  Tba 
produce  is  oiiks  a  vast  fuaality  of  wfaiob  as  cnl* 
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Clie  kyftTiff.  tirated  here,  and  for  which  tite  whole  country  U  cover-  inhabitants 
ed  with  mulberry  trees.  These  are  purposely  checked 
in  their  growth  by  the  natives  experience  having 
taught  them,  that  the  leaves  of  ibe  sriialiest  trees  pro- 
duce the  best  silk.  The  stuffs  made  in  this  provincCt 
which  are  embroidered  with  gold  and  silver,  are  reckon- 
ed the  best  in  the  empire ;  and  notwithstanding  a  vast 
exportation  to  the  Japan  andTbilippina  islandSf  as  well 
at  to  every  part  of  China,  and  to  Europe,  such  an 
abundance  is  left  in  the  province,  that  a  complete  suit 
or  silk  n>ay  be  bouurht  here  as  cheap  as  one  of  the 
aoarse^t  woollen  in  France. 

This  province  is  also  remarkable  for  a  particular  ape* 
cies  of  muiibrooms,  which  are  exported  to  every  part 
of  the  empire.  They  are  pickled,  and  iben  dried }  wbei^ 
they  will  keep  good  far  a  whole  year.  When  used 
they  must  be  soaked  in  water,  which  renders  them  as 
fresh  as  at  first.  Here  aUo  the  tallow  tree  is  met 
with  'y  and  the  province  affords  excellent  hams,  and 
those  small  gold  fishes  with  which  the  ponds  are  usual- 
ly Mtocked. 

■ 

Che-kyang  contains  11  cities  of  the  first  clajis,  72 
of  the  third,  and  18  fortresses,  which,  in  £urope,  would 
be  accounted  large  cities.     The  principal  of  these  are, 
J.  Hang-tcheou-fou,  the  metropolis,  accounted  by  the 
Chinese  te  be  the  paradise  of  the  eartb.     It  is  four 
leagues  in  circumference,  exclusive  of  the  suburbs ) 
and  tbe  number  of  its  inhabitants  is  computed  at  more 
than  a  million,  and  10,000  workmen  are  supposed  to 
be  employed  within  its  walls  in  manufacturing  of  siik. 
Its  principal  beauty  is  a  amall  lake,  close  to  tbe  walls 
on  tbe  weatem  side,  the  wafer  of  which  It  pure  and 
limpid,  juid  the  banks  almost  everywhere  covered  with 
lowera.    Its  baakaare  likewise  udorned  with  halla  and 
open  galleries  supported  by  pillars,  and  p^ved  with 
large  flag  stones  (or  the  convenience  of  those  who  are 
ftad  af  walking  \  and  the  lake  itself  is  intersected  with 
oaiisewaya  cased  with  eat  stone,  openings  covered  with 
bridges  being  led  in  tbem  for  the  passage  of  boats.     In 
the  middle  are  two  islands  with  a  temple  and  several 
pleasure  booses,  aod  the  emperor  has  a  small  palace  in 
the  neighbourhood.     The  city  is  garrisoned  by  3600 
Cblaese  and  as  many  Tartars,  and  has  under  its  jori^- . 
diction  Sevan  cities  of  the  third  class.     2.  Hou-tcheou- 
fbu  is  also  situated  on  a  lake,  and  manufactures  an  in- 
credible quantity  of  silk,  insomuch,  that  the  tribute 
of  a  city  under  its  jurisdiction,  amounts  to  more  than 
500,000  ^nces  of  silver.     3.  Ning-po-fou,  by  Euro* 
peans  called  Liam^,  is  an  excellent  port,  opposite  to 
Japan.      Eighteen  or  twenty  leagues  from  it  is  an 
island  called  Tcbeea>oan,  where  the  English  first  land- 
ed on  their  arrival  at  China.    4.  Ning-po  is  remark- 
able lar  the  silk  manufactured  there,  which  is  much 
esteemed  in  foreign  countries,  especially  Japan,  where 
it  Jm  exchanged  lor  gold,  silver,  and  copper.     5.  Chao* 
hiqg-foo,  situated  in  an  extensive  and  fertile  plain,  is 
remarkable  for  a  tomb  about  half  a  league  distant,  which 
is  said  to  be  that  of  Yu.    The  people  of  this  province 
are  said  to  be  tbe  roost  versed  in  chicanery  of  any  in 
China*     6.  Tcha-tcbeou-fou,   remarkable  for  having 
in  its  neighboorhood  pines  of  an  extraordinary  size, 
oopaUo  of  contaioiog  40  men  ia  their  tronks.    Tho 
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are   ingenious,   polite,   and   courteous  toChe-kyana 
Strangers,  but  very  superstitious.* 

CHELIDONIAS,  according  to  Pliny,  an  anniver- 
sary wind,  blowing  at  the  appearance  of  the  swallows  j 
otherwise  the  Favonius,  or  Zephyrus. 

CHELIDONIUM,  Celandini:,  and  Horned  or 
Prickly  Poppy.    See  Botany  Index, 

CHELIDONIUS  LAPIS,  in  Natural  HUt^ry,  a 
stone  said  by  the  ancients  to  be  found  in  the  stomacI|S 
of  young  swallows,  and  greatly  esteemed  for  its  virtues 
in  the  falling  sickness. 

CHELM,  a  town  of  Poland,  capital  of  a  palatinate 
of  (lie  same  name.  It  is  situated  in  the  province  of 
Red  Knssia.     E.  Long.  23.  30.  N.  Lat.  51.  25. 

CHELMSFORD,  the  coont^f  town  of  Essex,  si- 
tqated  on  tbe  river  Cbelmer,  in  £•  Long.  o.  30. 
N.  Lat.  51.  40.  It  sends  two  members  to  parlia- 
ment. 
CHELONE.  See  Botany  Index. 
CHELSEA,  a  fine  village  situated  on  tbe  northern 
bank  of  the  river  Thames,  a  mile  westward  of  West- 
minster, remarkable  for  a  magnificent  hospital  of  in- 
valids and  old  decrepid  soldiers  j  and  a  pleasure  house, 
called  Ranelsgh,  to  which  a  great  deal  of  fine  com- 
pany resort  in  summery  and  a  noble  botanic  garden 
belonging  to  the  company  of  apothecaries.  The  roy- 
al hospital  of  invalids  was  begun  by  Charles  II.  car- 
ried on  by  James  II.  and  finished  by  King  William- 
Its  consists  of  a  vast  range  of  buildings,  that  form  three 
large  squares,  in  which  there  is  an  uncommon  air  of 
neatness  and  elegance  observed.  It  is  under  the  di- 
rection of  commissioners,  who  consist  generally  of  the 
officers  of  staLq  and  of  war.  There  is  a  governor  with 
500I.  salary,  a  lieutenant-governor  with  400I.  and  a 
major  with  250!.  besides  inferior  officers,  Serjeants, 
corporals,  and  drums,  with  above  400  men,  who  all 
do  gairison  duty:  and  there  are  above  10,000  out- 
pensioners,  who  receive  an  annuity  of  7I.  X2S.  6d.  each} 
all  which  expence  is  defrayed  by  a  poundage  deducted 
from  the  army,  deficiencies  being  made  good  by  par- 
liament* Tbe  botanic  garden  is  very  extensive,  en- 
riched with  a  vast  variety  of  domestic  aod  exotic  plants, 
the  original  stock  of  which  was  given  to  the  apothe- 
caries of  London  by  Sir  Hans  Sloanc^At  Ranelagh 
garden  and  amphitheatre,  the  entertainment  is  a  fine 
band  of  music,  with  an  organ  snd  soma  of  the  best 
voices  ;  and  the  rei^le  is  tea  and  coffee* 

CHELTENHAM,  or  Chiltekhah,  a  market 
town  of  Gloucestershire,  seven  miles  north-east  of 
Gloucester.  W.  LoQg.  2.  10.  N.  Lat.  51.  50.  It  is 
chiefly  remarkable  for  its  mineral  waters,  of  the  same 
kind  with  those  of  Scarborough.  See  Scarbo- 
rough. 

CHEMISE,  in  Fortificatwn^  the  wall  with  which  a 
bastion,  or  any  other  bulwark  of  eartb,  is  lined  for  its 
greater  support  and  strength :  or  it  is  the  solidity  of 
wall  from  the  talus  to  the  stone  row. 

Fire  CnsMiSEf  a  piece  of  linen  cloth,  steeped  in  a 
composition  of  oil  of  petrol,  camphor,  and  ether  com- 
bastibla  matters^  used  at  seft  to  set  ire  to  an  entmy*s 
veasel. 
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,  INTRODUCTION. 

DeljilUoii.  pHEMISTRY  is  defined,  by  Dr  Black,  to  be  "  the 
^  study  of  the  effects  produced  by  heat  sod  by 
miztorei  in  ali  bodies,  or  mixtures  of  bodies,  natoral 
or  artificial,  with  a  view  to  the  improvement  of  the 
arts,  and  the  knowledge  of  nature  j''  or,  according  to 
the  definition  proposed  by  the  learned  editor  of  his  lec* 
tares,  **  chemistry  is  the  study  of  the  effects  of  heat 
and  mixture,  with  the  view  of  discovering  their  gene* 
ral  and  subordinate  laws,  and  of  improving  the  useful 
arts," 

Foorcroy  has  defined  **  chemistry  to  be  that  science 
which  teaches  the  knowledge  of  the  intimate  and  reci- 
procal action  of  all  the  bodies  in  nature  on  one  ano« 
then'*  To  this  definition  it  has  been  objected,  that  it 
requires  much  explanation,  that  the  terms  redproeal 
and  intimate  action  not  being  readily  understood,  would 
need  new  definitions  to  explain  them,  and  that  it  em- 
I  braces  more  than  what  strictly  belongs  to  the  science 

of  chemistry* 

Perhaps  no  definition  i>f  chemistry  has  yet  been  given 
which  is  of  sufficient  logical  precision  to  be  entirely 
free  from  objection.  The  object  of  chemistry,  how- 
ever, as  distinguished  from  other  departments  of  science, 
admits  of  no  ambiguitv.  It  is  the  province  of  natural 
history  to  arrange  ano  distribute  natural  bodies  into 
classes  and  orders,  and  to  give  an  accurate  charaater 
of  each,  by  means  of  which  the  objects  which  it  includes 
may  be  readily  recoffuixed  and  distinguished.  Mecha- 
nical science  is  employed  about  those  agencies  of  bodies 
which  iiaye  no  reference  to  their  composition,  and  the 
force  ond  meaiure  of  which  are  subject  to  calculation. 
But  it  is  the  object  of  chemistry  to  discover  the  compo- 
nent parts  of  bodies,  to  examine  the  properties  and  uses 
of  the  combinations  formed,  either  naturally  or  artifi- 
cially, horn  these  simple  elements,  and  to  observe  and 
trace  the  laws  by  which  the  formation  of  these  combi* 
nations  is  regulated. 

Sect.  I.    Divimncf  Natural  KnowMge. 

^^^uL  T^***"  ^*  consider  the  boundless  variety  of  objecU 
y^^  ""*  which  present  themselves  to  the  eye,  it  most  appear,  at 
first  sight,  impossible  to  acquire  even  a  general  know- 
ledge of  their  qualities  and  properties.  The  longest 
life,  with  the  most  vigorous  mind  and  the  most  indefa- 
tigable industor,  would  be  greatly  inadequate  to  the 
task  of  examining  every  individual  object.  It  is  a  law 
of  the  human  mind,  by  which  it  spontaneously  facilitates 
its  own  intellectual  acquirements,  to  arrange  the  objects 
of  its  investigation  into  certain  classes,  the  individuals 
of  which  are  found  to  possess  certain  general  proper- 
ties. These  are  again  subdivided  into  other  classes 
with  additional  discriminative  marks  y  and  these  last 
are  still  farther  subdivided,  till  we  arrive  at  the  indi- 
vidual \  and,,  if  the  arrangement  be  correct,  this  must 
l^ossess  alt  the  characteristic  marks  of  refesence  to  the 
geoeral.  aad^  subordinate  divisions  of  that  class  of  ob- 
jects to  whidi  it  beloogs.    This  proyes  oonduotve  to 


the  communication  as  well  as  to  the  acquirement  of        3 
knowledge.    Thus  it  is  the  province  of  natural  history  Katanit 
to  arrange  the  objects  which  come  under  our  observa-^i'^^'7" 
tion,  and  to  describe  them  with  such  precision  and  ac* 
curacy  that  they  may  be  easily  distinguished  from  each 
other.     It  may  be  considered  as  a  descriptive  view  of 
the  material  world.  ^ 

But  the  operations  of  nature  are  subjected  to  im-  NatanJ 
portent  movements.  Change  succeeds  change,  new  phfl«asphy. 
combinations  are  formed,  and  new  production^  make 
their  appearance.  The  primary  planets  revolve  round 
the  sun  as  their  centre;  the  secondary  planets,  or 
moons,  attracted  by  the  primary,  perform  similar  revo* 
lotions  \  the  air  of  the  atmosphere  presses  on  the  sur- 
face of  the  earth  with  a  certain  force  \  a  stone,  when 
unsupported,  falls  to  the  earth  in  a  course  directed 
towards  its  centre  \  water  deprived  of  a  certain  per- 
tain of  heat  becomes  solid,  and  assumes  the  form  of 
ice;  when  combined  with  a  greater  portion  of  heat  than 
what  is  necessaiT  to  retain  it  in  the  fluid  state,  it  as- 
sumes the  form  of  vapour,  ascends  into  the  atmosphere, 
is  there  by  certain  processes  robbed  of  its  beat,  and 
re- appears  in  the  form  of  rain  ;.  or,  when  a  large  per* 
tion  is  abstracted,  takes  that  of  snow  or  hail,  and  falls 
to  the  earth.  When  a  seed  b  pnt  into  the  ffround  ;  if 
heat,  air,  and  moisture  be  applied,  it  germinates  and 
springs  up  \  and  if,  with  the  addition  of  light,  the  ope- 
ration of  the  same  agents  be  continued,  it  becomes  a 
new  plant,  puts  forth  leaves  and  flowers,  and  ptodooes 
seeds  similar  to  that  from  which  it  sprung. 

Now,  to  determine  what  are  these  cbanges,  to  ob-  p^ydc^ 
serve  the  laws  by  which  they  are  effected,  and  to  as- 
certain the  measure  and  quantity  of  the  effect  produced, 
belong  to  that  department  of  knowledge  which  is  indu* 
ded  under  the  general  term  naimrai  phihmpky  or  pkth' 
nc9»  But  of  these  changes  or  motions,  some  are  ob* 
rious  and  palpable ;  others  entirely  elude  our  senses. 
We  see  a  stone  descend  to  the  earth  \  and  experience 
informs  us,  that  it  falls  with  a  force  in  a  certain  pro» 
portion  to  its  weight  and  tile  height  from  which  it  felh 
The  peculiar  change  or  motion  which  takes  place  when 
water  assumes  the  solid  form,  when  a  fluid  undergoes 
the  process  of  fermentation,  or  when  a  nombostible 
body  is  burned,  is  altogether  imperceptible.  These 
motions  are  too  minute  to  be  recognized.  The  eflect* 
is  produced  before  we  can  discover  the  change*  ^ 

Thus  natural  philosophy  divides  itself  into  two  great  Cfaeaunq^ 
branches.  The  objects  of  the  JSrst  are  the  sensible 
changes  or  motions  which  are  observed  in  the  material 
world ;  and  the  consideration  of  these  objects  is,  pro- 
perly speaking,  natural  philosephy  or  physics.  The 
second  great  branch,  which  is  employed  in  discovering 
the  laws,  and  appreciating  the  e&cts,  of  the  insensible 
motions  of  bodies,  eonstitntes  the  science  of  chemis- 
try. 

Seot.  II.  0/tAe  Obf^UandJbnporkmeerfChemisity^ 

The  importance  and  extensive  utility  ef  this  science 
must  appear  obviotts  to  those  who  base  at  all  consider- 
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I^iradte-  ed  Um  tobjaet*    Bot  for  the  «ake  of  othen  who  are  yet 

tioB.      unacquainted  with  il,  we  thall  take  a  general  view  of 

'     -^  the  objects  which  it  embracet,  and  the  advantages  to 

Uicfd  in    ^  derived  from  the  ttndj  of  cbemistry,  whether  in  exv 

tsplaiaiog  plaining  manj  of  the  striking  operations  of  nature,  or 

Bfttttiml       an  improving  the  arts  of  life* 

jOMBoaie.  The  most  wonderful  effects,  after  fiequ^nt  repetl^ 
tion,  become  familiar,  and  cease  to  produce  any  emo- 
tion in  the  mind*  It  is  on  this  account  that  many  of 
the  most  striking  appearances  of  nature  pass  unheeded 
as  trifling  occurrences,  and  are  unnoticed  by  common 
observers.  Had  we  been  always  accustomed  to  the  ri- 
gour of  winter,  and  never  known  the  genial  warmth 
of  spring,  or  the  ripening  heat  of  summer,  the  striking 
changes  eflEscted  by  the  return  of  these  seasons  could  not 
have  failed  to  fill  us  with  admiration*  The  beneficial 
eflbcts  of  these  changes  are'felt  in  the  inanimate  as  well 
as  in  the  animated  creation.  The  same  power  which 
gives  origin  to  a  gay  profusion  of  numberless  vegetable 
species,  restorea  to  a  new  existence  myriads  of  animals, 
whose  vital  fiinctions  had  been  suspended.  The  air, 
the  earth,  the  waters,  now  swarm  with  life. 

The  principal  agent  in  the  production  of  these  changes 
u  heat }  an  agent,  the  most  powerful  and  irresistible 
in  its  operations,  unlimited  in  its  effects,  and  extensive 
in  its  importance  and  utility.  This  agent,  therefore, 
acting  so  powerfully  in  chemical  operations,  becomes  an 
essential  object  of  chemical  science.  Closely  connected 
with  heat  is  light,  which  is  also  a  powerful  agent  in 
many  of  the  processes  of  nature,  and  becomes  a  subject 
of  chemical  investigation,  not  less  curious  and  interest- 
ing*  Such,  indeed,  is  the  universal  importance  of 
light  and  heat  in  all  the  processes  of  nature,  that  no 
ehaage  takes  place,  no  new  combination  is  formed, 
or  new  product  makes  its  appearance,  in  which  the 
one  or  the  other,  or  both,  are  not  either  evolved  or 
absorbed. 

In  acquiring  a  knowledge  of  the  constitution  of  the 
atmosphere,  in  investigating  the  changes  to  which  it  is 
subject,  the  variations  of  temperature,  the  laws  of 
winds,  dew,  rain,  hail,  and  snow,  chemistry  is  our 
principalf  our  only  satisfactory  guide.  These  remarka- 
ble changes  are  chemical  operations  on  a  magnific;ent 
scale,  and  can  only  be  explained  by  chemical  laws. 
In  surveying  the  infinite  variety  of  objects  from 

tke  stsdy    which  man  must  derive  the  means  of  his  comfort,  his 

**  happiness,  and  his  luxuries,  and  even  of  his  existence, 

chemistry  affords  him  the  most  important  aid.  Whe- 
ther his  researches  be  carried  into  the  mineral,  the 
vegetable,  or  the  animal  kingdoms,  the  cnltivation  of 
chemical  science  becomes  essentially  requisite  for  the 
snccessfnl  progress  of  bis  investigations. 

Qf  the  importance  of  chemistry  to  the  mineralogist, 
the  limited  and  unsettled  state  of  mineralogy  previous  to 
the  improvements  of  modem  chemistry,  is  a  convincing 
proof.  The  knowledffe  of  chemistry  is  indispensable 
in  detecting  and  discnminating  the  various  substances 
of  which  the  globe  which  we  inhabit  is  composed,  in 
separating  and  purifying  these  substances,  and  in  adapt- 
ing tliem  to  tlie  numerous  purposes  of  life. 

Vrpublef.  ^f  ^  knowledge  which  we  possess  of  the  vegeta- 
ble kingdom,  chemistry  furnishes  a  very  large  chare. 
It  is  from  this  science  that  we  derive  the  means  of 
Irmcing^  the  progress  of  vegetation,  of  illustrating  the 
peculiar  functions  of  plants,  and  discovering  the  com- 
powids  which  are  formed  from  a  few  simple  principles, 


the  nature  and  properties  of  these  compounds,  and  their  iBtMdac- 
relative  proportions,  which  exhibit  an  immense  variety  tiea. 
of  new  productions,  many  of  them  of  the  utmost  im- ' 
portance  to  man,  on  account  of  their  nutritioua  quali- 
ties, or  indirectly  useful  to  him  by  affording  nourish- 
ment to  those  animals  which  he  employs  as  food. 
Hence  the  advantage  of  applying  ohemical  knowledge 
to  agriculture,  in  determining  the  nature  of  the  soil  nt 
for  the  reception  of  plants,  their  proper  food,  and  the 
mode  of  supplying  it  in  the  preparation  of  manures. 
With  these  objects  in  view,  chemistry  holds  ont  incair 
culable  advantages  in  the  improvement  of  many  de- 
partments of  agriculture  and  rural  economy,  many  of 
which,  from  the  rapid  and  successful  progress  of  the 
science,  there  is  room  to  hope,  may  be  soon  obtain- 
ed. 
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Nor  is  the  application  of  chemical  science  to  theAaiauilt. 
economy  of  animals  less  limited  in  its  importance  and 
utility.  It  not  only  contributes  to  the  means  of  de- 
composing animal  matters,  and  of  exhibiting  and  ex- 
amining separately  the  constitutent  parts  of  animal  snb* 
stances  I  but  also  serves  to  explain  in  some  measure 
many  of  the  essential  functions  of  the  living  animal 
body  :  such  are  digestion,  respiration,  secretion,  which, 
so  far  as  matter  is  concerned,  and  the  changes  which 
it  undergoes,  are  to  be  considered  as  true  chemical 
processes,  and  can  onlt  be  investigated  by  chemical 
principles.  But  it  is  here  necessary  to  observe,  that 
the  functions  of  the  living  yegetaUe  or  animal  cannot 
be  wholly  accounted  for  from  the  nature  of  chemical 
action,  without  taking  into  consideration  the  operations 
of  the  vital  principle,  which  counteract  and  regulate 
the  operation  of  other  chemical  laws,  aid  and  promote 
the  beneficial  effects  of  those  that  ara  useful  to  its 
health  and  growth,  resist  those  that  are  hurtful,  and 
give  rise  to  chemical  as  well  as  vital  phenomena  pecuv 
liar  to  itself.  i^ 

The  utility  of  chemistry  in  medicine  is  toa  obvious  Mediciac 
to  require  much  illustration.  It  is  now  universally 
considered  as  one  of  the  essential  branches  of  medical 
education.  So  far  as  the  principles  of  chemistiy  can 
be  applied  in  investigating  the  nature  of  the  functions- 
of  the  animal  boilv  in  a  stale  of  health,  or  can  be  em* 
ployed  in  accounting  for  the  irregular  action  of  these 
powers,  whether  excessive  or  deficient,  which  indicates 
a  deranged  state  of  the  functions,  and  constitutes  dis- 
ease, its  relation  to  medicine  must  be  allowed  to  be 
close  and  intimate.  Bot  the  medical  ait  comprehends 
more  than  a  bare  knowledge  of  the  structure  and  func* 
tions  of  the  animal  body.  It  also  includes  an  accurate 
knowledge  of  the  substances  employed  as  remedies,  of 
their  nature  and  properties  as  simple  substances,  and 
their  new  qualities  and  effects  under  new  combina- 
tions. This  knowledge  can  only  be  acquired  by  the 
study  of  chemistry,  which  is  indebted  to  the  excitements 
afforded  by  medicine  for  some  part  of  its  progress  as 
an  art,  in  the  discoveries  which  wen  accidentally  made 
by  the  rude  experiments  of  medical  practitioners  in  the 
early  ages,  to  ascertain  the  sensible  qualities  and  saln-^ 
tary  effects  of  the  remedies  which  they  employed. 
Chemistry,  by  its  rapid  progress  in  modem  times,  has 
amply  repaid  these  advantages,  and  in  the  hands  of  the 
intelligent  and  accurate  observer,  has,  in  some  points, 
greatly  contributed  to  give  more  rational  and  simple 
views  of  medical  science.  ^  ^ 

In  considering  the  application  of  ebemistry  to  tbeTi^^arti. 
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Intro^w-  improvement  of  the  arts  of  civilized  lifff  a  mAe  field 
of  contemplation  opens  to  our  view.  So  extensive  in- 
deed are  its  influence  and  importance,  that  in  m^t  of 
the  arts,  many  of  the  processes,  in  some  all  that  are 
employed,  depend  on  chemical  principles.  The  bare 
mention  of  some  of  these  arts  will  suggest  ample  illoa* 
tration  of  its  extensive  utility.  In  the  art  of  extract- 
ing metals  from  their  ores,  in  purifying  and  combining 
them  with  each  other,  and  in  forming  instmmenta  and 
utensils,  whether  for  useful  or  ornamental  purposes,  al- 
moiit  all  the  processes  are  pnrely  chemical.  The  es- 
sential improvements  which  modern  chemistry  has  in- 
troduced in  tho  manufacture  of  glass  and  porcelain, 
shew  its  importance  and  utility  in  these  arts.  Nor 
has  it  contributed  less  by  the  application  of  lu  princi- 
ples to  the  arts  of  tanning,  soapmaking,  dyeing,  and 
bleaching.  All  the  processes  in  baking,  brewing,  and 
distilling,  mo9t  of  the  culinary  arts,  and  many  others 
in  domestic  economy,  are  chemical  operations.  In 
short,  wherever,  in  any  of  the  processes  of  nature  or  of 
art,  the  addition  or  the  abstraction  of  beat  takes  place ; 
wherever  substances  in  combination  are  to  be  decom- 
posed or  separated  ;  wherever  the  union  of  simple  sub* 
stances  and  the  formation  of  new  compounds  are  want- 
ed, the  eflTects  produced  can  only  be  explained  by  che- 
mical principles. 

From  this  general  view  of  the  extensive  application 
of  chemical  science,  tho«e  who  have  not  considered  (he 
objects  which  it  embraces  will  be  enabled  to  judge  of 
the  importance  of  this  study. 

But  however  much  we  may  be  interested  in  observ- 
ing and  admiring  the  elTects  produced  by  chemical  ac- 
tion, if  we  extend  our  views  to  the  consideration  of 
chemistry  purely  as  a  science,  and  the  subject  of  phi- 
losophical investigation,  it  will  command  a  greater  share 
of  our  attention  and  stmly.  Perhaps  there  is  no  study 
better  calculated  to  encourage  that  generous  love  of 
truth  which  confers  dignity  and  superiority  on  those 
who  successfully  pursue  it.  In  this  view,  indeed,  no 
science  holds  out  more  interesting  subjects  of  research, 
in  the  singular  and  surprising  changes  which  every- 
where present  themselves.  And  it  is  surely  no  small  re- 
commendation to  the  study  of  chemistry,  that  its  specu- 
lations are  not  barren,  and  that  while  we  store  the  mind 
with  interesting  troths,  we  add  something  to  the  stock 
of  human  knowledge,  which  is  perhaps  immediately  ap- 
plicable to  some  of  the  most  important  purposes  of  life. 
The  practical  value  of  the  facts  and  discoveries  in  any 
science  might  be  fairly  estimated  by  the  proportion  io 
which  they  enlarge  our  resources  by  their  useful  appli- 
cation, and  interest  and  gratify  the  mind  as  subjects  of 
curious  speculation.  From  these  joint  considerations 
the  whole  range  of  chemical  facts  derives  the  highest 
value,  and  becomes  entitled  to  a  distinguished  place 
among  the  sciences. 

Chemistry  has  a  still  higher  claim  to  our  attention. 
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as  it  aflFords  some  of  tbo  most  striking  proofs  of  the  wis-  latroJae. 
dom  and  henelicenee  of  the  Creator  of  the  universe*   A      ^<^"- 
machine  constructed  by  human  art  is  admired  in  pro- 
portion to  the  simplicity  of  its  contrivance,  the  extent  i,| 
of  its  useful nesn,  and  the  nioeness  of  its  adapiatioiiKtes^atiae 
But  the  works  of  man  sink  into  nothing  when  broogbttbe  workt 
into .  comparison  with  tlie  works  of  nature.     la  oor^^"*^"*** 
examination  of  the  former,  every  step  of  oor  promts 
is  obscured  with  comparative  clumsiness  and  defect: 
in  contemplating  the  latter,  we  .behold  perfection  rii* 
on  perfection,  and  more  exquisite  wonders  meet  out 
vietr.     It  is  the  merit  of  chemistry  that  by  its  aid  wa 
are  enabled  to  take  a  minuter  survey  of  the  great  sys- 
tem of  the  universe.    And  so  far  as  our  limited  powers 
can  comprehend  it,  the  whole  is  nicely  balanced  and 
adjusted,  and  all  its  changes  tend  to  the  most  benefi- 
cial purposes.     Circumstances  which,  on  a  superficial 
view,  were  seeming  imperfections  and  defects,  a  closer 
inspection  points  out  to  be  real  excellencies.     In  all 
the  changes  which  are  constantly  going  forward,  the 
more  clo<tely  we  observe  and  examine  them,  the  mare 
we  shall  admire  the  simple  means  by  which  they  are 
accomplished,  and  the  intelligent  design  and  perfect 
wisdom  displayed  in  the  beneficial  ends  to  which  they 
are  directed. 

Sect.  III.  History  of  Chemistry, 

Tlie  word  Chemistry,  which  is  supposed  to  have 
been' of  Egyptian  origin,  seems  to  have  been  first  need 
in  a  very  extensive  sense  (a).  It  appears  to  have  in-* 
eluded  all  the  knowledge  which  the  ancients  possessed 
of  natural  objects.  It  was  afterwards  more  Kmtted  in 
its  signification,  and  solely  confined  to  the  art  of  work* 
ing  metals.  The  great  importance  which  the  ancienta 
attached  to  this  art  was  probably  the  cause  of  this  li- 
mitation. Such  indeed  was  its  importance,  that  thos^ 
who  were  supposed  to  have  discovered  or  improved  it, 
were  regarded  by  mankind  as  their  greatest  benefac- 
tors. They  were  deemed  worthy  of  being  enrolled  a- 
mong  the  gods,  and  temples  and  statues  were  consecrat- 
ed to  their  honour. 

It  is  not  necessary  to  trace  minutely  the  history  of 
chemistry  to  the  remote  periods  of  antiquity,  or  labour 
to  prove  its  origin  to  be  coeval  with  the  earliest  ages  of 
the  world.  Man  indeed  coold  not  exist  long  without 
some  knowledge  of  chemical  processes  \  and  as  he  im- 
proved in  civilization  and  accurate  ohservadon^  thin 
knowledge  must  have  been  improved  and  extended. 
Tubal-Cain,  who  is  mentioned  in  the  sacred  Scriptures 
as  a  worker  in  metals,  and  is  supposed  to  have  giveli 
rise  to  the  fabulous  story  of  Vnlcan,  in  andent  mytha^ 
logy  and  poetry,  is  considend  by  some  as  the  first 
chemist  whose  name  has  been  transmitted  to  the  pre*  ,^ 
sent  times.     But,  altboogh  the  working  of  metals,  anlchenntry 

other  chemical  arts,  were  known  in  the  earliest  agea  ef  cnstcd  aa 

^aaart. 


(a)  According  to  some  it  is  derived  from  the  word  kema^  which  was  supposed  to  be  m  book  of  secrets  given 
to  the  women  by  the  demons.  Others  derive  it  from  Ckom  the  son  of  Noah,  from  whom  Egypt  took  the 
name  of  C/temie^  or  Chamie.  Sometimes  the  origin  of  the  word  is  ascribed  to  ChemmiSj  a  king  of  the  Egyptians  ; 
and  sometimes  to  the  Greek  word  %v^mc,  which  signifies  liquid^  because  the  art  was  at  first  applied  in  the  pre- 
paration of  liquids  \  and  sometimes  to  the  Greek  verb  x^  *'  potir  out,**  because  chemistry  ti  tbs  art  ef  fnmf 
metals. 
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tfie  world ;  anJ  among  the  Egyptians,  Greeks^  and 
Romans,  many  of  the  aitt»  depenJeiit  on  cliemiatry  bad 
reacbed  tome  degn^o  of  perl'ection;  Uiis  knowledge 
caa  only  be  eonsidered  as  conHist'itig  of  a  number  of 
scattered,  oaconiiecled  facts,  ivbich  have  no  claim  to  be 
dignified  with  the  name  of  science.  A  carpenter  may 
erect  a  piece  of  machinery,  arranged  and  constructed 
exaeCly  simikr  to  a  pattern  which  he  has  seen,  without 
the  knowledge  of  a  single  principle  of  its  coniitj'uction  ) 
white  the  man  of  science,  who  can  neither  handle  the 
axe  nor  the  chissel,  observes  and  estimates  the  power 
and  operation  of  all  its  parts,  and  dttermtnes  the  gene- 
n)  cUcct  of  the  whole. 

Nor  wili  it  a  fiord  as  moch  instruction  to  pursue  the 
•apposed  history  of  chemistry,  even  to  a  comparatively 
later  period.  Moses,  who  is  said  to  have  been  skilled  in 
all  tlie  wisdom  of  the  Egyptians,  has  been  ranked  among 
the  number  of  Itie  earliest  chemists,  and  as  a  proof  of  his 
knowledge  of  chemistry,  the  means  he  employed  of  dis* 
•alving  the  golden  calf  made  by  the  Israelites,  to  ren- 
der it  potaiilc,  ate  adduced.  It  is  said  that  Democri« 
tns  was,  of  all  tlie  Greeks  who  travelled  into  Egypt  to 
acquire  knowledge,  the  only  oneadraittcd  into  their  my- 
uBong  ihe  steries.  According  to  l>iodorus  Bicalas,  the  art  of 
X^jpUani,  Q]|^|||2,t|^  IijmI  made  oonsidarabte  progress  among  the 
Egyptians.  The  knoiviedge  of  their  priests  is  suppose 
ed  to  have  consisted  chieiy  of  chemical  procesaes.  They 
were  acquainted,  it  is  said,  with  the  preparation  of 
many  medicines,  perfumes,  planters,  and  aoaps :  they 
used  burnt  ashes  as  caustic  substances  ;  they  fabricated 
bricks,  glass,  porcelain  ^  they  painted  on  glass,  and 
practised  tlic  art  of  gilding  with  silver  and  gold.  They 
extracted  natron  or  soda  from  the  mod  of  the  Nile. 
They  prepared  alum,  sea  salt,  and  sal  ammoniac )  work* 
ed  in  gold  and  copper,  and  possessed  many  other  pro* 
cesses  in  metallurgy.  The  extraction  of  oils,  and  tho 
preparation  of  nine  and  vinegar,  were  well  knows 
to  them  ;  and  they  were  also  acquainted  with  the  art 
of  dyeing  silk  by  the  intermedium  of  mordants. 

Fewer  traces  of  chemistry  are  found  among  the 
Greeks,  althoogh  they  derived  the  knowledge  of  many. 
of  the  arts  from  EgypL  The  ancient  philosophers  of 
Greece,  as  Pythagoras,  Thales,  and  Plato,  were  more 
devoted  to  the  cultivation  of  mathematical  and  astrono- 
mical knowledge,  than  the  phyaical  sciences.  Sense 
chemical  arts,  however,  were  not  auknown  to  this  people. 
The  alloy  of  metals  forased  at  Corinth  has  been  much 
celebrated.  Oinoabar  was  employed  in  some  parts  of 
Greece.  Tjvhios  knew  the  art  of  tanning  leather  } 
Plato  has  described  the  prooees  of  filtration  ^  Hippo- 
crates was  acquainted  with  tliat  of  calcination  ;  Galen 
•peaks  of  diftillation  perdesoensum^  and  the  word  embic 
as  the  name  of  a  piece  of  apparatus,  is  mentioned  by 
Dioscorides  a  long  time  before  the  Arabic  article  o/was 
prefixed  toil.  According  to  Atbenseus,  there  was  a  ma* 
nufaotory  of  glass  established  at  Lesbos.  Democritus  of 
Abdera  prepared  and  examined  the  juices  of  plants : 
Aristotle  anid  Theophraatm  treated  of  stones  and  of 
metals. 

The  Phoenicians  are  said  to  have  been  acquainted 
with  the  making  of  glassy  and  among  this  people  the 
celebrated  Tynan  purple  was  found.  They  wero  also 
skilled  in  the  working  of  metals  and  other  mineral  sub* 
otancao.    The  Poniaos  are  said  to  be  the  first  who  dia- 
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tinguished  the  metals  by  the  namas  of  the  planetSi  a  latrsdae* 
practice  which  they  retained  for  many  centuries.  tiea. 

Among  the  Chinese,  if  we  may  believe  their  histo- ' 
rians,  many  chemical  arts  were  known  from  the  earliest  q^,,^^ 
ages :  they  were  acquainted  with  nitre,  borax,  alam, 
gunpowder,  verdigris,  mercurial  ointments,  snipfamr, 
and  colouring  matters ;  nor  were  the  arts  of  dyeing 
linen  and  silk,  paper-making,  manu£acturiag  of  potlery 
and  porcelain,  unknown  to  them.  They  were  skilled 
in  the  art  of  alloying  metals,  and  in  the  working  of 
ivory  and  of  horn.  From  the  early  knowledge  which 
the  Chinese  possessed  of  jLhese  arts,  they  have  l>een  sap- 
posed  by  some  to  have  been  a  coloay  from  Egypt.  21 

The  wars  in  which  the  Boauins  were  almost  constant-  Rooians. 
ly  engaged,  and  the  spirit  which  prompted  them  to  mi- 
litary aflairs,  gave  them  neither  tinse  nor  taste  to  colli- 
vate  and  improve  the  arts  of  peace.  Chemistry,  there- 
fore, appears  to  have  been  little  known  among  that  peo- 
ple. Petrouius  indeed  speaks  of  malleahle  glass,  which 
was  presented  to  Crnsar  j  and  a  similar  fact  is  mentaoo- 
ed  by  Pliny  with  regard  to  Titierios.  Bot  it  appears^ 
that  tliis  art  was  loi^  knowa  hclbre  the  time  of  the 
Komans. 

To  us  it  may  seem  singular,  that  chemistry,  now  of 
such  univenal  importance  to  mankind,  sliould  be  in- 
debted, in  some  measure,  for  its  origin  as  aa  art, 
and  for  part  of  its  progress,  to  one  of  tlie  least  ge- 
nerous of  the  human  passions.  It  was  cultivated 
in  its  early  dawn,  by  men  who  were  instigated  by 
avarice  to  prosecute  and  study  it.  About  the  lotb- 
century,  or  periiaps  earlier,  a  set  of  me«  arose, 
and  continued  to  flourish  till  the  i6tb,  ivlio  assum- 
ed, by  way  of  distinction,  the  name  of  4»ichrmi$t8^  that  12 
is  the  chemists^  because  they  considered  themselves,  Tbe  alvbc 
on  account  of  the  knowledge  tliey  possessed,  as  more*"^^^ 
highly  favoured  than  the  rest  of  mankind.  It  was 
natural  enough  for  men  who  observed  the  remark- 
able changes  produced  by  chemical  action,  to  be  power- 
lolly  struck  with  these  effects  \  and  o^'erlooking  the  va- 
riations and  differences  in  the  result  of  their  opera- 
tions, which  were  the  consequences  of  partial  or  in- 
accurate observation,  to  flatter  themselves,  that  their 
power  over  the  substances  on  which  they  operated 
was  as  extensive  as  their  witihes.  Hence  originated 
all  the  extravagances  and  follief,  similar  indeed  to  those 
of  speculators  and  projectors  of  every  age,  with  which 
the  history  and  works  oT  the  alchemistical  writers  are 
filled.  Many  of  the  alchemists  were  the  dopes  of  their 
own  ignorance  and  credulity  \  bot  many  more,  there  is 
little  doobt,  took  adviintage  of  the  ignorance  and  bar- 
barity which  prevailed  in  the  dark  ages,  during  which 
period  they  chiefly  flourished,  to  impose  on  the  credo* 
lity  of  mankind. 

It  was  one  of  the  first  principles  among  the  alche- 
mists, that  all  metals  consist  of  the  same  ingredients, .. 
and,  that  hence  the  substances  which  enter  into  tha 
composition  of  gold,  are  foontl  in  all  metals,  but  mix- 
ed with  many  impnritiis,  from  which  they  might,  by 
certain  processes,  be  freed.  The  constant  object  of  all 
their  researches,  was  the  discovery  of  a  substance  pos^ 
sessed  of  the  wonderful  property  of  converting  the 
baser  metals  into  gold,  which,  on  account  of  its  scar- 
city and  durability,  is  more  valued  than  the  other  mote 
common  metals.    This  celebrated  substance  was  deiA* 
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Jiitrodic-  mioated  the  phUoiopheri  lUme;  and  tboce  who  were  who  Ihftd  in  the  following  centnryy  also  makes^  men*  fatredne* 

^    tioiu      sopposed  to  be  80  tingnUrly  fortunate  as  to  accomplith  tion  of  it :  and  Snidat  defines  the  term  faj  inibnmngtiS| 

'     ■  ^  this  great  discovery,  or  those  to  whom  it  was  imparted  that  it  is  the  art  of  making  gold  and  stiver.    Diode- 

PhUim-      ^y  Others,  were  regarded  as  the  peculiar  fiivoorttes  of  sian,  he  says,  prohibited  all  ohemical  operations,  doring 

pliers  •tooe.'i^^^ti.     They  were  ranked  in  the  higbeit  order  of  aU  his  persecotion  of  the  Christians,  that  his  subjects 
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chemists,  and  assumed  the  name  of  adeptSm 

These  adepts  never  seemed  to  think  of  enriching 
themselves  by  their  great  discoveries.  They  were  too 
generous  to  monopolize  the  wealth  of  the  world.  They 
accordingly  offered  their  services  to  others,  and  h* 
berally  proposed  to  communicate  the  fruit  of  Itheir 
labours  for  a  moderate  reward.  The  ambitious  man 
to  procure  riches,  that  he  might  increase  his  power, 
and  the  avaricious  man  to  add  to  his  wealth,  eagerly 
sought  allter,  and  encouraged  them  in  the  prosecu- 
tion of  their  extravagant  schemes.  They  were  kept  in 
the  pay  of  princes  and  other  great  men,  to  fill  and  re- 
pair their  exhausted  treasuries.  These  flattering  hopes, 
it  may  well  be  supposed,  were  never  realized.  The 
rich  prospect  fled  before  them,  and  the  golden  prize, 
which  they  often  supposed  was  just  within  their  reach, 
•  ^elnded  their  eager  grasp.  The  magnitude  of  the  plan, 
however,  fired  the  imagination,  and  produced  a  sort  of 
tsonviction  in  the  mind,  of  the  possibility,  and  even 
certainty,  of  obtaining  the  object  of  all  their  wishes 
and  lahdurs.  With  una  bating  ardour,  and  unexam- 
<pled  assiduity,  tliey  pursued  their  researches,  per- 
suading themselves  and  their  employers,  that  they 
^ere  on  the  point  of  being  soon  in  possession  of  unli- 
mited wealth. 

Beholding  man  by  anticipation  possessed  of  immense 
riches,  the  alchemists  saw  that  something  more  was 
requisite  to  secure  him  in  the  uninterrupted  enjoyment 
of  them.  Experience  fiitally  taught  them,  that  his 
feeble  frame  was  liable  to  the  pains  and  languor  of  dis- 
ease ;  that  ffold  and  silver  could  neither  prevent  the 
paroxysm  of  a  fever,  nor  confer  on  the  possessor  the 
blessings  of  constant  health.  Another  most  desirable 
object  was  consequently  held  up  to  view,  and  deluded 
their  distempered  minds  into  the  false  hope  of  attain- 
ing it.  This  was  the  famous  pemaceOf  or  universal 
medicine,  which  was  to  cure  all  diseases }  and  even  to 
prevent  their  occurrence.  Thus  fortunate  in  the  en- 
joyment of  vast  riches  J  thus  blessed  with  unbroken 
hosltb,  the  desires  of  man  were  yet  unsatisfied.  An- 
other seeming  evil  still  remained,  which  was  naturally 
to  be  dreaded  as  the  destroyer  of  this  fancied  scene  of 
apparently  perfect  felicity.  The  melancholy  reflection, 
that  it  was  limited  by  the  short  span  of  human  life, 
roused  the  alchemists  again  into  exertion,  and  produ- 
ced new  efforts  of  ingenuity  in  their  labours,  to  secure 
to  man  exemption  from  the  common  lot  of  mortality. 
In  imagination  they  had  discovered  the  means  of  pro- 
longing life  at  pleasure  to  an  indefinite  length,  of  res- 
cuing man  from  the  grave,  and  of  making  him  immor- 
tal upon  earth. 

Such  wero  the  extraqrdinary  pursuits  of  the  alche- 
mists. The  exact  period  of  the  origin  of  this  study  is 
unknown  i  nor  can  it  now  be  ascertained  what  progress 
it  had  made,  or  indeed  whether  it  was  at  all  cultivated 
among  those  whom  we  strictly  call  the  ancients.  Ju- 
lius Firmicus  Maternns  is  the  first  historian  who  men- 
tiens  this  stodv  as  well  known  in  his  day }  and  the  pe- 
flbd  when  he  flourished  was  about  the  beginning  of  the 
4th  century.    A  subsequent  author,  ^neas  Blasins, 
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might  not  be  instigated  to  acts  of  nbellion  against  him 
by  the  formation  of 'gold.  In  some  places  where  aold 
is  washed  down  in  minute  particles,  by  brooks  and  ri- 
vulets, from  the  mountains,  it  is  costoonuy  to  suspend 
the  skins  of  animals  in  the  water,  by  which  means  the  par^ 
tides  containing  the  gold  are  detained  fa  circumstance 
from  which  the  fabulous  story  of  the  g^den  fleece  pro- 
bably derived  its  origin.  Suidas,  however,  who  flomnsh* 
ed  in  the  10th  century,  is  not  entitled  to  any  high  de- 
gree of  credit,  especially  as  the  ancient  anthers  are 
wholly  silent  on  the  subject  of  alchemy^ 

It  is  from  the  physicians  of  Arabia  that  we  ob- 
tain the  most  satisfactory  evidence  concerning  al- 
chemy. Avicenna,  who  lived  in  the  JOth  century, 
is  said,  by  one  of  bis  own  disciples,  to  have  written  on 
tliis  subject.  He  likewise  takes  notice  of  rose>water, 
and  some  other  ohemical  preparations  j  and  in  the  12th 
century  we  find  it  recommended  to  physicians  to  culti- 
vate an  acquaintance  with  the  chemists.  Another  Ara- 
bian writer  says,  that  the  method  of  preparing  rose- 
water,  &c.  was  at  that  time  well  understood.  These 
proofs  of  the  existence  of  alchemy  among  the  Arabians, 
and  particularly  from  the  particle  M  prefixed  to  it, 
have  induced  some  to  conclude,  that  the  doctrine  of  the 
transmutation  of  metals  first  oriffinated  with  the  Ara- 
bians, and  was  introduced  into  Europe  by  the  cra- 
sades,  as  well  as  by  the  rapid  conquesu  of  the  Arabi- 
ans,' in  Europe,  Asia,  and  Africa.  At  that  period 
Europe  was  in  a  state  of  the  utmost  barbarityi  owing 
to  the  incursions  of  the  northern  nations  j  but  some  of 
the  sciences,  among  which  alchemy  was  comprehended, 
wero  happily  nvived  by  the  Arabians :  and  about  the 
middle,  of  the  1 7th  century,  the  extravagance  of  such 
as  wero  the  professors  of  alchemy  arrived  at  its  great- 
est height.    , 

It  appears  that  the  alchemists  began  to  he  establish- princq»l 
ed  in  the  west  of  Europe,  as  early  as  the  ninth  een-  alchtntrtfr 
tury ;  and  between  this  eleventh  and  fifteenth,  this 
study  was  in  its  most  flourishing  state.  Among  the 
principal  alchemists  who  flourished  during  this  period, 
and  who  were  distinguished  for  their  discoveries  and 
writings,  wero  Albertos  Magnus,  Boger  Bacen,  Ar- 
noldus  de  Villanova,  and  Baymond  Lully.  They  all 
lived  in  the  13th  century.  Albertus  Magnus  was  a 
Dominican  monk  of  Coloffne,  and  was  regarded  by  his 
cotemponries,  as  a  ma^^ician.  He  was  born  in  the 
year  1205,  and  died  m  1280.  He  left  numerous 
works,  one  of  the  most  corious  of  which  is  a  treatise 
entitled  De  Alchemia^  which  exhibits  a  distinct  view 
of  tb^  state  of  chemistry  at  the  time  he  lived.  Boger 
Bacon,  another  monk,  was  born  in  the  county  of  So- 
merset in  England  in  1214,  and  died  in  1294.  He 
was  celebrated  for  many  ingenious  inventions  and  dis- 
coveries in  chemistry  and  mechanics.  Among  these 
are  mentioned  the  camera  tAscura^  the  teietcope^  and 
gunpowder.  His  works  diseover  astonishing  sagacity 
and  acuteness,  and,  considering  the  age  in  which  he 
lived,  are  composed  with  no  small  degree  of  elegance 
and  conciseness.  Some  of  them,  however,  bearing  the 
c^arocter  of  the  times,  are  mystical  and  obscure.    Ar- 
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noMot  dft  ViliaooTft  wm  ft  native  of  Langoedoc  In 
Fnuice,  and  was  born  aboat  tbe  year  1240.  He  has 
mentioned  the  mineral  acidsi  and  joined  to  hb  ckemi'o 
cal  studies  extensive  knowledge  in  medicine.  His 
writings  axe  eliaracteriscd  by  all  tbe  obscurity  of  tbe 
alcbemtstical  autbors.  Baymond  LuHyi  wbose  repn- 
tation  raised  him  to  the  rank  of  adepts  was  bom  at 
Barcelona  in  1235.  He  wrote  on  strong  waters  and 
■Mtals*  His  last  will  and  testament  is  one  of  the  most 
celebrated  of  bis  writings  ^  and  these  are  not  less  ob- 
scure than  those  of  his  ootemjwraries. 

About  the  end  of  the  I4tb  centuryi  Basil  Valentine, 
ft  German  Benedictine  monk,  was  tbe  first  who  for« 
miklly  applied  chemistry  to  medicine.  He  was  tbe 
original  discoverer  of  many  of  the  virtues  of  antimonial 
•ledicines  ^  and  in  bis  celebrated  treatise  on  antimony, 
entitled  Currus  irtumpAaiis  AiUimonii^  are  found  many 
preparations  which  have  since  been  announced  to  the' 
world  as  new  discoveries.  About  tbe  same  time  lived 
Isaacus  Hollandus,  whose  works  have  been  greatly 
commended  by  Boerbaave. 

In  the  beginning  of  the  16th  century  arose  Paracel- 
sus, one  of  the  most  extraordinary  men  who  ever  lived. 
He  was  born  in  1493,  near  Zurich  in  Switzerland, 
Of  a  bold  and  enterprising  spirit,  be  despised  tbe  com- 
mon rules  of  conduct  by  which  men  are  usually  guided. 
By  his  singulsrities  be  rained  his  reputation  to  a  great 
height  \  he  became  an  enthusiast  in  chemistry,  and  in 
the  application  of  substances  prepared  by  chemical  pro- 
cesses to  tbe  cure  of  diseases.  He  was  the  first  publio 
teacher  of  chemistry  iu  Europe,  having  been  appointed 
to  deliver  lectures  on  that  subject  in  the  city  of  Basil : 
but  bis  restless  spirit  did  not  permit  him  to  remain  long 
an  this  situation.  In  two  years  he  was  involved  in  a 
quarrel  with  tbe  magistrates,  from  whom  he  bad  re- 
ceived bis  appointment,  and  left  tbe  city.  Despising 
the  common  principles  of  medical  practice,  and  suc- 
ceeding wonderfully  in  some  cures  by  the  firee  use  of 
opium  and  mercury,  he  thought  be  had  discovered  the 
universal  medicine,  and  promised  immortality  to  him- 
self and  to  bis  patients.  But  while  be  thus  made  such 
iatteriog  promises,  his  own  fiite  furnished  a  sad  proof 
of  tbe  futility  of  his  doctrine.  After  an  almost  unin« 
terrupted  course  of  debauchery,  having  wandered  a 
great  part  of  his  life  from  place  to  place,  be  died  at  an 
um  iu  Saltzburg,  in  the  48th  year  of  his  age. 

A  great  number  of  medical  practiiioneic,  in  the 
course  of  tbe  i6th  century,  adopted  and  propagated 
the  principles  of  Paracelsus.  Among  the  most  distin- 
gnished  of  these  was  Van  Helmont,  a  man  of  consider- 
able genius,  who  was  bom  in  the  year  1577.  Many  of 
the  followers  of  ParaceUus  were  gieally  devoted  to  the 
study  of  cbemibtry  \  and  this,  with  the  absurd  and  un- 
principled conduct  of  their  master,  teuded  not  a  little  to 
bring  the  views  and  speculations  of  tbe  alchemists  into 
disrepute.  Cbemi^itry,  now  freed  from  the  trammels  of 
alchemy,  consis.ed  oaly  of  a  number  of  detached,  uu- 
connected  facts.  To  have  these  facts  brought  together 
in  one  point  of  view,  and  arranged  into  classes,  so  that 
the  knowledge  of  them  miglit  be  applied  to  useful  pur- 
poses, and  the  objrctii  pomted  out  to  which  future  re- 
searches might  be  advantageou:ily  directed,  was  now 
the  great  desideratum*  This  task  was  accomplished 
by  Beccher,  who  distinguished  himself  by  the  extent  of 
his  views,   in  «  work  •entitled  Physica  subterroftea^ 
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which  was  published  at  Frankfort  in  the  year  1669^  lotrodac 
This  was  the  first  dawn  of  true  chemical  science,  and     *tioD. 
in  the  history  of  which  the  publication  of  Beccher^s        » 
work  formed  an  important  sera.  .^ 

In  taking  a  retrospective  view  of  the  progress  ofDiH^overict 
chemistry,  previous  to  th§  publication  of  Beccber'ssf  the  aU 
work,  we  find  that  a  great  number  of  important  facu^'*^'^^*' 
had  biben  discovered  and  collected.  To  tbe  class  of  acids, 
the  sulphuric,  the  nitric,  and  the  muriatic,  were  added  ) 
the  alkalies  were  better  kuown,  and  tbe  volatile  alkali 
was  obtained  from  sal  ammoniac  by  Basil  Valentine, 
by  decomposing  it  by  means  of  soda  or  potass  )  the  sul- 
phate of  potass,  prepared  in  three  or  four  diffierent  ways, 
received  as  many  different  names  }  the  nitrate  of  pot^ 
ass  was  called  ni/rr,  a  name  which  had  been  formerly 
applied  to  soda }  Sylvius  discovered  the  muriate  of  pot- 
ass which  he  denominated  dtgaltve  9ait  ,*  and  Glanher, 
the  sulphate  of  soda,  to  which  he  gave  the  name  tiH>ii- 
derfttl  saltf  though  better  known  by  the  name  of  Glau- 
ber's salt,  by  which  it  is  still  distinguished.  Some  of 
the  earthy  salts  began  to  be  known  about  this  period, 
and  among  others  the  muriate  of  lime,  which  received 
the  name  ofjixed  au/  ammoniac* 

The  earths  tliemselves  were  also  better  known }  lime 
water  was  prepared,  and  some  of  the  alkaline  sulphu- 
rets  were  pointed  out  and  examined. 

The  properties  of  some  of  the  metallic  salts  were 
studied  and  examined  ^  the  nitrate  of  silver  was  known 
under  the  name  and  form  of  cnfMtaU  rfHiana^  and  of 
lapiM  infemaUi ;  the  muriate  of  silver,  under  that  of 
tuna  cartita.  I'be  two  muriates  of  mercury  were  de- 
scribed, and  employed  for  various  purposes.  Tbe  red 
precipitate,  called  arcanum  caraUimim^  9accharum-^a» 
iurnif  or  sugar  of  lead,  tbe  butter  of  antimony,  and  the 
powder  of  adgaroth,  were  either  discovered,  or  their 
properties  more  attentively  investigated  and  ascer- 
tained. 

During  this  period  also,  the  distinction  was  made 
between  tbe  brittle  and  the  ductile  metals.  Bismuth, 
zinc,  antimony,  and  even  arsenic  were  obtained  in  a 
metallic  state.  A  number  of  oxides,  some  metallic 
dves,  fulminating  gold,  turpi th  mineral,  the  saline  pre- 
cipitates of  oiercory,  or  the  mercurial  oxides  of  diner- 
ent  colours,  minium  and  litharge,  colcothar,  the  saflixm 
of  Mars,  and  diaphoretic  antimony,  were  discovered, 
and  the  mode  of  preparing  them  sumciently  described. 

During  this  period,  the  preparation  of  oils  by  distil- 
lation commenced,  and  the  distinction  was  made  be- 
tween the  volatile  and  empyreumatic.  Ethers  were  dis- 
covered, and  the  spirit  of  wine  was  well  known  by  the 
name  alcohol,  which  it  still  bears. 

Tbe  extravagant  history  of  the  alchemists  is  instruct  •pbeir  U- 
tive,  as  affording  a  useful  lesson  to  moderate  oor  ex- itory  aae- 
pectations  in  the  pursuit  of  knowledge,  and  to  restrain  ^^L 
tbem  withiii  the  bounds  which  the  Almighty  has  pre* 
scribed  to  the  range  of  our  investigations.     This  hi- 
story is  iostructive  also,  as  presenting  a  singular  and 
extf  aordinary  feature  in  the  history  of  mankind.     1  o 
our  present  purpose  it  is  immediately  useful,  as  show- 
ing   us   tbe   commencement  of   clicmical   researches. 
Chemistry,  it  is  true,  in  the  hands  of  tbe  alchemists, 
like  every  other  department  of  knowledge  during  the 
dark  ages,  was  involved  iu  mystery,  and  the  knowledge 
it  communicated  kk  a  barbarous  jargon,  to  be  under* 
stood  only  bythe  initiated,  and  scarcely  to  be  decyphered 
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Their  dis- 

coveriet 

cempftnu 


iMirodiQ.  9ai  ODinpraJitndMJ  at  the  praBeit  imf^  with  IIn  aasist- 
tioiL  ance  vf  tlui  •xteiwive  knowledge  of  chemitsl  factf 
wbkh  we  now  potMM*  But  with  all  febe  extravagance 
displayed  in  the  objects  they  pufsiwd,  the  loeans  efl»» 
ployed  were  ultimately  nseful  to  the  ptogtess  of  die* 
misiry.  By  their  incessant  labours^  discovery  was  add* 
ed  to  discevery,  facta  were  makiplled  on  facts,  tboagh 
unaceompaaied  by  any  regular  traia  of  research  of 
reasoning. 

It  may  appear  surprising  that  these  important  dk* 

coveriea  were  not  mere  numerousw     The  akfiemists 

.  bad  labonred  iacessaotLy  in  cheaweal  pursoita  for  aear* 

tiTtfJjr  few.  1^  ^  thousand  years,  and  with  all  the  zeal  and  ardour 
of  enthnsiasts ;  the  labour  of  whole  lives  was  exhaust- 
ed, and  imnsenee  fertones  were  dissipated,  ia  eadea* 
voitring  to  ohtain  the  grand  object  of  all  their  re* 
searches.  Bat  the  spirit  which  prevailed  among  the 
^^        alchemists  was  directly  hostile  to  the  free  communioa* 

TlLere«fon.tion  and  accomulation  of  knowledge.  Tlie  promtnesl 
feature  of  their  character  was  secrecy.  This  indeed 
was  closely  connected  with  the  nature  of  the  object,  to 
attain  which  all  their  pursuits  and  inqunries  were  di* 
rected  :  and  so  strongly  was  this  impressed  upon  tlieir 
minds,  that  they  believed,  or  pretended  to  believe,  that 
the  dreadful  wrath  of  Heaven  would  fall  on  him  who 
should  presume  to  disclose  to  any,  but  to  the  initiated, 
the  secrets  of  the  art.  That  spirit  which  arose  from 
motives  of  avarice  and  self*conceit,  became  at  last  one 
of  the  leading  principles  of  their  conduct.  With  an 
object  so  iflsportant  in  view,  as  the  discovery  of  the 
meaqs  of  putting  themselves  in  possession  of  unlimited 
wealth,  *it  is  little  to  he  wondered  at,  if  they  should 
*  carefully  conceal  from  the  world,  and  even  from  one 
another,  the  steps  in  the  progress  which  led  to  the  ao- 
oomplishment  of  this  end»  Thus,  all  their  processes 
were  carried  en  in  privatei  all  their  discoveries  were 
kept  secret.  In  their  pretended  commanic^tion  of 
knowledge  with  each  other,  they  employed  conven* 
tional  signs  and  figures,  and  assumed  a  myaterioos 
mode  of  writing,  that  they  might  be  undereteod  only 
by  ad^»,  Md  might  b*  toUlly  unintelligible  to  the 
rest  01  mankind* 

Thus  it  waa  scarcely  to  be  expected  that  they  should 
reveal  to  the  world,  either  by  speech  or  writing,  dts« 
coveries  which  most  of  them  probably  believed  were  to 
be  of  such  vast  benefit  to  themselves.  In  this  view^ 
we  khonld  rather  be  surprised  that  any  bf  their  pro- 
cesses were  ever  made  known.  But  here  vanity,  and 
even  avarice,  probably  had  considerable  inflaence  in 
ealling  forth  what  they  pretended  was  an  account  of 
their  attainments  and  discoveries.  Some  of  the  alche- 
mists, perhaps  by  means  of  trick  and  imposture,  had 
acquired  a  high  reputation  for.knoivledge,  and  had  imp* 
posed  a  belief  on  mamy,  that  they  were  actually  in  pos- 
session of  the  philosopher's  stone.  They  were  tbers- 
fi»re  sought  after,  and  often  received  great , rewards 
fer  their  labour,  in  proving  the  eflfecta,  or  trying  the 
success  of  this  wonderful  agent.  To  be  thus  employed 
was  perhaps  the  object  of  many  in  the  publication  of 
their  works.  Bat,  at  the  same  time,  they  cautiously 
avoided  revealing  their  knowledge,  by  employing  my- 
sterious and  metaphorical  laniguage.  Thns  we  may 
account  for  the  iouienetrabkB  obscnrity^  as  well  as  am- 
ny  of  the  ahsuzditMa  which  oharacteriaed  their  writ- 


GoMiderifig  the  eanlioaB  concaahMttt  wiA 
they  carried  on  all  their  proceBsci^  it  is  not  improbaUa 
that  maay  important  dianoveriea  were  asver  announced  w  ^ 
by  the  first  observers  )r  lor  the  very  appearance  of  aoy 
thing  new  or  unexpected,  would  flatter  their  hopes  that 
they  had  advanced  another  step  toward  the  attainaseni 
of  their  objects,  and  that  the  aexi  would  put  them  ia 
full  possession  of  it»  Thna,  such  a  discovery  would  be 
held  iftviolaUy  secret,  and  might  in  this  way  be  lost  fet 


ever. 


The  work  of  Baecher,  which  gave  the  first  seienlifio 
ierm  to  chemical  knowledge,  appeared  about  the  middle 
of  tJie  seventeenth  ceatury^  when  the  light  of  aoienct 
began  to  spread  over  Europe,  and  chemistry  received 
its  share.     The  facts  which  had  been  accumulated  by 
tbe  labours  of  the  aldiemists,  and  to  whidi  Becclieff 
bad  given  a  systematic  form,  were  still  fiurther  metke^       .. 
dised  and  extended  by  his  pupil  StahL      Indeed,  sosuhlim. 
much  was  done  by  the  latter,  in  simplifying  and  im*  proves  tbe 
provioff  the  theory  of  his  master,  that  it  was  afterwards  ^^  ^ 
denominated  from  his  name  the  SiaiUan  or  pJkk^gMc  °^^^^^' 
theory.     This  theory  was  thea  received  and  adopted 
by  all  cbemistSi  and  oootinued  to  iourish  fi>r  mora  thna 
half  a  century.  ^^ 

After  the  middle  of  tbe  seventeenth  century,  the  es«  CbeBiitiy 
tabliahment  of  philosophical  societies  in  Europe  greatly  •(■died  in 
contributed  to  the  diffusion  of  knowledge.  It  was  about 
this  time  that  the  academy  of  sciences  waa  established 
in  France,  and  some  of  its  members-  rose  high  in  ro« 
putatioo  by  their  experiments  and  discoveries  in  ch»« 
mistry.  The.  Boyal  Society  of  Lendoo  was  fouaded 
about  tbe  same  period  \  but  its  members,  foUowing  tha 
example  of  Newton,  were  more  occupied  in  mechani- 
cal philosophy,  and  paid  less  attention  to  chemical 
science.  The  latter,  however,  waa  not  entirely  ovei^ 
looked.  Newton  himaelf  threw  out  some  important 
hints  in  this  department,  and  took  some  general  views 
of  chemical  phenomena  \  Boyle,  along  with  bis 
searchea  in  mechanical  philosophy,  prosecuted  the  sto* 

S  of  chemistry  (  and  the  experimenta  of  Hooko  and 
ayow,  on  the  nature  of  combuatum  and  respirabln 
air,  discover  a  high  d^ree  of  sagacity  and  skill  ia 
their  inveetigations* 

Towards  the  middle  of  the  eighteenth  oentory,  tho 
study  ni  chemistry  became  fashionaUe  in  France^  Be- 
fore this  time  Iiomherg^  Geoffrey,  and  Lemery^  hail 
distinguished  themselvea  by  their  chemical  discoveries.  ^« 
Geoffroy  is  still  deservedly  celebrated  fi)r  his  iaveationja  Fiaace. 
of  die  tables  of  chemical  affinities.,  an  ingenioua  mei* 
thod  of  exhibiting,  at  one  view,  the  principal  results  of 
experiments  in  this  science.  These  taUes  were  af- 
terwards improved  by  several  chemtsts,  especially  hj 
Roaelle,  Wenzel,  and  Bei^gman*  ^5 

But  the  discoveries  of  Dr  Black  formed  one  of  tboBlaek'tdis* 
most  important  suras  in  the  history  of  thia  science,  andcoies^ 
gave  a  new  and  unexpected  turn  to  the  views  of  che- 
mists. It  was  the  object  of  Dr  Black's  researches  to 
discover  the  cause  of  tbe  remarkable  change  which  a 
piece  of  limestone  undergoes  when  it  ia  calcined  or 
burnt,  and  to  point  out  the  reason  of  the  great  diSe* 
rence  of  the  properties  of  this  substance  in  its  diffenni 
states  \  and  his  investigations  were  crowned  with  sue* 
oess.  In  the  year  17559  he  ascertained  that  these 
changes  were  owing  to  the  combination  oreeparation  of 
a  peodiar  kind  of  alci  di&raat  in  its  propectiea  firma 

the 
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46e  ftir  of  tbe  •tontfihcn.  Lime,  when  combraed  ividi 
air,  b  in  tlw  mtid  state,  or  the  state  of  timettone : 
whea  this  air  is  driren  off,  which  is  done  bjr  <Iie  fro- 
<eaa  of  ealcination  or  barMogi  the  limestoae  Im  changed 
te  fioperties ;  it  is  redueed  to  the  caMtic  state,  and 
^ns  lost  considerably  of  its  weight  \  and  this  loss  of 
weight,  Dr  Black  proved,  was  exactly  equal  to  tha 
freight  of  the  air  driven  off.  To  this  air  l>r  Black 
gave  the  naase  o{  fond  mr;  hecaase,  wiwn  anited  ta 
ika  iime  and  other  sohstsnoes,  with  which  it  enters  in* 
to  ooanhination,  it  is  in  •  &xtd  state.  This  disoovesy, 
una  of  the  most  importaat  in  obeiaistry,  opened  a  new 
iield  for  investigation :  for  it  had  not  been  once  sos* 
focted,  that  aerial  snbstances  iDrmed  cemliinations  with 
nond  bodies. 

Froas  this  time,  the  prsgress  of  chemistry  became 

rapid  and  brilliant.     Facts  and  discoveries  were  daily 

3^        jmiktplied,  and  a  spirit  of  eotbnsiasm  for  the  stody  burst 

Otber  im-  forfli,  and  was  widely  diffosed.     In  the  year  1774,  Dr 

P^rtaat^dis-lViestley,  win  had  contributed  largely  to  the  stock  of 

ahesnicai  knowledge;  discovered  pore  or  vital  air,  and 

its  property  of  being  caceUisively  fit  for  the  porposes 

mS  respiratien  and  oombustton.     in  the  year  1781,  Mr 

Cavaoidish,  awother  ingeoioos  £ngHsh  chemist,  proved 

that  water  ts  ant  a  simple 'element,  hot  composed  of 

ftS9t  or  vital  air,  and  snflanraisible  air  j  csMed  now  in 

cfaemical  langnage,  oxygen  and  liydrogen. 

Bat,  previons  to  this  time,  two  ohenists  ^ad  9^ 
foaxad  in  Sweden,  had  distingoished  themselves  by 
their  seal,  iogenai^,  and  indefatigable  industry,  and 
Imd  obtained  the  Irighest  nspotation  tmt  their  iavainable 
JisODvries  m  cbsmioal  science.  These  were  the  cele^ 
brated  Bergman  and  Scheele,  whtoe  names  will  not  be 
firgotten,  aa  long  aa  modesty,  candeor,  and  troth,  are 
Jieneoittd  among  maDkini. 

In  the  mean  time,  the  Fnach  ehoaists  were  not  idle, 
ll'he  celebrated  Lavoisier,  in  cea^netion  with  some  of 
Jiis  phBosQphical  friends,  conftnned,  by  the  most'deoi* 
Besevxperimeots,  the  truth  el  Mr  CMrendiih*s  diseovenr 
of  the  composition  of  >  water,  which  was  now  received 
nnd  ndopted  by  ahnost  waery  channst.  The  aame  n»- 
fcrtiMnff  philosopher,  Lavoisier,  whose  bright  oafear 
4vms  ont  short  by  the  bamsie  of  the  French  revekitioii, 
ftnd,  previons  to  the  time  aliaded  to,  enriched  chemi* 
«al  science  with  msny  valuable  and  importnat  facts. 
He  had'gseatly  contisfauted  tx)  the  overthrow  of  tha 
fblogistio  theory,  by  a  series  of  aoonrate  eacperiments 
nid  nhaervations  on  the  oalcioation  of  metals.  It  had 
now  beoooM  a  question,  whether  metals^  doring  the 
frotess  of  calcination,  gave  out  any  snbatanoe  ^  thist  is, 
whether  they  contained  any  phlogiston  }  and  Lavnisier 
iBoontestably  proved,  diat  metals  caanot  be  calcined, 
excepting  in  contact  with  pure  air,  and  that  the  calx 
ihns  obtained  was,  in  <a)l  oaaea,  exactly  eqoal  to  the 
wffight  of  the  metal,  added  to  the  quantity  ^  air  which 
had  disappeanrd. 

Chemiitry  hod  now,  by  its  mpid  and  unexampled 
IBogreas,  so  hr  extended  itwlf,  and  had  accomnlated 
00  large  a  body  of  facts,  that  the  barbanus  aad  <arbw 
tnry  hmgaage  i^hiish  die  nlohesiists  employed  to  veil 
iheir  nhoteries,  and  part  of  which  had  been  ndoptod 
and  imitated  in  lang08|re  eqoaliy  obscore  and  nrbitrary 
hf  tha  narlisr  cliearists,  itndnid  it  extremely  difficnh 
to  be  acquired  or  nnderstood.  This  dimdvnntage  was 
badly  nod  jaady  coniphiiaed  e^  tat  the  difieukist  in 
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the  way  of  remedying  it  seeaMd  almost  insaraonntable*  introdiic- 
The  French  ehomists,  however,  wndeitook  the  arduous      tion. 
task,  and  completely  sooceeded  in  their  laboors.    To  '      » 
these  illostrions  philosophers  wo  are  indebted  for  the  ^   ^^ 


yreseat  hmgoage  of  chemistry,  which  is  so  ooqstmcted,  meaclsT 
that  every  word,  and  every  oombination,  has  an  appro-  ture. 
priate  mcaninsr,  and  dearly  expresses  the  nature  and 
composition  of  the  snbstanee  which  it  represeats.  It  is 
to  this  improveoKnt  in  its  langoa|^,  that  we  are  to  as- 
cribe the  facility  and  precision  with  which  the  know« 
ledge  of  chemistry  can  now  be  commnnicated,  and 
which  has  materially  contribated  to  its  general  diffo* 
sion  and  coitivatien. 

The  career  of  chemical  science  has  nooordingly  been 
of  late  years  even  more  rapid  than  was  then  anticipa* 
ted.  It  has  been  signalized  by  the  brilliant  discoveries 
of  tbe  composition  of  the  alkailies  and  earths,  the  doo* 
triae  of  definite  combioiog  quantities,  or  the  atomio 
theory,  by  maltitodes  of  elegant  improved  manipnla- 
tioas,  new  eompoond  substances,  new  siiaple  elements, 
and  new  practical  applications  of  ohemioal  knowledge* 
In  this  place  we  sfanll  refrain  from  aay  formal  eulogy 
on  iiving  chemists.  The  results  of  their  labours  will 
he  recorded  in  the  body  cf  this  article,  with  a  srinnte* 
ness  proportioned  to  its  general  oxteat,  and  will  form, 
wn  hope,  an  iastmotive  improvement  ia  the  present, 
oemparad  with  the  former  editions  of  this  woik.  On 
some  sobjeots  we  shall  refer  to  the  eonpeopooding  artido 
contained  in  the  SuppLEifEMT,  which  is  now  in  conrso 
•f  pnblication,  exhibiting  a  soparate  Tiew  of  the  most 
reoent  improvements.  It  has  been  necessary,  however, 
to  ^dtev  this  article  materially,  as  onr  latest  discove- 
ries not  only  serve  to  enlarge  our  former  views,  bat  to 
correot  them* 
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I.  According  to  the  ancient  philooDphers,  nil  anatter  filements 
consisted  'of  tfonr  principles  or  elements.    These  were  of  bodies 
£re,  mitf  water,  and  earth.    This  opinion,  nnder  differ^  *™?'J~^ 
ont  modifioatioos,  seems  to  have  nnrvereally  prevailed. 
But  the  discoveries  of  modem  chemistry  have  proved, 
that  three  of  these  elements,  at  least,  are  compound 
sabstanoes.     Fire  is  a  compound  of  l%ht  and  heat  }  air, 
of  oxygenous  and  azotic  gas  j  nnd  water,  of  oxygen 
and  hydrogen. 

The  akhemists,  not  satisfied  with  this  division  cf  the 
lorinciples  of  bodies,  adopted  another,  which  was  move 
appropriate  to  the  nature  of  their  labours  and  experi- 
menis,  and  was  better  calculated  to  explain  the  appear- 
ances with  which  they  were  acquainted.  The  «lenients  The  slche- 
of  all  bodies,  according  to  their  theory,  were  ooA,  sul^muH. 
pkur,  and  maneury :  and  these  were  long  known  among 
the  alchemists  by  the  appellation  of  the  tria  jin'mm. 
These  were  admitted  by  all  the  akhemistioal  writers 
•down  to  the  time  of  Paracelsos,  who  adopted  them,  ai|d 
nddod  two  OMre  to  the  nnmber.  These  five  elements  or 
principles  were  thus  characterized,  £vety  thing  ^ame 
under  the  name  of  salt  which  was  sohrble  cr  sapid  3  aU 
jniummablo  sobstanoes  were  caHed  smfykmr^  and  every 
•nolatile'aohstance,  which  flies  off  without  boraing,  was 
cdbsd  WMreary  or  ^spMu  £)very  thing  liquid  and  insi« 
•pid  wasoalled  pUegm  or  tierter :  every  thing  that  was 
diy^aasipid,  fiittd,  nnd  insoluUo,  was  oaHad^snA,  or 
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eapui  moHuum.  The  two  last,  wbich  were  added  by 
ParaccUQSy  are  iynonjoious  with  the  water  and  earth 
of  tbelancieots.  According  to  the  original  theorv  of 
the  alchemists,  all  bodies  may  be  decomposed  by  fire, 
and  resolved  into  their  three  constituent  principles. 
The  mercury,  or  spirit,  escapes  during  combustion  in 
the  form  of  smoke  \  the  sulphur  is  inflamed  \  and  the 
salt,  or  fixed  principle,  remains  behind. 

Beccher,  whom  we  have  already  mentioned  as  the 
founder  of  chemical  science,  perceiving  the  vague  and 
unsettled  notions  of  the  alchemists,  with  regard  to  the 
principles  of  bodies,  generalized  and  simplified  still 
more,  the  chemical  facts  which  were  then  known.  Ac« 
cording  to  his  theory,  all  bodies  consisted  of  earth  and 
%vAter.  Under  the  former  he  included  every  thing  that 
WHS  dry,  and  under  the  latter,  every  thing  humid.  He 
admitted  three  earthy  principles,  namely,  the  fusible 
eHrth,  the  inflammable  earth,  and  the  mercurial  earth. 
The  fir«t  was  the  principle  of  dryness,  of  infusibility 
and  hardness.  The  fusible  earth,  combined  with  wa- 
ter, composed  an  acid,  which  was  called  the  univcrwal 
Qcid^  because  all  other  acids  owed  their  properties  to 
it.  The  inflammable  earth  was  considered  as  the  prin- 
ciple of  combustibility  \  and  the  mercurial  earth  as  the 
principle  of  volatility.  The  fusible  and  the  mercurial 
earths,  with  water,  composed  common  salt ;  and  the  io- 
flamnukble  earth,  with  the  universal  acid,  formed  sul- 
phur. The  metals  were  composed  of  these  three  earths 
iu  equal  proportions.  When  the  mercurial  earth  was 
in  small  proportion,  the  compound  was  stone ;  when  the 
fusible  was  in  greater  proportion,  the  compound  formed 
the  precious  stones  f  and  the  resulting  compounds  are 
the  colorific  earths,  when  the  inflammable  earth  is  in 
the  largest,  and  the  fusible  in  the  smallest  proportion* 

This  theory  of , Beccher  was  considerably  modified 
by  his  pupil  Stahl.  The  inflammable  earth  of.  Bec- 
cher, seems  to  have  been  changed  by  him  into  the  prin- 
ciple of  inflammability  or  fixed  fire,  which  he  called 
phlogiston.  He  admitted  the  universal  acid,  but  re- 
jected the  mereurial  earth.  The  number  of  elements 
in  the  theory  thus  modified  by  Stahl  amounted  to  five* 
These  were,  cnir,  tua^rr,  phlogiston^  earthf  and  the  uni' 
versalaeitL 

This  mode  of  considering  the  elements  of  bodies,  of 
their  first  principles,  and  of  admitting  such  arbitrary 
and  erreneous  distinctions,  is  justly  banished  from  che- 
mical science.  All  substances  are  supposed  to  be  simple, 
which  have  not  been  decomposed,  without  regard  to 
primitive  elements  or  principles,  such  as  are  hitherto 
not  ascertained  by  experiment. 

2.  To  acquire  the  knowledge  of  those  properties  of 
bodies,  investigation  of  which  is  properly  included  un- 
der the  ^chemical  science,  two  methods  are  employed : 
The  one  is  the  method  of  analysis  or  decomposition ;  the 
other  is  that  of  synthesis,  or  composition.  By  the  one, 
the  diflerent  simple  substances  of  which  compound 
bodies  consist,  ace  separated,  and  their  properties  indi- 
vidually examioed  i  by  the  other,  the  simple  substances 
are  combined  together,  and  the  properties  of  the  new 
compound  are  investigated* 

Different  modes  of  analjpsis  have  been  admitted  and 
described  by  chemical  writers.  Some  bodies,  when  ex- 
posed ta  the  aotioa  of  heat  and  air,,  undergo  m  total  se- 
paratioa  of  their  component  parte.  This  is  called  spet^ 
tsnetms  ailalysis.    Thus,  some  nftBecaiSy  and  all  vege* 


table  and  animal  matters,  when  deprived  of  life  in  fiu  btfodso- 
vourable  cireumstances,  slowly  separate  into  their  com-      tien. 
ponent  parts )  and  in  the  same  way  the  principiee  of        •    "^ 
which   some  liquids    are   composed,    re*act   on   each 
other,  end  spontaneously  separate,  thus  giving  an  op. 
portonity  of  investigating  the  nature  of  these  substan* 
ces. 

Analysis  by  fire  operates  by  the  accomulation  of 
caloric  in  bodies  ^  and  by  the  power  which  it  has  of 
separating  their  particles  to  favour  their  examination* 
But  this  instrument  of  analysis  is  to  be  considered  oolj 
as  one  of  the  means  which  should  concur  with  many 
others,  to  throw  light  on  the  real  composition  of  bodiesu 
For  it  will  afterwards  appear,  that  the  different  quai^ 
titles  of  caloric  accumulated  in  bodies,  have  the  greatest 
effects  in  giving  diflfi^rent  results,  and  changing  the  order 
of  decomposition* 

Another  mode  of  analysis  is  by  means  of  re-agentAi 
This  is  conducted  by  placing  the  compound  body  which 
is  to  be  examined,  in  contact  with  various  substanoeip 
which  have  the  power  of  separating  its  constituent  paiti» 
This  is  always  done  by  forming  a  combination  with 
one  of  the  oonstitaents,  to  the  exclusion  of  others.  It 
is  here  that  the  genius  and  science  of  the  chemist  np^ 
pear  most  conspicuous ;  for  every  substance  in  natnn^ 
and  all  the  products  of  art,  become  valuable  instant 
ments  in  his  hands,  to  ascertain  the  nature,  and  to 
examine  the  properties,  of  the  substances  which  come 
under  his  examination.  The  different  means  of  analy^ 
sis  which  cliemists  have  employed,^  to  arrive  at  the 
knowledge  of  compound  bodies,  have  been  deemed  of 
such  importance  and  utility,  that  chemistry  has  been 
called  the  science  t^anahfsisn 

Synthesis,  or  composition,  is  the  union  of  two  orsyntMs. 
mora  simple  substances.  This  union,  from  whence  n 
new  compound  results,  'has  become  an  important  step 
in  prosecuting  knowledge  of  the  properties  of  bodies, 
and  in  forming  a  number  of  prodocts  useful  in  the  artSi 
and  necessary  to  our  wants  \  and  thus  it  is  considered 
by  chemists  as  in  some  measure  the  inverse  of  the  me* 
tbod  of  analysis,  as  the  perfeetion  of  their  art,  and  one 
of  the  great  instruments  of  their  operations.  The  nc» 
thod  of  synthesis  or  composition,  ooneideRd  as  n  cho^ 
mical  process  to  acquire  the  knowledge  of  the  intimate 
and  reciprocal  action  of  bodies,  is  in  reality  more  fte* 
quently  employed  than  that  of  analysis ;  anid  the  name 
of  the  science,  if  we  were  to  regard  these  two  nsethod^ 
should  rather  be  called  the  science  rfsytUhesis  than  the 
science  of  analysis.  In  all  eases  of  complicated  an»- 
lysis,  the  operations  are  synthetic.  Gimpeonds  of  an 
inferior  order  are  formed,  but  mpre  numerous  than  the 
first  compounds  which  were  subjected  to  analysis  or  ex* 
ami  nation. 

But  besides,  there  are  many  bodies  which  have  never 
yet  been  decomposed.  It  is  only  by  composition  or 
synthesis,  that  is,  by  combining  them  with  ethers,  and 
by  examining  the  nature  of  the  compounds  which  are 
formed  by  this  combination,  that  tho  chemical  propeiv 
ties  of  these  can  he  investigated. 

However  various  the  operations  of  chemistry  may  be  | 
however  numerous  and  diBsrent  from  each  other  the 
results  obtained  ;  they  mav  all  he  referred  to  analysk 
or -synthesis,  and  he  reganwd^citfaer  as  combinations  or 
decompositions. 

}«.  It  mnst  be  univerBnlljr  allovedy.  that  it  iaof  veal 
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Intradnc-  intMrtanee,  in  acquiring  or  comnounicating  knowledge, 
tioD*  to  have  a  clear  view  of  the  objects  of  our  sttidies  ^  and 
this  becomes  the  more  necessary,  in  proportion  us  the 
facts  in  any  science  are  accumu)ated|  and  the  objects 
which  it  comprehends  become  more  nomeroos.  In 
many  of  the  arrangements  of  chemical  knowledge 
which  have  been  proposed  to  the  world,  the  objects  of 
this  science  have  been  classed  together  according  to 
certain  resemblances  in  one  or  two  points,  while  they 
are  totally  distinct  in  all  others.  But  an  arrangement 
which  is  founded  on  the  properties  and  characters  of 
sabstanoes  which  have  not  been  fully  ascertained  and 
generally  admitted,  most  tend  to  obstruct,  rather  than 
fiusilitate  the  acquisition  of  science.  If,  for  instance, 
the  objects  of  chemical  knowledge  are  to  be  arranged 
according  to  their  combustibility  or  incombustibility, 
the  nature  of  the  process  of  combustion  ought  to  be 
folly  understood,  and  the  effects  of  combustion  on  the 
substances  to  be  classed  in  this  way^  clearly  establish* 
ed.  If  all  this  has  not  been  previously  attended  to, 
the  principles  of  the  arrangement  must  be  fslse,  and 
most  anavoidably  lead  to  error.  As  a  proof  of  the 
troth  of  our  remarks,  the  same  substance  has  been  con- 
sidered by  one  chemist  as  a  combustible  body,  and  ar- 
ranged by  anoUier  in  the  class  of  combustibles  ;  and 
eren  by  the  same  chemist  it  is  described  as  combustible 
at  one  time,  and  incombustible  at  another,  according 
to  the  theoretic  nomenclatnre  which  then  prevails. 

Without  psrsuing  any  method  of  arrangement  found- 
ed on  particular  theories  or  systems,  we  shall  en- 
deavoor,  in  the  following  treatise,  to  lay  before  our 
readers  a  full  view  ef  the  present  state  of  chemical 
science ;  and  in  arranging  the  great  body  of  facts  of 
which  it  consists,  we  shall  observe  the  two  following 
rules.  X,  To  introduce  the  substances  to  be  examined 
according  to  the  simplicity  of  their  composition  ^  and, 
2.  According  to  their  importance  as  chemical  agents. 
The  plan  which  we  propose  to  pursue,  in  treating  of 
these  different  classes  of  bodies,  is,  i .  To  consider  their 
properties  as  simple  substances,  and,  3.  The  combina- 
tions which  they  form  with  those  which  have  been  de-- 
scribed.  By  previously  following  out  this  plan,  we 
hope  to  have  less  anticipation  and  repetition  than  would 
otherwise  be  occasioned. 

la  conformity  with  the  principles  now  stated,  the 
following  table  exhibits  a  view  of  the  order  which  we 
shall  observe  m  this  treatise.  In  the  present  state  of 
chemical  science,  and  in  its  application  to  explain  the 
pheaoosenft  of  nature,  or  to  improve  the  arts  of  life, 
the  whole  ouiy  be  conveniently  arranged  into  twenty 
•hapters* 

I.  Affinity. 
II.  Light. 

III.  Heat. 

IV.  Oxygen  Gas. 
v.  Azotic  Gas  and  its  combination^  . 

VI.  Hydrogen,  &c. 
VII.  Carbone,  fcc. 
VIII.  Phosphorus,  &c, 
IX.  Sulphur,  &c.. 
X*  Acids,  &c.  ^ 
I.  Sulphurio^, 
2*  Nitric, 

3.  Muriatic,  (Chlorine.) . 
4«  Oxiodic  and  Hydrlodic  (Iodine,)  &c. 
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XL  Inflammable  Substa^^ces. 

1.  Alcohol, 

2.  Ether, 

3.  Oils. 

XII.  Alkalies. 

1.  Potash  and  its  combinations* 

2.  Soda. 

3.  Lithina. 
4*  Ammonia. 

Xlir.  Earths. 

X.  Lime  and  its  combinations. 

2.  Barytes. 

3.  Strontites. 

4.  Magnesia. 

5.  Alumina. 

6.  Silica. 

7.  Yttria. 

8.  Gluciiia. 

9.  Zirconia. 
10.  Thorina. 

XIV.  Metals. 

1.  Arsenic  and  its  combinations. 

2.  Tungsten. 

3.  Molybdena. 

4.  Chromiom. 

5.  Columbium. 

6.  Titanium. 

7.  Uranium. 

8.  Cerium. 

9.  Cobalt. 

10.  Nickel. 

11.  Manganese. 

12.  Bismuth. 

13.  Antimony. 

14.  Tellurium. 

15.  Selenium. 

16.  Mercury. 

17.  Zinc. 

18.  Tin. 

19.  Lead. 
to.  Iron. 

21.  Copper. 

22.  Silver. 

23.  Gold. 

24.  Platina* 
25*  Rhodium.. 

26.  Palladium.. 

27.  Iridium. 

20.  Osmium. 

XV.  The  Atmosphere. 
XVL  Waters. 

1.  Sea  water. 

2.  Mineral  waters. 

XVII.  Minerals. 

I.  Component  purts* 
2*  Analysis. 

XVIII.  Vegetables. 

1.  Functions. 

2.  Decomposition. 

3.  Component  parts. 

XIX.  Animals. 

1.  Functions. 

2.  Decomposition. 
3*  Component  parts* 
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Aflloity.  sion^  homogeneoui  qfflnily^  or  the  attraction  afaggrega" 
^■■-■'v'*-*'  tion  $  but  when  ilissimilar  particles,  or  the  particles  of 
two  substances  of  different  qualities,  consbine  togetlier, 
the  force  or  attraction  which  is  here  eierted  has  been 
called  heterogenetjus  qfinity^  the  attraction  afcmnpon- 
tionj  or,  strictly  speaking,  chemical  affinity.  In  the 
three  folloiving  sections,  we  propose  to  give  an  account 
of  the  opinions  and  doctrines  which  have  been  held  by 
jihilosophers  with  regard  to  the  nature  and  force  of 
these  attractions.  Of  the  two  first  we  shall  only  take 
ft  short  view  ;  but  shall  enter  more  fully  into  the  detail 
of  the  latter,  namely,  chemical  affinity,  which  more 
strictly  belongs  to  our  present  subject. 

Sect.  I.  OfAnHEsioir* 

By  adhesion,  is  to  be  understood,  that  force  which 
retains  different  substances  in  contact  with  each  other. 
Thus^  water  adheres  to  the  finger,  which  is  said  to  be 
ep       wet,  and  mercury  brought  into  contact  with  gold,  ad« 
la  what      lieres  with  great  force.     Adhesion  takes  place,  either 
^"'^™^' .     between  two  solids,  as  marble  or  glass ;  or  between 
^|[^^J     solids  and  fluids,  as  when  water  rises  in  capillary  tubes  ; 
or  between  two  fluids,  as  water  and  oil.     Dr  l)esagu- 
4ier8  found  by  experiment,  that  two  plates  of  glass,  of 
one-tenth  of  an  inch  in  diameter,  adhered  with  a  force 
equal  to  17  ounces.     The  adhesion  of  two  fluids  has 
been  proved  by  the  experiment  of  Lagrange  and  Cigna, 
fts  that  of  oil  and  water,  between  which  it  was  former- 
ly supposed  there  existed  a  natural  repulsion  ;  and  the 
experimenU  on  capillary  attraction,  and  particularly 
the  ascent  of  water  between  two  panes  of  glass,  which 
was  ascertained  by  Dr  Brook  Taylor,  have  establiiihed 
the  attraction  between  solids  and  fluids. 
A  ciranteil       '^^^  adhesive  force,  or  the  cause  of  this  attraction, 
fof.  has  been  differently  accounted  for  by  philosophers.     In 

a  dissertation  on  the  weight  of  the  atmosphere,  pub- 
lished in  1682  by  James  Bernoulli,  he  ascribes  the 
resistance  which  two  polished  pieces  of  marble  oppos- 
ed to  their  separation  to  the  pressure  of  the  air  \  and 
in  proof  of  this,  he  states  as  a  fact,  that  the  two  plates 
could  be  easily  separated  in  vacuo*    But  it  has  been 
supposed  that  he  bad  either  never  attempted  Co  verify 
this  fact,  or  that  the  experiment  had  been  accompanied 
bj  some  fallacy.     Dr  Taylor  concluded  from  his  ex- 
periments, that  the  intensity  of  the  adhesive  power  of 
surfaces  might  be  measured  by  the  weight  which  was 
required  to  separate  them.     About  the  same  time  Mr 
Hawksbee  proved  by  experiment,  that  the  adhesion  of 
surfaces  and  capillary  attraction  were  not  to  be  ascrib- 
ed to  the  pressure  of  the  atmosphere,  as  Bernoulli  had 
supposed  :  but  Lagrange  and  Cigna,  after  having  prov- 
-ed  the  adhesion  between  oil  and  water,  thought  that  it 
was  owing  to  a  different  cause  from  that  of  attraction. 
They  sup.nosed  that  it  was  occasioned  by  the  pressure 
of  the  air,  and  that  the  opinion  of  Dr  Taylor  was  not 
well  founded.     Such  were  the  opinions  held  by  philo- 
sophers on  this  subject,  when  Morveau,  In  the  year 
1773,  instituted  a  series  of  experiments  on  adhesion, 
which  he  exhibited  at  Dijon.     By  these  experiments 
he  proved,  that  this  attraction  was  not  owing  to  the 
pressure  of  the  air,  but  entirely  to  the  mutual  attrac- 
•tion  of  the  two  substances.     To  prove  this,  a  polished 
plate  of  glass  was  suspended  from  the  arm  of  a  balance, 
ftnd  placed  In  contact  with  a  surface  of  mercury.    The 
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weight  necessary  to  separate  the  two  surfaces  WftS  eqaal  Afinlif. 
to  nine  gros  and  some  grains.  The  whole  apparatus 
was  placed  under  the  receiver  of  an  air-pump,  which 
was  exhausted  of  the  air  as  roach  as  possible.  Exactly 
the  .same  force  was  still  required  to  separate  the  sur- 
faces. The  same  disk  of  ghiss  brought  into  contact 
with  pure  water,  adhered  to  it  with  a  force  equal  to 
258  grains )  but  from  the  surface  of  a  solution  of  po- 
tash, it  required  only  a  force  of  2x0  grains.  This  in- 
equality of  effects  with  equal  diameters,  and  in  the  in*> 
verse  order  of  the  respective  densities,  seemed  not  on- 
ly to  be  decisive  in  favour  of  Dr  Taylor*s  method,  bat 
appeared  to  point  out  the  possibility  of  applying  it  to 
the  calculation  of  chemical  affinities.  For  the  force  of 
adhesion  being  necessarily  proportional  to  the  points 
of  contact,  and  the  sum  of  the  points  of  contact  not 
varying  in  the  adhesion  of  a  fluid  and  a  solid  with  equal 
surfaces,  bnt  by  the  figure  of  their  constiloent  parts, 
the  difference  of  the  results  points  out  to  us  precisely 
a  cause  analogous  to  that  which  produces  affinity,  the 
force  of  which  it  becomes  easj,  in  these  ciccumstances, 
to  measure  and  compare.  ^i 

To  ascertain  the  accuracy  of  this  ntethod,  plates  of  Morveai's 
the  different  metals,  of  an  Inch  in  diameter,  and  ofexpcri. 
equal  thickness,  perfectly  round,  and  well  polished,  "^'^^ 
were  procured.  They  were  furnished,  each  with  r 
small  ring  in  the  centre,  to  keep  them  suspended  pa- 
rallel to  the  horizon.  Each  of  the  plates  was  suspend- 
ed in  turn  to  the  arm  of  an  assay  balance,  and  accurate* 
ly  counterpoised  by.  weights  in  the.  opposite  scale.  Thus 
balanced,  the  plate  was  applied  to  the  surface  of  mei^ 
cury  in  a  cnp,  by  sliding  it  over  the  mercary  in  the 
same  manner  as  is  practised  for  silvering  mimics,  to 
exclude  the  whole  of  the  air.  Weights  were  then  put 
into  the  opposite  scale,  till  the  adhesion  between  the 
plate  and  the  mercury  was  broken.  In  each  experi« 
roent  fresh  mercury  was  employed.  The  following  table 
exhibits  the  results  of  these  experiments. 


Gold  adheres  to  mercurjr  with  a  force  equal  to 

Silver  -  -  - 

Tin  -  - 

Lead 

Bismuth  • 

Zinc  -  •  -  - 

Copper  .  -  - 

Antimony         .  .  -  - 

Iron  .  .  .  •  - 

Cobalt  •  .  .  • 


Graffts. 
446 
429 
418 

397 

37a 
204 

242 

126 

8 


In  considering  the  remarkable  differences,  we  clearly 
see  that  the  pressure  of  the  atmosphere  has  little  or  nc 
influence,  since  its  effects  must  have  been  precisely  si- 
milar in'  the  different  cases,  nor  do  they  depend  on  the 
difference  of  polish  on  the  surface  \  for  a  plate  of  iioo, 
simply  smooth  and  filed,  adheres  more  strongly  than  a 
plate  of  the  same  diameter  which  has  received  the  high- 
est polish.  Nor  are  these  di&reuces  owing  to  the  dif- 
ference of  density  \  for  in  this  case  silver  would  follow 
lead  \  cobalt  would  adhere  with  a  greater  force  than 
zinc,  and  iron  with  a  greater  than  that  of  tin.  On  tlie 
contrary,  the  order  of  their  densities  is  reversed.  What 
then  is  the  order  in  which  the  adhesion  of  these  differ- 
ent substances  takes  place  ?  It  is  precisely,  says  Mor* 
veau,  the  order  of  afl^nlty,  or  the  greater  or  less  solobi- 

liiy 
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Aftnfty.  Iity  of  the  roetdls  iki  iliercary.  Gold,  of  all  the  metalii 
attracts  mercary  most  strongly )  but  mercory  dissolves 
neither  iron  nor  cobalt,  and  therefore  they  are  placed 
at  the  bottom  of  the  list.  This  correspondence,  he  far- 
ther observes,  cannot  certainly  be  the  effect  of  chance, 
but  clearly  depends  on  the  general  property  of  matter 
called  attraction.  This  property,  which  is  always  the  . 
Same,  and  always  subject  to  the  same  laws,  produces 
according  to  him  very  different  effects,  corresponding  to 
the  different  distances  between  llie  particles  occasioned 
by  the  variety  of  elemental^  forms  ;  and  thus  it  may 
be  possible  to  estimate  the  force  of  chemical  aflinify  by 
the  force  of  adhesion.  In  the  present  case,  for  instance, 
the  real  affinities  which  tend  to  combine  mercury  with 
gold,  silver,  zinc,  and  copper,  may  be  expressed  by  the 
above  numbers  446,  429,  204,  and  142. 

Achard  of  Berlin,  convinced  by  Morveau*s  esperi- 
ments,  of  the  accuracy  of  Dr  Taylor's  method,  saw  its 
importance  in  chemistry ;  and  having  examined  the 
principle,  made  a  great  number  of  applications  of  it, 
which  he  published  in  1780.  The  result  of  these  ob« 
servations,  if  accurately  obtained,  can  alone  guide  us  in 
estimating  the  points  of  contact  by  adhesion,  and  by 
calculating  the  points  of  contact,  to  ascertain  the  figure 
of  the  particles  which  touch,  and  the  resulting  affini- 
Requisites*  ties.  Three  conditions  are  essential  to  the  accuracy 
and  uniformity  of  eaeh  experiment,  i.  That  the  solid 
body  whose  adhesion  with  a  fluid  is  to  be  estimated  be 
so  suspended  as  to  be  in  a  horizontal  position,  and  that 
the  force  employed  to  detach  it,  should  always  act  in  a 
line  which  forms  a  right  angle  with  the  surface. of  the 
fluid.  2.  That  there  be  no  air  interposed  between  the 
surface  of  the  solid  and  the  fluid ;  and,  3.  That  the 
weights  employed  as  a  counterpoise  may  be  added,  espe- 
cially towards  the  end,  in  very  small  quantity,  not  more 
than  a  quarter  of  a  grain  each  ^  and  to  avoid  any  sud- 
den jerk,'  they  should  be  placed  gently  in  the  scale. 

The  first  point  which  he  wished  to  ascertain  wa^, 
whether  the  difference  of  atmospherical  pressure,  the 
temperature  remaining  the  same,  caused  any  difference 
in  the  adhesion  of  surfaces.  For  he  found  that  the 
adhesive  force  between  a  plate  of  glass  and  distilled 
water  was  the  same  at  all  pressures,  but  the  uniformity 
of  the  results  varied  when  he  operated  at  different 
degrees  of  temperature,  while  the  elevation  of  the 
barometer  continued  the  same  ^  and  he  found  that  this 
variation  did  not  arise  from  the  different  temperatures 
of  the  surrounding  air,  but  from  that  of  the  water. 
When  the  fluids  are  colder,  the  adhesion  is  the  stronger  j 
and  the  reason  is  obvious :  containing^  more  matter  un- 
der the  same  volume,  they  roust  present  a  greater  num- 
ber of  points  of  contact  in  the  same  space  }  and  since 
the  force  of  the  adhesion  is  in  proportion  to  the  number 
of  the  points  of  contact,  it  ought  to  increase  when  the 
fluids  are  condensed  by  cold,  and  to  diminish  when  they 
are  rarefied  by  heat.  Achard  did  not  stop  with  ob- 
serving these  variations  of  the  force  of  adhesion  be- 
tween glass  and  water  heated  to  different  temperatures  \ 
he  subjected  them  to  calculation,  to  verify  his  observa- 
tions, and  render  their  application  easy  to  all  degrees. 
We  subjoin  his  table  exhibiting  the  force  of  adhesion 
by  observation,  and  also  by  calculation.  He  proceed- 
ed on  the  following  data* 

Let  X  be  the  temperature  of  the  water,  y  the  corre- 
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aponding  adheaion,  B  its  coefficient,  and  a  the  constant    Affinity. 


force*  We  have  then  the  equation  x^za-^bt/.  To 
find  die  value  of  a  and  3,  he  employed  two  observa- 
tions ;  the  one  in  which  water  at  104*  of  Sulzer^s  ther- 
mometer, adhered  to  the  glass  disk  with  a  force  equal 
to  80  grains,  and  the  other  in  which  water  at  56° 
adhered  with  a  force  equal  to  89  grains.  Proceeding 
from  these  two  terms  I04^sa-— 806 

S6  =fl— 89*, 
we  have  0^:530 

9 
And  thus  the  relation  of  the  temperature  of  water  to 

its  adhesion  to  glass  may  be  thus  expressed  :  «z=530" 

— y ;  and  from  thence  are  deduced  the  corresponding 

values  of  s  and  y  for  all  the  adhesions  of  glass  to  water 
at  any  temperature.  Such  are  the  data  from  which, 
and  the  corresponding  experiments,  Achard  formed 
the  table  which  exhibits  the  adhesive  ferce  of  a  glass 
disk  of  It  inch  in  diameter,  to  water  at  different  tem- 
peratures }  and  shewing  the  difference  of  the  results. 

TABLE  L 


D«gnct  of 

Uegrr»  .f 

Adbeiion 

Adhesion 

Suteer't 

F.brcn. 

b/Ezperi- 

foand  by 

Difference. 

Xhera. 

Theim. 

neat 

Calculation. 

95 

141.687 

81.25  gis. 

81.55 

—0.3 

t° 

»35-9>4 

82.5 

82.5 

0. 

8j 

130.141 

83.75 

83.43 

+0-34 

80 

124.368 

84-5 

84.37 

+0.13 

75 

118.595 

^5-7S 

85.31 

+0*46 

70 

112.822 

86. 

86.2c 
87.18 

—0.25 

65 

107.049 

h-^i 

+0.07 

60 

101.276 

88.5 

88.12 

+0.38 

55 

95-503 

89. 

89x6 

—0.06 

50 

89.730 

90.25 

90. 

+0.25 

45 

78.184 

90.75 

90.93 

— o.i6 

40 

92. 

91.87 

+0.13 

35 

'M*o 

9»-75 

92.81 

^-0.04 

33 

66.638 

93-75 

93-73 

+0.02 

25 

60.865 

94-5 

94.68 

-0.18 

20 

55092 

95-75 

95.62 

+0-13 

»5 

49-3  »9 

96.25 

96.56 

—0.31 

10 

43-54<5 

97.5 

97.5 

0. 

64 

A«1hcsion 

of  i!}9ii*  to 

WAtcr. 


The  temperature  being  supposed  to  continue  the 
same,  if  this  principle  be  well  founded,  the  force  of 
adhesion  of  any  given  body  with  water,  ought  not  only 
to  increase  or  diminish  according  to  the  extent  of  sur- 
face, but  these  diflerences  ought  to  be  as  the  difference 
of  the  surfaces. 

If  then  />  be  the  force  with  which  a  disk  of  glass 

whose  diameter  is  a,  adheres  to  water,  and  y  the  force 

of  adhesion  of  another  disk,  whose  diameter  is  b^  we 

b*p 
shall  have  the  proportion  a^:b*::p:y  and  y=  •^. 

To  verify  the  order  of  this  progression,  either  with 
water  or  other  fluids,  Achard  employed  disks  of  glass 
from  I7  to  7  inches  in  diameter,  having  first  ascertain- 
ed their  force  of  adhesion  witb  these  4uids,   by  tlie 

3  I  number 
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.Afiaity.    BVBiber  ofgraim  wtiich  were  uccessaiy  to  overoMie  it.     periment  and  of  c«Icti1atHmt   whieh  if  the  pvooediire    Afinity. 
He  afterwards  cakolated  the  lame  hj  the  above  eqiia*     be  free  fre«i  errori  correspoad  as  nearly  aa  eouM  be 
tieo.    The  foUewii^  Table  exhibits  tbe  reaalts  of  ex-     expected. 


TABLE  IL 

The  force  of  adhesion  between  glasa  disks  of  different  diameters^  and  different  kinds  of  fluids,  determined  by 

experiment  and  calcnlation. 


««5 
Todiffirrcnt 
ftuids. 


Diam.  ol 
the  disk. 

Dirtillcd  water. 

Alcohol.    ' 

Liquid  ammonia. 

Sokitian  of  potatli. 

• 

Oil  of  torpeatine. 

1 

liaseed  oik 

- 

lucbet 

Etperia. 

Calcul. 

Kiper. 

g". 

Cttlcut. 

£iperim. 
g"- 

CaIcoI. 
grs. 

£zperim 

gflU 

Calcul. 

£zp«rim. 
gr«- 

CalcnL 

1 
Ezperim. 

g"- 

Cakiil 

1-5 

3^4- 

216. 

3^8- 

420. 

240. 

^ 

268. 

1-75 

494-5 

49-5 

294-25 

294. 

447- 

446. 

571- 

5V' 

326.5 

326. 

3^3-25 

3^4- 

2. 

647.25 

647. 

384. 

384- 

582. 

583. 

746. 

746. 

425. 

426. 

475- 

476. 

2.25 

818.75 

819. 

457-5 

457- 

738. 

738. 

945- 

945- 

539- 

540- 

604. 

603. 

2.S 

lOIO. 

lOlI. 

600. 

600. 

912. 

91  !• 
1 102. 

1167. 

1 1 66. 

667. 

666. 

744- 

744. 

2.7J 

1223.5 

1223. 

725- 

726. 

"03. 

1410.75 

1411. 

806. 

806. 

901. 

900. 

3' 

M57- 

I456W 

8^3-25 

864. 
10 1 4. 

^S^^^'S 

1312. 

1680.5 

1680. 

961. 

960. 

1072.25 

107a. 

3-*5 

1709. 

1708. 

1015. 

^38-25 

^539- 

1970. 

197'- 

1 1 26.5 

1 1 26. 

1259. 

"58. 

3-5 

i98x-5 

1982. 

"77- 

1176. 

1786. 

1785. 

2287. 

2286. 

1305-75 

1306. 

1458.5 

1459. 

3-75 

2257- 

2257. 

^3S0' 

'350- 

2049. 

2050. 

2624.5 

2625. 

1500. 

1500. 

1675.25 

1675. 

4- 

• 

2587- 

2588. 

^53^' 

1536- 

2332. 

2332. 

2986. 

2986. 

1707. 

1706. 

'905- 

1905. 

5- 

4044. 

4044. 

2399^ 

2400. 

3645- 

3644- 

4665.8 

4666. 

2666. 

2666. 

29.77 

2977. 

6. 

5824.5 

5824. 

3455-5 

345<$- 

5248.25 

5248. 

6721. 

6720. 

3839-5 

3840. 

4289.25 

4288. 

7- 

792<f.25 

7927. 

4703- 

4704. 

7M3- 

7143- 

9146. 

9146. 

5227. 

5226. 

.5835.75 

5836. 

Achard  also  Instibited  a  series  of  experiments  with 
different  solid  substances,  formed  into  disks  of  equal 
diameterSi  and  applied  te  the  snrfaee  of  different  flmds. 
The  following  table  shows  the  results  of  those  experi- 
mcnla^  bat  from  these  results  it  appears,  that  the  force 
of  adhesion  dees  not  depend  on  tbe  specilic  gravity, 
either  of  the  solid  or  the  fluid  y  nor  does  it  correspond 


with  the  order  of  chemical  aflini<iea»  Ikit  basideayi 
ef  tbe  resnlts  caooot  be  admitted  as  perfectly  legkimale^ 
on  aceonnt  el  the  chemical  action  which  wo«ld  nccea* 
sarily  take  place  when  some  of  tbe  snbalattcea  wMn 
breoght  into  contact }  aa  some  of  the  metals  wonldi  be 
acted  en  by  the  acids,  and  others  by  tire  solations  of 
metallic  salts« 


TABLE 
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Tbe  force  of  adhesion  of  different  solids,  in  disks  1.5  inch  in  diameter,  with  water  and  other  floids,  at  70^ 

Fabnenheit's  thermometeri  determined  in  grains. 


66 
or  different 
9olid«  to 
different 
Siildf. 


. 

D 

Solids. 

Specific 
gravity. 

3^ 

3« 

Sulphuric 
acid. 

Concentrat- 
ed vinegar. 

Alcohol. 

Acetite  of 

lead. 

Acetite  of 
copper. 

Deliquated 
potash. 

• 

■  ■•.    a 

1^  8 

Sulphuric 
ether. 

Oil  of  tar- 
pentine. 

Oa  of  al- 
monds. 

1000. 

18684 

1019.4 

842. 

"31-5 

1000. 

1368.4 

1046. 

828.9 

881.5 

907.8 

Plate 'glass 

91. 

115. 

87. 

54- 

98. 

96. 

105. 

82. 

54-5 

60. 

66. 

Rock-crystal 

90. 

112. 

86. 

52. 

98.75 

9S^ 

103. 

80. 

S3- 

58.5 

66. 

Green  oriental 
jasper 

96. 

120.5 

96.25 

99.8 

88.5 

91. 

122. 

85-5 

84. 

565 

Gypsnm 

80. 

199-75 

78. 

46.5 

87.25 

85. 

93- 

7'- 

48. 

52.5 

565 

Sulphur 

965. 

123. 

92.5 

58. 

107. 

101.5 

110.5 

86. 

57-5 

64. 

69. 

Yellow  wax 

97- 

120.5 

92-75 

s^-s 

106.5 

103. 

• 

III. 

88. 

59- 

64. 

7*- 

Ivory 

90. 

114. 

90. 

92. 

84. 

86. 

"3- 

80. 

n-s 

52. 

Hwu 

84. 

104-75 

85. 

83.75 

76.25 

81. 

io6. 

74-5 

73- 

48.75 

Iron 

93-5 

116. 

88. 

56. 

104. 

98.25 

108. 

83.5 

SB'S 

61. 

68. 

Copper 

9^-5 

"3- 

92. 

57-25 

106. 

102. 

112. 

87. 

58. 

62.5 

68.85 

Tin 

94-5 

91. 

is-% 

^OS'5 

100. 

108.5 

86. 

54-75 

61. 

69. 

Lead 

100.25 

129.25 

98. 

19- 

III. 

107. 

115. 

9^-5 

61. 

67. 

72. 

Brass 

99. 

124. 

96. 

59- 

no. 

103-5 

114. 

90. 

60. 

6s. 

70.5 

Zinc 

96. 

* 

90.25 

57- 

106.25 

T02. 

no. 

85.75 

56.75 

61.25 

69. 

From  all  these  ohservations,  then,  we  may  conclude, 
that  the  force  of  adhesion  between  different  bodies  is 
altogether  independent  of  the  pressure  of  the  air ;  that 
it  paries  according  to  the  number  of  points  of  contact 
of  tbe  touching  surfaces  ;  and  that  it  is  probably  owing 
to  the  same  cause  as  the  force  of  affinity.  It  appears 
also,  that  the  force  of  adhesion  between  solids  and  fluids 
is  in  the  inverse  ratio  of  the  temperature  indicated  by 
tbe  thermometer,  and  the  direct  ratio  of  the  squares  of 
their  surfaces;  that  different  solids  adhere  with  diflerent 
degvees  of  force  to  the  same  fluid  ;  but  still  it  most  be 
alYowedi  that  experiments  and  observations  are  yet 
wanting,  to  derive  any  advantage  from  the  resuKs  of 
adtiesive  force  which  have  been  obtained,  in  tbe  cutti- 
vation  of  chemical  affinities. 

Sect.  11.   O/tAe  Attraction  0/ AoGBEadTios. 

Cobsaoa.        "^i'^  ^^K'^e  which  is  inherent  in  the  particles  of  mat- 
ter^ by  which  they  are  held  togetl^r,  and  form  masseSi 


is  called  cohesion;  and  when  particles  of  the  same  kind 
are  united  together,  it  is  denominated  tbe  attraction  of^ 
aggregation^  or  komcgeneous  ajinity.  It  is  probably 
tbe  same  in  kind  with  that  which  we  have  already  con- 
sidered, but  differing  in  degree.  Thus,  it  requices  a 
much  greater  force  to  separate  the  particles  of  a  mass 
of  marble,  than  two  polished  surfaces  of  the  same  aub- 
stance  brought  into  contact.  ^ 

As  the  force  of  cohesion  often  opposes  itself  to  die-  Difference 
mical  aciiou,  and  most  in  tbe  researches  of  the  cheinist  of  force, 
be  destroyed  or  overpowered,  it  becomes  a  matter  of 
considerable  importance  to  be  able  to  estimate  it. 
Tliis  force  differs  greatly  in  different  bodies.  A  very 
great  force  is  necessary  ta  overcome  the  power  of  co« 
hesioa  among  the  particles  of  an  iron  or  gold  viie, 
while  a  small  decree  of  force  can  separate  the  pactieles 
of  a  piece  of  wood  or  stone.  To  ascertain  this  force, 
experiments  have  been  made  by  different  pliiloao|lnr8, 
and  particularly  by  Muschenbroeck,  on  that  of  tba-  co* 
besion  of  solid  bodies.    A  rod  ef  tbe  sobstanoe  whose 

3  I  2  cokesive 
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AffinUy.  cohesive  force  was  to  be  estimatecly  was  f  uspended  per- 
pend icularlji  and  weights  attached  to  the  lower  extre* 
mity.  The  weight  necessary  to  destroy  the  cohesive 
force  of  the  particles  of  matter  in  the  rod,  or  to  tear  it 
asunder,  was  considered  as-  the  measure  of  thafc  fozce^ 
The  following  are  the  results  of  his  experiments  made 
on  different  substances.  The  substances  employed  were 
rods  of  an  inch  square,  and  the  numbers  in  the  table 
indicate  pounds  avoirdupois. 


Steely  bar 
Iron,  bar 
Iron,  cast 
Copper,  cast 
Silver,  cast 
Gold,  cast 
Tin,  cast 
Bismuth, 
Zinc, 
Antimony, 
Lead,  cast 


Metals. 


METALLie  Allots. 


Gold  2  parts,  silver  i  part. 

Gold  5,  copper  i^ 

Silver  5,  copper  i, 

Silver  4,  tin  i. 

Copper  6,  tin  I, 

Brass, 

Tin  3,  lead  i, 

Tin  o,  zinc  i, 

Tin  4,  antimony  i, 

Lead  8|  zinc  i. 

Tin  4,  lead  i,  zinc  i, 


Woctfss. 


Locust  tree, 

Jujeb, 

Beech  and  oak. 

Orange, 

Alder, 

Elm, 

Mulberry, 

Willow, 

Ash, 

Plum, 

Elder, 

Pomegranate, 

Lemon, 

Tamarind, 

Fir, 

Walnut, 

Pitch  pine, 

Quince, 

Cypress, 

Poplar, 

Cedar, 


IvDry, 

Bone, 

Horn, 

Whalebone, 

Tooth  of  searcilfy 


BoKEs. 


1-35,000 

74»500 
50,100 

28,600 

41,500 

22,000 

4^440 
2,900 

2,600 

1000 

860 


28,000 
50,000 
48,500 
41,000 
55,000 

5I»0Q0 

10,200 

IO,QOO 

12,000 

4,500 

i3>ooo 


20,100 

18,500 

i7»300 
15,500 

13^00 

I3|200 

12,500 
11,500 

12,000 
11,800 

10,000 

9»750 
9,250 

8,750 

8.330 
8,130 

7,656 

6,750 

6,000 

4,880 


16,270 

15,250 

8,750 

7,500 

4i07J 


Various  opinions  have  been  entertained  of  the  na-    AflUiiiy. 
ture  of  this  cohesive  force.    According  to  Newton,  as '       ^      ' 
we  have  already  observed,  it  is  properly  essential  to  all     .  ^^ 
matter,  and  the  cause  of  the  variety  observed  in  the^J*^^^ 
testnre  of  different  bodies.     "  The  particles,^  says  he,ti]|«  of  co- 
*^  of  all  hard  homogeneous   bodies  which    touch  onebesioo. 
another,  cohere  with  a   great  force;  to  account  for       7^  , 
which  some  philosophers  have  recourse  to  a  kind  of^^^^^^ 
hooked  atoms,  which,  in  effect,  is  nothing  else  but  to 
beg  the  thing  in  question.     Others  imagme  that  the 
particles  of  bodies  are  connected  by  rest ;  that  is,  in 
effect,  by   nothing  at  all ;  and  others  by  coospiring 
motions,  that  is,  by  a  relative  rest  among  themselves. 
For  myself,  it  rather  appears  to  me,  that  the  particles 
of  bodies  cohere  by  an  attractive  force,  whereby  they 
tend  mutually  towards  each  other  :  which  force,  in  the 
very  point  of  contact,  is  very  great )  at  little  distances 
is  less,  and  at  a  little  firther  distance  is  quite  insen- 
sible.'' 

**  If  compound  bodies,''  Dr  Desaguliers  observes,  i>eaJg||. 
''  be  so  hard  as  by  experience  we  find  some  of  them  lien, 
to  be,  and  yet  ,have  a  great  many  hidden  pores  with* 
in  them,  and  consist  of  parts  only  laid  together  j  no 
doubt  those  simple  particles  which  have  no  pores  with- 
in them,  and  which  were  never  divided  into  parts,  ronst 
he  vastly  harder.  For  such  hard  particles  gather- 
ed into  a  mass  cannot  possibly  touch  in  more  than  a 
few  points  }  and  therefore,  much  less  force  is  required 
to  sever  them,  than  to  break  a  solid  particle  whose 
parts  touch  throughout  all  their  surfaces,  without  any 
intermediate  pores  or  interstices.  But  how  such  hard 
particles  only  laid  together,  and  touching  only  in  a  few 
points,  should  come  to  cohere  so  firmly,  as  in  fact  we 
find  they  do,  is  inconceivable  j  unless  there  be  some 
cause  by  whicb  they  are  attracted  and  pressed  to- 
gether. Now,  the  smallest  particles  of  matter  may  co- 
here by  the  strongest  attractions,  and  constitute  larger, 
whose  attractive  force  is  feebler :  and  again,  many  of 
these  larger  particles  cohering,  may  constitute  others 
still  larger,  whose  attractive  force  is  still  weaker ;  and 
so  on  for  several  successions,  till  the  progressions  end 
in  the  largest  particles,  on  which  the  operatioQs  in  che- 
mistry, and  the  colours  of  natural  bodies,  do  depend ; 
and  which,  by  cohering,  compose  bodies  of.  a  sensible 
magnitude."  ^  ^^ 

A  theory,  which  possesses  great  ingenuity  and  plau*  Bo«cotich*& 
sibility,  has  been  proposed  by  Boscovich,  to  account 
for  cohesive  attraction  j  and  soine  suppose,  that  it  is  on 
immaterial  means  or  powers  that  this  attraction,  ac^ 
Qprding  to  this  theorv,  depends.     Dr  Hutton  *  seems »  MaiA. 
to  think,  that  Dr  Priestley  applies  it  in  this  view,  laDict.  2S7. 
the  following  passage,  in  which  he  attempts  to  solve 
some  difficulties  with  regard  to  the  Newtonian  doc* 
trine  of  light.    **  The  easiest  method,"  says  Dr  Priest- 
ley, speaking  of  this  subject,   **  of  solving  all  diffi- 
culties, is  to  adopt  the  hypothesis,  of  Mr  Boscovich^ 
who  supposes  that  matter  is  not  impenetrable,  a*  bas* 
perhaps,  been  universally  taken  for  granted ;  but  that 
it  consists  of  physical  points  only,  endued  with  powers 
of  attraction  and  repulsion,  in  the.  same  manner  aa  son. 
lid  matter  is  generally  supposed  to  be :  provided,  there- 
fore, that  any  body  move  with  a  sufficient  degree  of  ve- 
locity, wp  have  a  sufficient  momentum  to  overcome  any 
powers  of  repulsipQ  that  it  naay  meet  with,  it  will  Sod 
no  difficulty  in  making  its  way  through  any  body  what* 

ever ; 
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Affinity,  ever:  for  nothing  else  irill  penetrate  one  another  bnt 
▼  powers  such  as  we  know  do  in  fact  exist  in  the  same 
place,  and  counterbalance  or  overrule  one  another* 
The  most  obyioos  difficulty,  and  indeed  almobt  the  on- 
ly one,  that  attends  this  hypothesis,  as  it  supposes  the 
mutual  penetrability  of  matter,  arises  from  the  idea  of 
the  nature  of  matter,  and  the  difficulty  we  meet  with 
in  attempting  to  force  two  bodies  into  the  same  place. 
But  It  is  demonstrable,  that  the  first  obstruction  ariHes 
from  no  actual  contact  of  matter,  but  from  mere  powers 
of  repulsion.  This  difficulty  we  can  overcome,  and 
having  got  within  one  sphere  of  repulsion,  we  faucy 
that  we  are  now  impeded  by  the  solid  matter  itself. 
But  the  very  same  is  the  opinion  of  the  generality  of 
mankind,  with  respect  to  the  first  obstruction.  Why, 
therefore,  may  not  the  next  be  only  another  sphere  of 
repulsion,  which  may  only  require  a  greater  force  than 
we  can  apply  to  overcome  it,  without  diftorderlng  the 
I  Hut,  of  ^^nangement  of  the  constituent  particles,  but  which 
Fition,  Tol.niay  be  overcome  by  a  body  moving  with  the  amazing 
*•  P»  39*'     velocity  of  light  f  .*' 

73  According  to  the   theory  of  Boscovich,   the   first 

^^  elements  or  atoms  of  matter  are  indivisible,  unextend- 

ed,  but  simple,  homogeneous,  and  finite  in  number. 
They  are  dispersed  in  one  immense  space,  in  such  a 
manner,  that  any  two  or  more  may  be  distant  from 
each  ether  any  assignable,  interval.  This  interval  may 
be  indefinitely  augmented  or  diminished,  but  cannot  en- 
tirely vanish.  Actual  contact  of  the  atoms  is  therefore 
impossible,  seeing  that  the  repulsive  power  which  pre- 
vents the  entire  vanishing  of  the  Interval  must  be  isuf- 
fictent  to  destroy  the  greatest  velocities  by  which  the 
atoms  tend  to  unite.  The  repulsive  power  must  en- 
circle every  atom,  must  be  equal  at  equal  distances 
from  the  atoms,  and,  moreover,  must  increase  as  the 
distance  fram  the  atoms  diminishes.  On  the  contrary, 
if  the  distance  from  the  atoms  Increases,  the  repulsive 
power  will  diminish,  and  at  last  will  become  equal  to 
nothing  or  vanish  ;  then,  and  not  till  then,  an  attrac* 
tlve  power  commences,  increases,  diminishes,  vanishes* 
But  the  theory  does  not  stop  here  $  for  it  supposes, 
that  a  repulsive  power  succeeds  to  the  second  or  at- 
tractive, increases,  diminishes,  vanishes  ;  and  that  there 
are  several  alternations  of  this  kind,  till  at  the  last  an 
attractive  power  prevails  y  and  though  diminishing  sen- 
sibly, as  the  squares  of  the  distances  increase,  extends 
to  the  most  distant  regions  of  our  system.  All  the  va- 
rieties of  cohesion,  Boscovich  has  shown,  may  be  sa- 
tisfactorily accounted  for  from  the  diversity  of  size, 
figure,  and  density  of  the  cohering  particles. 

Bodies  exist  in  three  different  states,  which  are  quite 
distinct  from  each  other }  in  the  solid  state,  the  liquid, 
and  in  the  state  of  elastic  fluid.  Solidity,  he  suppose^*, 
id  the  consequence  of  the  irregular  figure  of  the  parti- 
cles, and  their  great  deviation  from  the  spherical  form, 
by  which  free  motion  among  them  is  prevented.  And 
thus,  in  solid  bodies,  the  motion  of  one  particle  is  follow* 
ed  by  that  of  the  whole  mass  j  or  if  the  motion  of  the  whole 
mass  requires  a  greater  force  to  effect  it  than  what  is 
necessary  to  destroy  the  cohesion  of  the  particles,  the 
latter  takes  place.  Tlie  diversity  in  solids  arises  from 
the  various  degrc^es  of  force  in  the  limits  of  cohesion. 

The  particles  of  fluid  bodies,  according  to  Bosco- 
vich, are  spherioal,  and  their  forces  are  more  directed 
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to  their  pentres  th:in  to  their  surfaces  \  by  whiclr  mo*    Affinity. 
tion  is  freely  allowed  when  any  force  is  applied.     Flu-  *       v    '-^ 
ids,  he  supposes,  are  of  thnre  kinds  j  one  in  which  the       77^ 
particles  have  no  mutual  power,  as  sand  and  fine  pow-^.  *|     * 
ders  *,  one  In  which  they  have  repulsive  power ;  such 
are  the  elastic  fluids,  as  air :  and  the  third  in  which 
they  have  an  attr)ictive  power,  as  water,  mercury,  &c. 
And  these  three  kinds  are  produced  by  the  primary 
difl^erences  in  the  particles  which  compose  tliem.  . 

Tlipre  is  a  class  of  bodies  which  are  intermediate  viscul  inb- 
between  the  solids  and  fluids ;  the  nature  of  %fhicb  may  stances, 
be  explained  on  the  same  principles.  These  are  the 
viscid  substances,  the  particles  of  which  attract  each 
other  more  strongly  than  the  fluids,  but  not  so  strong- 
ly as  the  solids.  In  these  bodies  the  particles  deviate 
so  far  from  the  spherical  form,  as  to  produce  a  certain 
resistance  among  each  other,  and  to  impede,  their  re-' 
lative  motion. 

According  to  this  theory,  chemical  phenomena  nay  Soi|Jjon. 
be  traced  to  the  same  principle,  namely  the  law  of  the 
forces  and  the  diflferences  in  the  particles  which  thence 
arise.  Solution,  for  instance,  is  thus  explained.  The- 
particles  of  some  solid  bodies  have  less  attraction  for 
each  other  than  for  the  particles  of  some  fluids,  and 
consequently  when  these  are  applied  to  each  other,  ^ 
the  particles  of  the  solid  separate,  and  combine  with 
those  of  the  fluid)  and  thus  a  mixture  of  the  two  is 
formed.  But  the  separation  of  the  particles  of  the' 
solid  can  only  take  place  so  long  as  the  particles  of  the 
fluid  are  in  Xhe  sphere  of  their  attraction  ;  and  when 
either  of  them  get  beyond  it,  or  when  the  attraction  of 
the  mixture  thus  formed  becomes  equal  to  the  attrac- 
tion of  the  particles  of  the  solid  for  each  other,  no 
farther  solution  takes  place,  and  the  fluid  Is  said  to  be 
saturated.  But  If,  into  this  mixture,  another  solid, 
whose  particles  have  a  greater  attraction  for  the  fluid, 
be  introduced,  the  fluid  will  leave  the  former  solid  and 
combine  with  the  particles  of  the  latter.  The  parti- 
cles of  the  former  will  fall  to  the  bottom,  i.  e^precipita* 
tion  will  take  place.  So 

Substances  which  are  dissolved,  may  not  only  be  ob-  Evapora- 
tained  again  by  precipitation,  but  also  by  slowly  ab-  ^^^' 
stracting  part  of  the  flaid  in  which  they  are  dissolved. 
This  is  called  evaporatvm^  and  the  solid  bodies  which 
are  thus  slowly  formed,  generally  assume  some  regular 
shape,  and  are  denominated  crysish.     As  the  fluid  is 
removed,  the  particles  come  gradually  into  the  sphere 
of  the  attractive  power  of  each  other,  and  thus  attain 
to  some  limit  of  cohesion,  when  the  fluid  which  kept 
them  asunder  is  removed.     But  when  a  solid  is  ob- 
tained by  precipitation,  the  fluid  U  suddenly  removed 
from  betwixt  the  particles,  which  are  consequently  left . 
beyond  the  sphere  of  attraction  of  each  other,  and  do- 
not  therefore  assume  any  regular  form.     And  thus  It ' 
will  follow,  that  the  more  slowly  the  process  of  evapo* 
ration  goes  on,  the  more  regular  will  lie  the'  crystals  *  See  Bou 
which  are  formed ;  and  this  corresponds  with  expert-  ^"^^'^ 
roent  and  observation  *;  '     ^* 

Thus,  solid  bodies  are  found,  either  in  irergular  cmialUm. 
masses,  or  assuming  regular  forms  by  crystallization ;  tion. 
and  the  same  substances  which  are  capable  of  assum- 
ing regular  figures,  uniformly  affect  the  same  form  \ 
subject,  however,  to  certain  variations  from  particular 
circumstances.     No  bodies  can  assume  the  form  of 

crystals^ . 
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4ffinky.  ctysUla,  excepting  inch  as  xao  be  reduced  to  the  floid 
state*  Tbisy  as  is  well  known,  is  tbe  usoal  method  of 
crystallizing  salts.  Tbe  substances  to  be  crystallized 
are  dissolved  in  water,  which  is  then  slowly  evapora- 
ted ;  and  as  the  bulk  of  the  fluid  is  diminislied,  the  par* 
tides  gradually  come  nearer  to  each  other,  combine 
together,  and  form  crystals.  These  crystals,  which 
are  at  first  small,  receiving  the  addition  of  other  par- 
ticles, become  larger,  and  fall  to  the  bottom  by  their 
gravity.. 

Some  saline  bodies,  which  are  very  soluble  in  hot 
water,  are  dissolved  but  in  small  proportion  in  cold 
water.  Hot  water,  which  is  paturated  with  any  of 
these  salts,  is  no  longer  capable  of  holding  thero  in  so- 
lution when  it  cools.  The  particles  then  gradually  ap- 
proach each  other,  and  arrange  themselves  according 
to  certain  determinate  forms,  or  in  other  words,  they 
crystallize.  Many  ef  the  saline  bodies  which  crystal- 
lize in  this  manner,  when  they  assume  the  solid  form, 
combioe  with  a  considerable  portion  of  water,  which 
is  called  the  water  of  crysiaUhtation*  There  is  another 
dass  of  saline  bodies  which  assume  regular  forms  ac- 
cording to  a  different  law.  Being  equally  soluble  in 
hot  and  in  cold  water,  they  cannot  be  crystallized  by 
cooling  the  flufd  in  which  they  are  dissolved,  but  by  di- 
minishing its  quantity  \  and  this  is  effected  by  continn- 
ing  the  application  of  heat ;  that  is,  by  the  process  of 
evaporation.  Salts  which  are  crystallized  in  these  cir- 
cumstances, contain  but  a  small  quantity  of  water  of 
drystallization.  This  is  the  case  with  common  salt, 
which  is  crystallized  by  boiling  tbe  fluid  which  holds  kt 
in  solution. 

Many  substances  assoroe  regular  forms  which  are  not 
soluble  in  any  liquid.  Sncli«  for  instance,  is  the  case 
with  metallic  substances,  and  with  glass,  as  well  as  some 
other  bodies.  To  crystallize  substances  of  this  nature, 
they  UBUst  be  subjected  to  foeion,  and  thus  by  com- 
bining with  caloric,  they  axe  reduced  to  tbe  liquid 
state,  and  the  particles  being  separated  from  each  other, 
are 'left  at  liberty  to  arrange  themselves  into  regular 
crystalline  forms,  and  by  slow  and  gradual  cooling,  the 
crystals  are  obtained  more  perfect. 

But  what  is  the  cause  that  the  particles  of  bodies 
in  tkese  circumstances  arrange  themselves  in  this  man- 
ner P  or  what  is  tbe  cause  of  the  same  bodies  in  tbe 
same  circumstances  assuming  regular  figures  \  Some  of 
the  ancient  philosophers  considered  the  elements  of  bo- 
^es  as  consisting  of  certain  regular  geometrical  fi- 
gures \  but  it  does  not  appear  that  they  employed  this 
theory  to  explain  crystallization.  Tbe  regular  figure 
of  crystals  vfas  ascribed  by  the  schoolmen  to  their  sub- 
stantial forms  \  while  others  supposed  that  it  was  ow- 
ing merely  to  the  aggregation  of  tbe  particles,  without 
explaining  the  reason  of  this  aggregation,  or  of  the  re- 
gular figures  which  it  formed. 

According  to  Newton,  and  tbe  theory  of  Boscovich 
which  we  have  quoted,  the  particles  of  bodies  which 
are  held  in  solution  by  a  fluid,  are  arranged  in  regular 
order,  and  at  regular  distances,  "When  the  force  of 
cohesion  between  the  particles  and  the  fluid  is  dirai- 
nisbed,  that  between  tite  particles  themselves  is  in** 
creased  \  they  therefore  separata  from  tlie  fluid,  and 
combine  together  in  groups,  wliich  are  composed  of  the 
particlea  nearest  to  each  other.  If  it  be  snpposed,  that 
tbe  partkles  whieh  compose  tbe  same  body  have  the 
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same  figure,  the  aggrejration  of  any  determinate  num«   AAatty. 
ber  of  such  particles  will  produce  similar  figures.     Ac-        •     -* 
cording  to  the  ingenious  theory  of  the  Abb^  Hauy,  the.    ^ 
integrant  particles  always  combine  in  the  same  body  in  ^       '* 
tbe  same  way }  they  attach  themselves  together  by  tbe 
same  faces  or  the  same  edges }  but  these  faces  and  edges 
are  different  in  different  crystals.     And  altbongb  the 
same  substances  are  observed  to  crystallize  in  a  great 
variety  of  different  forms,  yet  they  all  contain  what 
Hauy  calls  the  primitive  form,  or  have  it  within  them 
as  a  nudeus  \  and  this  nucleus  or  primitive  figure  may        %^ 
be  extracted  by  careful  mechanical  division.     If  then  who  u. 
the  figure  of  crystals  is  owing  to  the  figure  of  the  in- ******  *i  ^* 
tegrant  particles,  and  to  the  peculiar  mode  of  tbeir  ar- 
rangement in  combination,  these  particles,  when  they 
are  left  at  full  liberty,  as  is  tbe  case  when  they  are 
dissolved  in  a  fluid,  will  combine  in  tbe  same  way,  and 
thus  tbe  crystals  of  the  same  body  will  always  exhibit 
similar  forms.  ttf 

In  prosecuting  this  subject,  Hauy  found  that  all  tbethepriai- 
primitive  forms  of  crystals  which  he  had  observed,^*  Usm». 
might  be  reduced  to  six  \  namely, 

I,  The  parallelopiped, 

a.  The  tetrahedron. 

J.  The  octahedron. 

4.  The  regular  six-sided  prism. 

5.  The  dodecahedron,  terminated  by  equal  rhomba. 

6.  The  dodecahedron,  with  triangular  faces,  compo- 
sed of  two  pyramids,  united  base  to  base* 

But  the  nucleus  or  primitive  form  of  a  crystal,,  he 
observes,  is  not  the  last  term  of  its  mechanical  divi- 
sion.    It  may  be  subdivided  parallel  to  its  different 
faces,  and  sometimes  also  in  different  directions.     If 
tbe  nucleus  or  primitive  form  be  a  parallelepiped,  whicb 
cannot  be  subdivided,  but  in  a  direction  parallel  to  its 
faces,  as  takes  place  in  carbonate  of  lime,  it  is  obvious 
that  the  integrant  particle  or  molecule  is  similar  to  the        g 
nucleus  itself.     And  he  has  found  by  experiment,  that  Ttgnt  of 
tbe  figure  of  the  integrant  particles  of  aU  crystals  nay  the  iot*- 
be  reduced  to  the  three  following.     These  are,  V^  V^* 

1.  The  tetrahedron,  or  the  siinplest  of  all  pyramids.  ^ 

2.  Tlie  triangular  prism,  or  the  simplest  of  all  tlie 
prisms. 

3*  Tbe  parallelopepid,  or  the  siosplest  of  tbe  solids 
which  have  their  faces  parallel  two  and  two. 

From  these  primitive  forms,  the  di&rence  of  size, 
proportion,  and  density  of  the  differeoi  particles  of 
bodies,  be  supposes,  may  account  for  all  the  diSereaoea 
of  attraction  which  take  place  in  simple  aggregation 
and  composition  of  bodies.  Tbe  integrant  particles 
sometimes  unite  by  their  faces,  and  sometimes  by  tbeir 
edges,  in  forming  the  primitive  crystals ;  and  this 
accounts  for  the  different  figctres  of  the  primitive 
crystals,  which  are  composed  of  integrant  partidea 
of  the  same  form.  But  bodies  when  they  are  cry- 
stallized do  not  always  exhibit  the  same  primitive 
form.  Tbe  deviations  £rom  this,  and  tbe  varieties  of  3* 
forms  which  are  produced,  are  called  by  Hauy  ^ec^ndmStcuAnrt 
aryfortus.  In  some  salts,  for  instance,  the  prioiitivelbrais 
form  is  the  octahedron  \  but  in  deviating  from  this 
form,  they  assume,  when  crystallized,  that  of  the  cube 
or  the  dodecahedron. 

These  secondary  forms  seem  to  depend  sometimes  . 
on  variations  in  the  ingredients  whicb  eompose  tlie  ilii^ 
tegrant  particles  of  particular  bodies,  the  solvent   in 

which 
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AJBatty;    wliieb  tbe  cry^taYs  ure  formed!,   or  the  did*erent  rfe- 
<■    'i       '  crt monte  of  the  liimiD«B  of  the  crystals.     Dot  for  a  AiJl 
view  of  thii  ingenious  tbeorj,  see  Crtstallizatiok. 

SscT.  III.  Of  tie  Attraction  of  CoMPOSiTtow. 

Bodies  which  are  composed  of  particles  of  the  same 
AAtore  eoher«  with  a  certain  force,  as  in  the  particles 
of  water  or  of  mercury,  and  those  of  wood  or  of 
metal  \  »nd  this  force,  we  have  seen,  acts  with  very  dif- 
ferent degrees  of  intensity.  In  the  two  former,  the 
water  and  the  mercury,  it  is  comparatively  weak,  but 
gp  in  the  two  latter  it  is  very  powerful, 
tiphdned.  But  the  particles  of  dissimilar  bodies  also  enter  into 
combination}  and  thus  combined,  form  homogeneous 
substances,  the  parts  of  which  cohere  with  great  i'orce  \ 
and  wherever  these  combinations  take  place,  the  force 
of  cohesion  formerly  subsisting  between  the  particles  of 
each  of  the  bodies  must  be  destroyed  or  overcome,  be- 
fore the  new  combination  can  take  place.  Thus  a 
piece  of  marble  is  dissolved  in  muriatic  acid  ;  but  be* 
fore  this  can  take  place,  the  force  of  cohesion  which 
existed  between  the  particles  of  the  marble  must  be 
overcome  \  or,  in  other  words,  the  force  of  attraction 
between  the  particles  of  muriatic  acid  and  tbe  particles 
of  the  marble  must  be  greater  than  that  between  the 
particles  of  marble  themselves.  This  attraction  then 
which  exists  between  tbe  particles  of  substances  of  a 
different  nature,  has  been  ealled  the  attraction  of  com" 
position^  heterogeneous  affinity^  or  more  properly  che- 
"  _  mical  affinity. 
Tkit  affiai-  An  attraction  or  affinity,  thus  efficient,  does  not  exist 
ly  limited,  between  the  particles  of  all  bodies.  Thus  there  is  no  af- 
finity between  a  piece  of  marble  and  water,  as  is  the  case 
between  marble  and  muriatic  acid,  or  it  is  not  sufficient 
to  overcome  the  attractions  opposed  to  it ;  and  it  has 
been  thought  that  there  is  uo  affinity  between  oil  and 
water,  because  the  particles  of  the  one  do  not  enter  in- 
^t  to  combination  with  those  of  the  other, 
lapoitaace  Chemistry  may  be  said  to  be  the  history  of  affinities, 
'^^  as  it  consists  in  the  detail  of  the  numerous  compositions 

and  decom^sitions  which  take  place  among  natural 
bodies.  "Without  attending  to  the  phenomena  which 
arise  from  affinity,  the  chemist  could  carry  on  no  pro- 
cess,  either  of  ^nthesis  or  analysis  ;  for  it  is  by  means 
of  their  affinities  that  the  chemical  nature  of  bodies 
enn  be  discovered. 

In  Chking  a  genentl  view  of  the  phenomena  which 
depend  upon  chemical  attraction,  the  changes  or  events 
which  are  the  results  of  this  action,  liave  been  divided 
into  certain  classes,  and  from  their  being  constant  and 
uniform,  they  have  been  characterised  by  tbe  name  of 
laws  qfchemieai  affinity.  These  may  be  considered*  as 
chemical  axioms,  which  are  the  principfes  or  founda- 
tion of  the  science,  and  therefore  it  is  necessary  that 
they  should  bo  well  nnderttood,  before  we  enter  into 
the  defnil  of  the  facts  which  it  embraces. 

Foorcroy  has  arranged  the  facts  which  depend  on 
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chemical  affinity  onder  ten  different  heads,  which  hb    AAaity. 
has  denominated  the  laws  of  affinity.     In  illustrating  ^       ^       * 
this  interesting  part  of  chemical  science,  we  shall  ob- 
serve the  same  arrangement. 

First  Law. 

93 
Chemical  affinity  takes  place  only  between  bodies  of  a  Affinity 

different  nature^  or  between  dissimilar  particles.       between 
,  ditsimilar 

This  law,  when  considered  as  a  law  of  chemical  af- paiticlu. 

finity,  may  be  regarded  as  negative ;  for  when  the  par- 
ticles of  bodies  of  the  same  nature  combine  together, 
it  is  by  the  force  of  cohesion,  and  therefore  comes 
under  that  species  of  affinity  called  the  attraction  of 
aggregation.  No  chemical  action  has  taken  place, 
no  new  compound  is  formed;  which  are  the  cbarac* 
teristics  of  chemical  affinity. 

But  as  an  instance  of  the  effect  of  chemical  affinity 
between  two  bodies  of  a  different  nature,  we  may  re- 
fer to  the  experiments  above  alluded  to,  of  tbe  combina- 
tion which  takes  place  between  a  piece  of  marble  and 
muriatic  acid ;  for  by  mutual  action  between  these 
tfTO  bodies  the  marble  has  disappeared,  and  the  acid' 
has  totally  changed  its  properties.  The  compound, 
which  is  the  result  of  this  combination,  proves  that 
the  heterogeneous  bodies  have  entered  into  intimate 
mutual  union. 

Chemical  affinity  may  act  between  two  bodies,  and 
a  combination  take  place,  when  these  bodies  are  totally 
uncombined  with'  all  others.  In  this  case  the  combi- 
nation is  produced  by  the  force  of  affinity  between  the 
two  bodies ;  hot  when  one  or  both  of  these  bodies  is 
in  a  state  of  combination  with  others,  the  bodies  which 
are  said  to  have  the  greater  affinity  for  each  other,  da 
not  entirely  combine  together,  and  leave  the  bodies  with 
which  they  were  first  in  combination.  Suppose  A  and  B 
are  two  bodies  which  have  an  affinity  for  each  other,  and 
are  in  a  state  of  combination  ;  and  suppose  C  is  a  third 
body  which'  has  a  stronger  affinity  for  tbe  body  B  thaa 
the  affinity  which  exists  between  A  and  B.  Now, 
tbe  body  C  having  a  greater  affinity  for  the  body  B 
than  what  exists  between  the  compound  body  AB 
when  it  is  brought  into  circumstances  where  tbe 
force  of  that  affinity  can  be  exerted,  the  compoundf 
body  AB  will'  be  decomposed,  that  is,  the  body  C 
win  combine  with  the  body  B,  and  will  leave  the 
body  A.  It  Was  fiirmerly  supposed  by  chemical  phi- 
losophers, that  this  decomposition  was  complete  3  that 
Is,  as  in  the  case  stated  above,  the  affinity  between  C 
and  B  being  greater  than  the  affinity  between  A  avd 
B,  the  body  C,  when  in  sufficient  quantity,  abstracted 
every  particle  of  the  body  B  from  its  combination- 
with  the  body  A.  But  the  experiments  and  observa- 
tions of  the  sagacious  Berthollet  have  placed  this  mat- 
ter in  a  new  light.  Tliis  will  be  best  illustrated  by 
detailing  some  or  the  experiments  by  which  llhis  inge-* . 
itious  philosopher  has  clearly  ascertained  many  coribos 
facts  with  regard  to  chemical  affinity  (d). 

The  solpburic  add  has  a  very  strong  affinity  for  tho 

eartfi 


(d)  The  reader^  it  is  hoped^  will  find  no  difficafty  in  understanding  tbe  general  reasooiogs  00  this  subjeot  y  hn^ 
if  he  should,  he  will  be  able  to  comprehend  it  fully  by  reverting  to  them^  after  the  sqbstances  whoso  affinities  am.^ 
gjiiHm  as  omui^cs,  tM  Mitet^  rf  I*  defkil-  ht  fbety  pi^bp^  plaMi. 
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earth  called  barytes,  forming' with  it  a  compound  which 
is  insoluble  either  in  hot  or  cold  water.  Sulphuric  acid 
also  has  an  affinity  for  potash,  but  it  is  much  weaker 
than  that  which  exists  between  the  acid  and  barjtes ; 
yet  the  potash,  although  possessed  of  the  weaker  affini- 
ty,  abstracts  part  of  the  sul[$fiuric  acid  from  the  barytes, 
and  combines  with  it.  This  is  proved  by  BerthoUet  in 
the  following  experiments. 

1 .  He  took  equal  quantities  of  pure  potash,  and  siiU 
phate  of  barytes  (e),  and  boiled  them  together  in  a 
small  quantity  of  water.  According  to  the  views  which 
former  chemists  entertained  of  chemical  affinity,  no  de- 
composition should  take  place,  because  the  affinity  be« 
tween  the  sulphuric  acid  and  the  barytes  was  strong- 
er than  that  between  the  acid  and  the  potash.  But 
from  the  result  of  this  exfieriment  it  appears,  that  the 
sulphate  of  barytes  was  jiartially  decomposed  by  the 
potash,  and  that  the  sulphuric  acid  was  divided  be- 
tween the  two  bases  \  that  is,  between  the  barytes  and 
the  potash. 

2.  The  oscalic  acid  has  a  greater  affinity  for  lime  than 
for  potash  ;  but  if  oxalate  of  lime,  that  is  oxalic  acid 
combined  with  lime,  be  boiled  along  with  potash  in  a 
small  quantity  of  water,  in  the  proportion  of  one  part 
of  the  oxalate  of  lime  to  two  of  the  potash,  a  partial  de- 
composition of  the  oxalate  of  lime  will  take  place,  part 
of  the  oxalic  acid  is  abstracted  from  the  lime,  and  com- 
bines with  the  potash*. 

3.  One  part  of  phosphate  of  lime  was  boiled  together 
in  a  small  quantity  of  water  with  two  parts  of  potash. 
The  phosphoric  acid  has  a  greater  affinity  for  lime 
than  for  potash  \  but  from  this  experiment  it  appeared 
that  the  phosphate  of  lime  was  partially  decomposed, 
and  part  of  the  phosphoric  acid  having  combined  with 
the  potash,  formed  a  new  compound,  phosphate  of  pot- 
ash. 

From  these  experiments  BerthoUet  observes,  that  the 
bases  which  are  supposed  to  form  the  strongest  combi- 
nations with  the  acids  noay  be  separated  from  them  by 
other?  whose  affinities  are  supposed  to  be  weaker,  and 
that  the  acid  divides  itself  between  the  two  bases. 
Where  a  small  quantity  only  of  the  decomposing  sub- 
stance is  employed,  the  efiPect  is  not  perceptible  {  but  if 
a  large  quantity  be  employed,  as  in  one  of  the  above 
exeriments,  if  the  sulphate  of  barytes  bad  been  treated 
with  successive  portions  of  potash,  it  would  have  been 
ultimately  and  almost-  entirely  decomposed  \  for  the 
weaker  affinity  of  any  body  is  made  op  by  increasing 
the  quantity  of  that  body. 

Bergman  has  remarked,  that  if  six  times  as  much  of 
the  decomposing  substance  be  employed  as  is  sufficient 
to  saturate  the  base,  a  decomposition  will  be  eflfected, 
which  may  be  considered  as  total,  because  the  opposing 
substance  retains  so  small  a  part  of  that  with  which  it 
was  combined,  that  it  may  escape  the  observer's  noticei 
and  be  considered  as  an  evanescent  quantity.  But  the 
above  experiments  shew,  that  a  similar  decomposition 
could  be  produced,  if  the  reverse  of  the  experiment 
which  Bergman  recommends  had  been  attempted. 

When  one  substance  acts  on  another  in  combination 


^ 


with  a  third,  the  subject  of  combination  divides  it^lf  AifiDhrt 
between  the  two  others,  not  only  in  proportion  to  the  «— \ 
energy  of  their  respective  affinities,  but  also  in  propor- 
tion to  their  quantities.  The  two  substances  which 
act  on  the  combination  may  be  considered  as  opposing 
forces  acting  on  the  subject  of  combination,  and  sharing 
it  between  them  in  proportion  to  the  intensity  of  their 
action  \  and  this  intensity  may  be  estimated  bv  the 
quantity  of  the  substance  and  the  energy  of  its  affinity. 
The  effect,  therefore,  must  increase  or  diminish  as  the 
quantity  increases  or  diminishes.  Thus  it  appears  that 
elective  affinity  in  general  does  not  act  as  a  determinate 
force  by  which  one  body  can  completely  separate  an- 
other from  a  combination  \  but  that  in  all  compositions 
and  decompositions  produced  by  affinity,  there  is  a  par- 
tition of  the  subject  of  the  combination  between  the  two 
bodies,  the  energy  of  whose  affinities  is  opposed,  and  the 
proportions  of  this  partition  depend  not  solely  on  the 
difference  of  energy  in  the  affinities,  but  also  on  the 
difference  of  the  quantities  of  the  bodies  \  for  it  has 
been  observed  that  an  excess  of  the  quantitv  of  the  body 
whose  affinity  is  the  weaker,  compensates  tor  the  weak* 
ness  of  affinity. 

Second  Law* 

C/iemicai  affinity  takes  place  only  between  the  ultimate  Affinity  be- 

particles  of  bodies.  *7f «°  *^« 

The  attraction  of  aggregation  or  cohesion  which  ispaiticlci. 
exerted  between  the  integrant  particles  of  bodies,  ia 
opposed  to  the  action  of  chemical  affinity.  For,  as  in 
the  case  just  mentioned,  of  the  combination  that  takes 
place  between  a  piece  of  marble  and  muriatic  acid,  the 
force  of  cohesion  between  the  particles  pf  the  marble 
must  be  overcome  before  chemical  action  begins,  and 
a  new  compound  can  be  formed.  The  new  compound 
consists  of  the  constituent  particles  of  the  two  bodies, 
which  are  now  intimately  united  by  the  force  of  affini- 
ty existing  between  them. 

Third  Law. 

97 

Chemical  affinity  takes  place  between  several  bodies.    Between 

It  is  not  merely  compounds  consisting  of  the  parti- ^^^ 
cles  of  two  bodies,  that  are  formed  by  chemical  affini- 
ty, for  we  shall  find  that  there  are  numerous  instances 
of  three  or  four  substances  entering  into  chemical  com- 
bination.    Alumt  a  well  known  substance,  is  a  com- 
pound of  three  substances  which  have  entered  into  che- 
mical union.     These  are,  sulphuric  acid,  ahimina  or 
pure  clay,  and  potash.    The  same  thing  happens  also  in 
all  those  compounds  which  were  formerly  called  triple, 
now  double  salts,  which  consist,  like  alum,  of  three  dif- 
ferent substances,  i.  e.  a  double  base  to  the  acid  \  but 
the  most  i*emarkable  instances  of  the  eiSects  of  chemi- 
cal affinity  on  several  bodies  are  observed  in  the  alloys 
of  some  of  the  metals.     The  temperature  at  which  the 
metals  are  fused  is  generaUy  pretty  high,  but  the  alloys 
of  some  of  tliem  may  be  brought  to  a  state  of  fusion  at       98 
a  low  temperature.     This  is  the  case  with  the  alloy  of  Alloy  of 
bismuth,  lead,  and  tin,  which  may  be  melted  at  the""^^'** 
temperature  of  boiling  water,  which  is  far  below  the 

fusing 


(e)  This  is  the  compound  of  sulphuric  acid  and  barytes,  according  to  the  new  chemical  nemenciature,  the 
principles  of  which  will  be  afterwards  explained. 
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Aftniiy.  fusing  point  of  any  of  the  uncorobined  metals,  and 
shews  hy  this  change  of  their  propertieS|  that  a  chemU 
oal  anion  has  been  effected. 

Fourth  Law. 

Otte'hodf    That  chemical  affinity  may  take  place  between  two 
nmtt  be  bodies^  ti  is  necessary  that  one  of  them  he  in  the  li" 

**'^'  j[uid  or  fluid  state. 

This  law  is  not  strictly  universal.  In  some  instan- 
ces solid  bodies  presented  to  one  another  combine  to 
form  a  fluid.     This  is  the  case  with  ice  and  snow. 

The  solution  of  a  solid  body  in  a  fluid,  may  be  con- 
Bidered  as  the  destruction  of  the  cohesion  of  its  parti- 
cles,  and  their  equal  diffusion  in  that  fluid.  It  is  the 
combination  of  the  particles  of  the  solid  with  those  of 
the  fluid  }  and  the  compound  still  possesses  the  charac- 
teristic physical  properties  of  the  fluid.  Thus,  in  the 
first  place,  the  force  of  cohesion  between  the  particles 
of  a  solid  body  is  destroyed,  by  its  solution  in  a  fluid  \ 
which  force  must  always  be  overcome  before  a  new 
compound  can  be  formed  by  the  action  of  chemical  af- 
£nity.  But,  2dly,  The  particles  of  a  body  dissolved  in 
a  fluid  are  in  their  ultimate,  or  at  least  a  very  minute, 
state  of  division  ;  by  which  means  the  points  of  contact 
between  the  particles  of  the  body  held  in  solution, 
and  those  of  any  other  with  which  it  may  combine,  are 
greatly  multiplied,  and  thus  the  operation  of  chemi-  . 
cal  action  between  these  particles  is  greatly  extended. 
Many  familiar  processes  are  examples  of  the  effects  of 
solution,  as  sugar  dissolved  In  water ;  common  salt  in  the 
same  fluid  \  or  the  experiment  mentioned  above,  of  mar- 
ble in  muriatic  acid.  In  the  process  of  making  glass 
we  have  another  example  of  the  same  nature.  The 
two  substances  which  enter  into  the  composition  of 
glass  are  in  the  solid  state.  These  are  siliceous  earth 
or  sand,  and  an  alkali.  But  to  effect  the  combination 
of  the  two  solids,  one  of  them  is  brought  to  the  fluid 
state  by  the  application  of  heat.  The  alkali  first  melts, 
and  in  the  state  of  fusion  the  sand  or  siliceous  earth 
combines  with  it,  and  forms  an  uniform  compound, 
ivbich  is  glass. 
Slfeoor  ^"^  BerthoUet  has  shewn,  that  the  solubility  of  bo- 
MlobiHtv.  ^^^  ^^  ^  ^^  gi'eat  influence  in  modifying  the  action 
of  chemical  affinity.  For,  he  observes,  when  a  body 
is  in  some  degree  soluble,  its  action  is  composed  of  that 
of  the  part  dissolved  and  of  that  of  the  part  which  has 
retained  its  solidity.  It  follows  that  its  action  does 
not  increase  in  proportion  to  the  quantity  employed. 
Lime,  for  instance,  acts  by  the  part  dissolved,  and 
by  that  which  remains  solid  *,  but  it  is  probably  the 
dissolved  part  which  contributes  principally  to  the  ef- 
fect produced.  If  the  quantity  of  lime  employed  in 
an  experiment  be  doubled,  without  increasing  the 
quantity  of  the  liquid,  the  quantity  of  lime  dissolved 
will  rather  be  diminished  than  increased,  because  a  part 
of  the  liquid  is  absorbed  by  the  lime  which  ba»  been 
added. 

When  an  insoluble  combination  can  become  soluble  by 
being  deprived  of  a  part  of  its  composition,  the  incon- 
venience of  insolubility  is  easily  removed.  Thus  it  is 
when  the  phosphate  of  lime  is  acted  on  by  an  acid. 
The  part  of  it  which  is  within  the  sphere  of  action  is 
instantly  converted  Into  super-phosphate,  and  the  other 
part  successively,  until  both  the  opposed  substances  be 
reduced  to  a  liquid  state. 
Vol.  V.  Part  H.  t 


I  S  T  R  Y.  441 

*'  When  an  eliminated  substance  becomes  insoluble,  AlBnitf. 
the  precipitate  which  is  formed  retains  a  portion  of  the  <  V  > 
substance  with  which  it  was  combined,  in  proportion 
to  the  individual  forces  which  acted  in  the  moment  of 
the  precipitation.  The  operation  is  no  farther  in- 
fluenced by  this  portion,  so  that  the  quantity  of  the 
precipitating  body  adequate  to  the  precipitation  is  all 
that  is  necessary  until  the  end  of  the  operation.  But 
the  case  is  different  when  the  eliminated  substance  as- 
sumes the  liquid  state,  for  then  the  resistance  increases 
according  to  the  progress  of  the  decomposition;  and 
hence  it  follows,  if  a  substance  nearly  insoluble  be 
opposed  to  a  combination,  and  its  action  be  conse- 
quently only  partial,  whilst  the  substance  eliminated 
remains  liquid,  that  the  decomposition  must  be  quickly 
stopped,  whatever  may  be  the  force  of  the  affinities. 
Because  it  has  been  already  shewn,  that  the  decompos- 
ing action  depends  not  merely  on  the  affinities,  but  kl- 
so  on  the  relative  quantities  in  action.  When  the  sul- 
phate of  potash  was  decomposed  by  means  of  lime,  the 
operation  was  necessarily  stopped  as  soon  as  the  sol« 
phuric  acid  was  entirely  divided  between  the  potash 
and  lime,  in  proportion  to  their  respective  affinities, 
and  to  the  quantity  of  each  which  had  acted  on  the 
sulphuric  acid  ^  that  Is,  in  proportion  to  their  respectiva 


masses  *." 
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But  fluids  in  the  elastic  state,  or  the  state  of  gas,  , 
are  subjected  to  forces  which  are  the  reverse  of  the  jd 
force  of  cohesion  j  and  thus  modify  in  a  different  man-Elatttc 
ner  the  effects  of  the  particular  affinity  of  each  sub- ^slds- 
stance.  Elasticity  actsj  either  by  the  removal,  of  some 
substances  from  the  action  of  others,  or  by  diminishing 
the  proportion  of  them  that  comes  within  the  sphere  of 
action.  But  if  all  the  substances  in  action  be  in  the 
elastic  state,  this  effect  will  not  follow,  because  then 
they  all  exist  in  a  similar  condition.  When  a  sub- 
stance, on  separating  from  a  state  of  Intimate  combina- 
tion, assumes  the  slate  of  gas,  it  becomes  elastic,  and 
then  it  can  oppose  no  further  resistance  to  the  decom* 
posing  action.  And  thus  it  appears  that  substances  of 
this  nature  do  not  act  by  their  mass.  A  complete  de- 
composition can  then  be  effected  by  the  decomposing 
substance,  and  no  greater  quantity  of  it  is  required 
than  what  would  have  been  necessary  to  form  the  com- 
pound by  direct  combination.  Thus,  carbonic  acid, 
which  is  an  elastic  fluid,  may  be  disengaged  from  its 
combination  by  another  substance  whose  affinity  for  the 
base  may  be  less,  because  that  other  substance  can  act 
by  its  mass,  and  can  therefore  overcome  the  aflinity  of 
the  carbonic  acid  by  its  successive  action.  But  if  the 
whole  of  the  carbonic  acid  is  to  be  expelled,  the  de« 
composing  substance  must  be  used  in  greater  quantity 
than  what  is  strictly  necessary  to  produce  saturation.         toi 

The  action  which  takes  place  when  concentrated  Cnmplf. 
sulphuric  acid  is  poured  on  dry  common  salt,  that  is, 
both  substances  being  as  much  as  possible  deprived  of 
water,  affords  a  good  illustration  of  the  effect  of  the 
elasticity  of  one  of  the  substances.  Gimmon  salt  is 
composed  of  muriatic  acid  and  soda.  The  affinity 
of  the  sulphuric  acid  for  soda  is  greater  than  that 
of  muriatic  acid.  When,  therefore,  the  sulphuric  acid 
is  poured  on  the  common  salt,  it  combines  with  the  soda, 
and  the  affinity  of  the  muriatic  acid  is  tUaunishcd.  It 
consequently  assumes  the  gaseouf  state,  and  acts  no 
longer  by  its  mass.    But  if  a  solntiaa  of  ^ooudod  salt 
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in  water  be  employed,  or  a  dilated  acid,  then  the  ma- 
riatic  acid  may  be  retaioed  in  tbe  water,  and  in  tbit 
case  it  can  act  by  its  mass. 

liVhenj^therefore,  a  snbstance  is  in  tbe  state  ot  gas, 
its  elasticity  is  to  be  coqsidered  as  a  force  opposed  to  the 
affinity  of  liquid  substances.  When  the  elasticity  of  ga- 
seooa  sobstances  is  dimioisbed,  as  happens  by  compres- 
sioOy  tbey  then  combine  in  greater  quantity  with  liquids. 
When  water  is  brought  into  contact  with  carbonic  acid, 
which  is  in  the  state  of  gas,  it  does  not  become  saturat- 
ed with  that  acid,  because  tbe  elasticity  of  the  gaseous 
acid  opposes  the  dissolving  power  of  the  water :  and  be- 
fore its  dissolving  force  is  exhausted,  the  two  forces  are 
balanced.  But  when  the  opposing  elastic  force  is  dimi* 
nishedy  as  by  compression,  the  dissolving  power  of  tbe 
water  continues  its  action,  and  thus  it  is  more  folly  sa- 
turated with  the  acid. 

Fifth  Law. 

^^en  bodies  combine  iogetAerf  they  undergo  a  change  of 
temperature^ 

All  bodies  contain  a  certain  quantity  of  caloric,  or 
the  matter  of  heat )  but  when  any  change  takes  place 
in  the  nature  or  constitution  of  any  body,  its  power 
of  retaining  that  portion  of  caloric  is  also  changed. 
Daring  these  changes  heat  is  either  given  out  or  ab- 
sorbed ;  and  this  increase  or  diminution  of  temperature 
becomes  obvious  to  our  senses,  or  may  be  measured  by 
tbe  thermometer. 

The  effects  of  this  variation  of  temperature  will  be 
greater  or  less,  in  promoting  or  retarding  tbe  action  of 
chemical  affinity,  according  to  the  change  which  takes 
place  on  the  sobstances  which  are  decomposed,  or  ac- 
cording to  tbe  state  ef  the  compound  which  is  formed. 
When  there  is  a  great  elevation  of  temperature,  in  coo- 
sequence  of  the  heat  produced  by  tbe  combination  of 
substances,  it  is  necessary  to  attend  to  the  difference  of 
volatility  of  which  the  substances  are  susceptible  by  that 
elevation  of  temperature.  If  the  substances  are  not  all 
in  the  liquid  state,  or  if  one  of  them  only  be  soluble,  tbe 
effect  of  heat  is  to  favour  their  mutual  action  }  because 
the  force  of  cohesion,  which  acts  even  between  the 
particles  of  bodies  in  the  liquid  state,  is  thus  diminished. 
If  the  expansion  by  heat  of  the  one  of  two  substances 
be  greater  than  that  of  the  other,  the  more  expand- 
ed substance  acquires  a  greater  degree  of  elasticity, 
and  this,  as  has  been  already  observed,  must  be  consi- 
dered as  a  force  opposing  the  affinity  which  existed  be- 
tween the  two  bodies. 

In  chemical  combinations,  according  to  this  law,  the 
temperature  changes.  The  increase  or  diminution  of 
temperature,  according  to  the  nature  of  the  combination 
which  is  effected,  will  be  best  illustrated  by  an  example 
or  two. 

I.  When  lime  is  slaked,  that  is,  when  water  is 
thrown  upon  burnt  lime,  a  great  elevation  of  tempera* 
tore  takes  place.  The  water  enters  into  combination 
with  tbe  lime  j  it  passes  from  the  fluid  to  the  solid  state  ; 
and  during  this  change,  a  great  quantity  of  caloric,  or 
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the  matter  of  beat,  is  given  ont,  wUcb  is  tbe  cawe  of  AflUty. 
tbe  increase  of  temperature  (j). 

2.  As  an  exam|]de  of  two  fluids  when  mixed  together 
producing  a  similar  effect,  take  four  parts  of  concen- 
trated sulphuric  acid,  and  pour  it  on  one  part  of  watery 
the  temperature  of  the  combined  fluids  will  be  elevated 
to  the  boiling  point  of  water. 

In  the  solution  of  solid  bodies  in  a  fluid,  there  »>  a 
great  change  of  temperature  :  but  in  this  case  it  is  di- 
minished. This  is  particularly  the  case  when  salts  are 
dissolved  in  water. 

1.  Take  muriate  of  ammonia,  or  sal  ammoniac,  and 
dissolve  it  in  water,  and  while  the  solution  is  going  on,  if 
a  thermometer  be  plunged  into  it,  a  considerable  fall  of 
tbe  mercury  will  be  found  to  take  place  in  consequence 
of  the  absorption  of  caloric,  or  the  diminotion  of  tempo* 
rature. 

a.  If  a  quantity  of  water,  at  the  temperature  of  50* 
or  60*  of  Fahrenheit,  be  poured  on  an  equal  quantity 
of  ice,  tbe  temperature  of  the  water  will  be  diminisbed 
to  tbe  freezing  point,  or  32^. 

3.  A  very  low  temperature  is  produced  by  a  mix- 
tore  of  ice  and  common  salt  j  and  a  still  lower  bj  a 
mixture  of  snow  and  powdered  muriate  of  lime.  We 
shall  become  better  acquainted  with  the  effects  of  Uiese 
substiinces  in  explaining  tbe  method  of  producing  arti* 
ficial  cold. 

Sixth  Law. 

The  ctm^ounds  formed  by  chemical  aj^vity  possess  ntvs  CoavcwBdft 
properties^  and  different  from  those  ^  their  eos^ts^bave  asw 
tuentparts.  proptrtiti. 

We  are  too  little  acquainted  with  the  naUre  of  che- 
mical affinity,  to  be  able  to  determine,  dpribrf,  wfa«l 
is  to  be  the  result  of  a  combioatioo  between  two  sub- 
stances. No  information  can  be  obtained  what  the  na* 
tore  of  the  union  will  be,  from  knowing  tbe  propertiee 
of  the  substance  which  are  to  be  combined.  It  is  only 
by  experiment  that  the  nature  and  properties  of  tho 
new  compound  can  be  ascertained. 

Unwilling  to  suppose,  or  unable  to  conceive,  that 
the  properties  of  the  two  sobstances  which  enter  into 
combination,  bad  totally  disappeared  in  the  new  com- 
pound, the  earlier  chemists  imagined  that  the  proper" 
ties  of  the  latter  were  of  a  middle  nature,  consisting 
of  the  mixed  properties  of  the  composing  subetances. 
Hence  the  compounds  of  the  acids  and  the  alkaliee 
were  denominated  middle  salts^  sales  medii^  from  poo- 
sessing  the  combined  properties  of  their  component  sub- 
stances. 

But  the  truth  of  this  doctrine,  with  regard  to  the 
nature  of  compound  substanees,  has  been  fully  dis- 
proved by  the  more  accurate  observations  of  mo- 
dern chemists  \  for  it  is  found  by  experiment,  that  the 
compound  formed  often  exhibits  not  a  single  property 
of  any  of  the  suhstaaces  of  which  it  is  composed.  From 
two  mild  and  insipid  substances,  a  compound  is  formed 
which  is  highly  acrid  and  corrosive ;  and  the  result  of 
the  combination  of  two  powerfully  corrosive  snbstonoes, 
is  frequently  a  mild  and  insipid  compoonnd. 

Il 


(r)  Tbe  explanation  of  this  phenomenon  will  be  given  when  we  come  to  treat  ef  beat. 
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It  11  one  of  the  usual  characteristics  of  cbemical  affi* 
oity,  that*  there  be  a  chaoge  in  the  properties  of  the  sub- 
stances which  enter  into  combination.  This  change 
takes  place  in  the  sensible  qaalities  of  many  of  the 
compounds;  and  soine  of  these^  as  an  illustration  of  this 
law,  may  be  mentioned. 

(i.)  Changes  of  colour*  The  colour  of  lead  is  a 
bluish  white,  but  when  combined  with  oxygen  it  as- 
sumes a  bright  yellow  or  red  colour*  in  proportion  to 
the  quantity  of  oxygen.  Cobalt,  which  is  of  a  gray 
colour,  becomes,  when  combined  with  oxygen,  of  a 
fifle  blue;  and  copper,  iHiich  is  red,  exhibits,  con* 
bined  io  the  same  way,  a  green  oolour. 

(2.)  Changes  in  smell.  The  smell  of  niuriatic  acid 
is  highly  pungent ;  ammonia,  or  the  Toiatile  alkali,  is 
not  less  so ;  but  when  these  two  are  combined,  form- 
ing muriate  of  ammonia,  or  sal  ammoniac,  the  new 
compound  is  perfectly  ifiodoroost  This  last  is  a  re* 
markaUe  iastanoe  of  two  highly  volatile  and  odorous 
substaaces  beeomiag  fixed  in  the  compound,  and  desti- 
tute of  aoKll,  and  thus  exhibiting  a  total  change  of 
properties, 

(  3.)  Changes  in  taste*  i .  The  taste  of  sulphur  is  near- 
ly insipid ;  and  oxygen,  which  is  one  of  the  component 
paits  of  the  atmosphere,  is  net  only  innocent,  but  ne- 
cessary fi>r  the  existence  of  animals :  but  when  these 
two  enter  into  unien,  the  compound  formed,  which  is 
sulphuric  acid,  is  one  of  the  most  corrosive  substances, 
««£•  Solphurio  acid,  which  is  sour  and  corrosive,  forms 
a  combination  with  soda,  which  is  also  of  a  corrosive 
nature  ;  the  result,  whidi  is  Glauber  salt,  or  sulphate 
of  aoda,  is  a  compound  of  a  bitter  nauseous  taste, 
but  posseasiug  none  of  the  corrosive  properties  of  its 
component  parts. 

Seventh  Law. 

The  Jorce  of  chemical  qfimi^  u  estimaied  by  ihefM^ee 
which  is  necessary  to  separate  the  substances  whkh 
enter  into  comUnatkm* 

In  treating  of  cohesion,  or  the  attraction  of  aggre- 
gation, it  was  stated,  that  the  method  employed  by 
philosophers  to  estimate  that  force,  was  to  measure  the 
c^posite  fbfoe,  or  that  which  was  necessary  to  over- 
oorae  the  cdwaive  foice.  Thus,  the  weight  attached 
to  the  lower  extremity  of  a  metallic  wire  perpendicu- 
larly suspended,  which  was  just  sufficient  to  tear  it 
asoMer,  is  considered  as  the  SKasure  of  its  power  of 
oobesieou  But  it  will  appear,  from  what  follows,  that 
this  law  moot  he  adopted  with  considerable  modifica- 
tion. 
jDAied  I^  estimatiug  the  force  of  chemical  affinity,  various 
hj  the  tine  methods  have  been  proposed  by  different  philosophical 
orsoletion;clMaiits.  It  was  thought  hj  Weazel,  that  the  time 
which  one  body  required  to  dissolve  another,  might  he 
considered  as  the  measure  of  the  force  of  affinity  be- 
tween these  two  bodies  \  hut  it  must  appear  from  what 
has  been  already  said,  that  the  time  of  soktion  must 
depend  greatly  on  the  cohesive  force  of  the  body 
to  be  dissolved,  aaid  the  nature  of  the  conpoand  which 
IS  formed  j  and,  these  hcibg  various,  no  certain  mea- 
sure can  be  obtained  fvom  this  method. 

According  to  some,  the  measore  of  the  ferae  of  ehe* 
aical  affinity  OMiy  be  estiaiated  by  the  difficulty  of  so* 
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parating  the  substances  which  have  entered  into  com* 
bioation ;  or  by  taking  the  compound  ratio  of  this,  and 
the  facility  with  which  they  are  combined.  But  as  no 
method  has  been  invented  to  ascertain  either  the  one  or^Jj^^  ^'^ 
the  other,  which  are  the  necessary  previous  steps  in  icparation ; 
the  method  proposed,  it  is  impossible,  in  this  way,  to 
estimate  the  force  of  chemical  affinities. 

Observing  the  effects  of  the  union  and  the  abstraction  by  tbs  rT- 
of  caloric,  in  the  operations  of  chemical  affinity.  La-  finity  for 
voisier  and  La  Place,  in  a  memoir  published  in  i783,<^lona* 
proposed  this  as  the  method  of  estimating  the  force  of 
affinity.     But  it  seems  scarcely  possible  to  measure  the 
force  of  chemical  affinity  between  two  substances  by 
the  degree  of  temperature  which  is  required  to  over- 
come the  force  of  cohesion;  as  this  degree  of  tem- 
perature has  no  measurable  proportion  witk  the  feroe 
of  chemical  affinity,  it  cut  afford  no  data  lor  estimat- 
ing this  force.     And  this  quantity  being  variable  and 
unknown,  a  fixed  tenn  is  wanting  to  form  a  scale  of 
comparison. 

We  have  already  mentioned,  in  treating  of  adhesion, 
the  experiments  of  Dr  Taylor  on  the  adhesion  of  sur- 
faces, and  the  experiments  and  conclusions  of  Morveau 
and  Achard  on  the  same  subject.  From  these  Mor- 
veau has  proposed  to  deduce  a  method  of  estimating 
the  force  of  chemical  affinities.  But  for  ao  account 
of  this,  we  refer  the  reader  to  the  first  sectioo.  uq 

A  diffisrettt  method  has  been  proposed  by  Mr  Kir^Kirwaa*! 
in  bus  experiments  and  observations  on  the  at-''^^*^^ 
^ers   of  mineral  acids*.      He  observes, !L^^    . 

in  view  wa8,|Qtii, 
to  ascertain  and  measure  the  degrees  of  affinity  or 
attraction  that  subsist  between  the  mineral  acids  and 
the  various  bases  with  which  they  may  be  combined ; 
a  subject  of  the  greatest  importance,  as  it  is  upon  this  • 
foundation  that  chemistry,  considered  as  a  science, 
must  finally  rest  j  and  though  much  has  been  already 
done,  and  many  general  observations  laid  down  on 
this  head,  yet  so  OMuy  exceptions  have  occurred,  even 
to  such  of  these  observations  as  seem  to  have  been  most 
firmly  established,  that  not  only  a  variety  of  tables  of 
affinity  have  been  formed,  but  many  very  eminent 
chemists  have  been  induced  to  doubt  whether  any  gene- 
ral law  wha(M>ever  could  be  tracedf  .**  f  JHiL 

^*  The  discovery  of  the  quantity  of  real  acid  in  each  P*  34* 
of  the  mineral  acid  liquors,  aad  the  proportion  of 
real  acid  taken  up  bj  a  given  quantky  of  each  basis 
at  the  point  of  saturation,  led  me  unexpectedly  to  what 
seems  to  me  the  true  method  of  iavestigating  the  quan- 
tity of  attraction  which  each  acid  hears  to  the  several 
bases  to  which  it  is  capable  of  uniting*  For  it  was 
impossible  not  to  perceive, 

1st,  That  the  quantity  of  real  acid  necessary  te  sa- 
turate a  given  weight  of  each  base,  is  inverady  an  the 
affinity  rf  each  base  to  such  acid, 

adly.  That  the  quantity  of  each  base  foquifite  to 
saturate  a  given  quantity  of  each  acid,  is  directly  as 
the  affinity  of  each  acid  to  such  base. 

Thus,  100  grs.  of  each  of  the  acids  requne  for  their 
saturation  a  greater  quantity  of  fixed  alkali  than  of 
calcareous  earth,  more  of  this  earth  tha»  of  volatile 
alkali,  more  of  this  alkali  than  of  magnesia,  and  more 
of  magnesia  than  of  eardi  of  aim :  as  wy  he  seen 
in  the  fcUowing  taUe, 
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Qaantttj  of  base  taken  up  by  loo  gis.  of  each  of  the  three  acids. 


Aflhiity. 


Pota»h. 

Soda. 

Lime. 

Ammonia. 

Mmgnnia. 

Alum. 

Sulphuric  acid 
Nitric  acid 
Muriatic  acid 

g". 
2^5 
215 
2^5 

gn. 

165 
165 

158 

no 

t 

g"- 
90 

87 

79 

gn. 
80 

75 

g". 
75 
65 

*^  As  these  numbers,^*  Mr  Kirwan  observes,  **  agree 
with  what  common  experience  teaches  us  concerning 
the  affinity  of  these  acids  with  their  respective  bases, 
they  may  be  considered  as  adequate  expressions  of  the 
quantity  of  that  affinity.  Thus,  the  affinity  of  the 
sulphuric  acid  to  potash,  that  is,  the  force  with  which 
they  unite  to  each  other,  is  to  the  affinity  with  which 
the  same  acid  unites  to  lime,  as  215  grs.  to  no ;  and 
to  that  which  the  nitric  acid  bears  to  lime,  as  215  to 
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Objcciiooi.      But   to  this    method   of    Mr  Kirwan,    objections 

have  been  made  by  Morveao  and  Berthollet.  It  is 
stated  that  the  essential  principle,  of  the  force  of  affi- 
nity being  in  the  direct  ratio  to  the  quantity  of  base, 
is  not  fully  established.  According  to  the  exjieriments 
of  Morveau,  a  quantity  of  sulphuric  acid  containing 
100  grs.  of  real  acid,  required  for  saturation  201  grs. 
of  crystallized  carbonate  of  potash  :  a  quantity  of  nitric 
acid  which  contained  100  grs.  of  real  acid,  required 
302  grs.  for  saturation  ^  and  a  quantity  of  muriatic  acid 
containing  100  grs.  of  real  acid,  required  no  less  than 
905  grs.  of  the  same  salt  .for  saturation.  From  these 
experiments  it  appears,  that  Mr  Kirwan^s  calculations 


are  erroneous,  or  that  the  principle  on  which  he  has  pr«K 
ceeded  is  false  \  for  equal  quantities  of  real  acids  re* 
quire  for  saturation  difierent  quantities  of  potash  5  and 
besides,  the  quantity  of  base  required  is  in  the  inverse 
ratio  to  the  force  of  affinity,  which  is  the  reverse  of 
Mr  Kirwan^s  principle. 

Mr  Kirwan,  however,  has  acknowledged  the  force 
of  these  objections,  and  has  deduced  the  proportion  of 
real  acid,  in  the  nitric  and  sulphuric  acids,  irom  less 
exceptionable  principles.  His  table,  therefore,  which 
expresses  in  numbers  the  strength  of  affinities,  was  oon* 
sidered  as  more  correct  than  any  previously  pobliihed ; 
but  his  general  principle,  that  the  quantity  of  base  re* 
quired  to  saturate  a  given  quantity  of  real  acid,  is  the 
expression  of  the  force  of  affinity  between  the  acid  and 
the  base,  is  a  mere  assumption  of  a  peculiar  language. 
Affinity  b  mutual  between  the  combining  bodies.  It 
is  incongruous  to  make  the  expression  of  it  as  applied 
to  an  acid  the  reverse  of  what  it  is  in  an  alkalL 

Mr  Kirwan  has  corrected  the  quantity  of  base  taken 
up  by  100  parts  of  sulphuric,  nitric,  muriatic,  and 
carbonic  acids,  as  will  be  seen  in  the  following  table  *•• 
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Fota&h. 

Soda. 

Ammonia. 

Barjtes. 

Strontites. 

Lime. 

Hagnetia. 

Sulphuric 
Nitric 
Muriatic 
Carbonic 

121.48 

"7-7 

177.6 

78.32 

73-43 

136.2 
149.6 

26.05 
58.48 

200. 

178.12 

314.46 

354-5 

138. 

n6.86 

216.21 
231-  + 

70. 

118.3 
122. 

57-9a 
47.64 

89.8 

50. 

But  in  addition  to  the  objection  now  stated  to  his 
theory,  the  force  of  affinity,  according  to  the  experi- 
ments  and  observations  of  Berthollet,  varies  in  propor- 
tion to  the  mass  of  any  body,  and  therefore  no  method, 
however  accurate  in  other  respects,  will  afford  a  cer- 
tain rule  for  estimating  the  force  of  chemical  affinity. 

Eighth  Law. 

Bodies  have  different  degrees  of  affinity  for  each  other. 

On  the  different  force  of  affinity  which  exists  be- 
tween different  bodies,  depend  many  of  the  most  inn 
portent  operations  in  chemistry  \  and  it  is  by  multiply- 
ing the  facts  which  fall  under  this  law,  that  chemical 
'scienee  can  be  improved  and  extended. 
T    'kind        Affinity  has  been  divided  into  two  kinds,  simple  affi- 
nityy  vti^- compound  affinity ;  producing  simple  elective 
attractions,  and  double  elective  attractions. 
Bctw  ^n         Simple  aJmity.-^The  first  of  these  includes  all  those 
two  bodies,  combinations  which  directly  take  place  between  two 
ly>dies,  as  when  muriatic  acid  and  lime  are  combined 
together..    We  have  also  a  case  of  simple  affinity,  or 
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single  elective  attraction,  when  to  a  solution' which  eeo- 
tains  two  substances,  a  third  is  added  which  prodooes  ■ 
the  separation  of  one  of  the  dissolved  bodies.  This 
takes  place  when  potash  is  added  to  the  solution  of 
lime  in  muriatic  acid.  The  potash  has  a  stronger  affinity 
for  the  muriatic  acid  than  the  lime  ^  it  therefore  se- 
parates  the  acid  from  the  lime,  combines  with  it,  and 
remains  in  the  solution.  The  lime,  thus  separated  from 
its  combination,  appeiirs  in  the  solid  form,  falls  to  die 
bottom,  and  is  called  a  precipitate* 

.  In  practical  chemistry  precipitates  are  distinguished  pndj^ 
into  several  kinds.  It  is  said  to  be  a  real  or  true  pre-ialM. 
cipitate,  when  the  body  which  is  disengaged  from  the 
combination  falls  to  the  bottom,  as  in  the  case  above, 
where  the  lime  fell  to  the  bottom,  after  being  separated 
from  the  muriatic  acid.  A  false  precipitate  is  when 
the  new  compound  which  is  formed  fiitUs  down,  as 
when  sulphuric  acid  is  added  to  any  solnttoa  of  lime } 
for  the  compound  being  insoluble,  it  appears  in  the 
form  of  a  precipitate.  A  precipitate  is  said  to  be  pule, 
when  the  body  which  has  been  decompoeedcan  be  formed 
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ASnity.  i^in  rrom  tbe  separated  coostitaent  parti  ^  and  imporei 
when  this  caonot  be  effected  j  which  is  probably  occa- 
sioned from  the  decomposition  not  being  complete.  It 
sometimes  happens,  when  a  bodj  which  consists  of  two 
substances  is  decomposed  by  means  of  third,  that  the 
disengaged  substance  assumes  the  elastic  form.  This 
is  the  case  when  mariate  of  ammonia  is  decomposed  by 
qoicklime.  The  muriatic  acid,  which  is  in  combina- 
tion with  the  ammonia,  unites  with  the  lime,  for  which 
it  has  the  greater  attraction }  and  tbe  ammonia,  set 
free,  is  instantly  volatilized. 
BeiwMB'  Compound  qfin^.^^'Bui  there  are  substances  which 
mora  than  cannot  be  decomposed  when  a  third  substance  is  pre- 
tw*.  sented.     The  affinity  of  two  substances  A  and  B  in 

combination,  may  be  so  much  stronger  than  the  affinity 
of  a  third  C  for  either  A  or  B,  that  no  decomposition 
will  take  place  when  the  body  C  is  presented  to  the 
compound  of  A  and  B.  Suppose  the  two  substances  A 
and  B  are  held  united  with  a  force  equal  to  I2,  and 
the  force  of  affinity  between  the  body  C  and  B  is 
equal  only  to  8,  it  is  obvious  that  no  change  can  be  ef- 
fected, because  the  force  of  affinity  between  C  and  B 
cannot  overcome  the  cohesive  force  that  exists  between 
A  and  B.  But  if  a  fourth  body  D  is  presented  to  the 
compound  A  and  B,  and  acts  with  a  force  on  the  body 
A  equal  to  6,  while  the  body  C  acts  on  B  with  a  force 
equflJ  to  8,  it  is  evident  that  the  combined  action  of 
these  two  forces  will  overcome  tbe  force  of  affinity  be- 
tween A  and  B,  which  was  supposed  to  be  equal  to  1 2, 
because  the  measure  of  a  force  equal  to  14  is  greater 
than  one  equal  to  1 2  }  and  in  this  way  the  decomposi- 
tion of  the  body  A  and  B  is  efiected  by  the  united  ac- 
tion of  two  other  bodies,  which  would  not  have  succeed- 
ed had  any  one  been  presented  to  it  singly.  From  this 
double  action,  a  decomposition  of  this  kind  is  called  a 
daubie  elective  attraction^  a  name  given  by  Bergman, 
4Mr  a  case  of  compound  or  complex  affinity,  as  it  has 
been  proposed  to  be  denominated  by  later  chemists. 

Bergman  invented  a  method  of  exhibiting  these  at- 
tcactioDS,  in  sueh  diagrams  as  the  following. 

Nitrate  of  Potash. 
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is  greater  than  the  sum  of  the  affinities  between  the    Afltolty  ^ 
sulpharic  acid  and  the  potash,  and  the  nitric  acid  and        • 
the  oxide  of  silver  \  and  thus  an  exchange  of  principlea 
takes  place,  and  the  new  compounds  are  represented 
at  the  top  and  bottom  of  the  diagram,  namely  tbe  ni- 
trate of  potash  and  the  sulphate  of  silver. 

Mr  Elliot  in  the  year  1782  proposed,  as  animprove-^ 
ment  on  Bergman's  method,  to  represent  the  force  of 
these  attractions  by  numbers.  The  same  case,  in  Mr 
Elliotts  method,  is  represented  in  tbe  following  diagram. 

Nitrate  of  potash. 


Potash. 

Nitric 
acid. 

Sulphate 

Nitrate  of 

of  potash. ' 

silver. 

Sulphuric 

Oxide  of 

acid. 

silver* 

Sulphate  of  silver. 

In  this  example  the  substances  to  be  decomposed  are 
placed  on  the  right  and  left  sides  of  the  diagram.  These 
are  the  sulphate  of  potash,  composed  of  sulphuric  acid 
and  potash  on  the  left  side ;  and  the  nitrate  of  silver, 
which  consists  of  nitric  acid  and  the  oxide  of  silver. 
When  these  compounds  are  combined  together,  a  de- 
composition is  effected  by  tbe  mutual  affinities  between 
tbe  constituent  parts  of  tbe  compounds.  Thus  the  sul- 
phuric acid  in  combination  with  the  potash,  forms  a 
new  compound  with  the  oxide  of  silver,  and  the  ni- 
tBO  acid  in  combination  with  the  silver,  forms  a 
new  compound  with  the  potash;  because  the  sum  of 
the  foroe  of  affinities  between  the  nitric  acid  and  the 
potasbi  and  tbe  sttphuric  aoid  and  tbe  oxide  of  silver,. 


Sulphate 
of  potash' 


Potash. 


9 

Sulphuric 
acid. 


8  Nitric 

acid. 


Oxide  of 

silver. 


Nitrate  of 
silver. 


Sulphate  of  silver. 

As  it  thus  represented,  the  sulphuric  acid  and  the 
potash  are  supposed  to  act  with  a  force  equal  to  9  ;  and* 
the  nitric  acid  and  the  oxide  of  silver  attract  with  a 
force  equal  to  2.  The  affinity  of  the  potash  for  tb* 
nitric  acid  is  equal  to  8 ;  and  the  affinity  between  the 
sulphuric  acid  and  the  oxide  of  silver  is  equal  to  4. 
But  9-(-2=ii,  and  8-|-4^i2  \  consequently  the  sum 
of  the  affinities  between  the  nitric  acid  and  the  potash, 
and  the  sulphuric  acid  and  the  oxide  of  silver,  exceeds 
the  sum  of  the  affiuities  between  the  nitric  acid  and  tbe 
oxide  of  silver,  and  the  sulphuric  acid  and  the  potash, 
and  thus  a  decomposition  is  effected. 

But  **  in  all  decomposition,**  says  Mr  Kirwan,  '*  wexVo  forect 
must  consider,  1st,  The  powers  which  resist  any  decom-to  be  coa- 
position,  and  tend  to  keep  tbe  bodies  in  their  present  lidcred.. 
state  \  and,  2dly,  The  powers  which  tend  to  effect  a 
decomposition  and  a  new  union.    The  first  I  shall  call, 
quiescent  affinities,  and  the  second,  divellent. 
,    "  A  decomposition  will  always  take  place  when  the. 
sum  of  the  divellent  affinities  is  greater  than  that  of  the 
quiescent  \  and,  on  the  contrary,  no  decomposition  will 
happen  when  tbe  sum  of  the  quiescent  affinities  is  supe- 
rior to,  or  equal  to  that  of  the  divellent  \  all  we  have- 
to  do,  therefore,  is  to  compare  the  sums  of  each  of  these 
powers.     Thus,  if  the  solutions  of  sulphate  of  potash 
and  nitrate  of  lime  be  mixed  together,  a  double  de-> 
composition  will  take  place.**     This  may  be  illustrated, 
by  the  following  diagram. 

Nitrate  of  potash. 
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AIRnity.  Tbe  affinitief  between  the  nitric  aeid  and  lime,  and 
'  *  '■'  between  the  salphurie  aoid  and  the  potash,  which  taken 
together  amount  to  311,  are  the  quiescent  aiSnities, 
The  affinities  of  the  solphuric  acid  and  the  lime,  and 
of  the  nitric  acid  and  the  potashi  are  the  divellent  af- 
finities which  are  opposed  to  the  first.  But  the  amount 
of  the  latter  is  equal  to  3251  that  is,  the  combined  af« 
finities  of  the  substances  which  tend  to  form  a  new 
combination,  and  thus  they  overcome  the  force  of 
the  resistance  of  the  quiescent  affinities,  as  325  ex- 
ceeds 311. 

Another  example  will  serve  to  make  this  decom- 
position by  double  or  compound  affinity  still  more  fa- 
miliar. 

Muriate  of  potash. 
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This  force 
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acid. 
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Potash. 


I 


T4 


9=4J 

Carbonic 
acid. 


Carbonate 
of  potash. 


Carbonate  of  bary tes. 

In  this  case  a  solution  of  muriate  of  bary  tes  is  mix- 
ed with  a  solution  of  the  carbonate  of  potash.  The  af- 
finity of  the  muriatic  acid  for  the  barytes,  and  that  of 
the  potash  for  the  carbonic  acid,  are  the  quiescent  af- 
finities, which  are  opposed  to  any  decomposing  force. 
But,  on  the  contrary,  the  affinity  of  the  muriatic  acid 
for  the  potash,  and  that  of  the  barytes  for  the  carbonic 
acid,  are  the  divellent  affinities.  The  quiescent  affini- 
ties are  only  equal  to  45,  while  the  sum  of  the  divellent 
affinities  is  equal  to  46 ;  the  latter  must  therefore  pre- 
vail. The  former  combinations  are  broken,  and  instead 
of  muriate  of  barytes,  and  carbonate  of  potash,  we  ob- 
tain muriate  of  potash  and  carbonate  of  barytes,  which 
latter  is  insoluble,  and  is  therefore  precipitated. 

But  Berthollet  has  shewn  that  the  force  of  affinity 
between  the  same  substances  is  not  constant  and  uni- 
form, but  is  greatly  influenced  by  the  quantity  and 
the  state  of  saturation.  As,  for  instance,  when  two 
bases  act  in  opposition  on  an  acid,  the  acid  divides  its 
action  in  proportion  to  their  respective  masses.  If 
there  be  two  acids  instead  of  one,  and  no  separation 
take  place,  either  by  precipitation  or  crystallization, 
both  acids  will  act  equally  on  both  bases,  in  proportion 
to  their  masses.  If  each  of  the  acids  be  previously 
combined  with  a  base,  and  the  solutions  of  their  salts  bia 
mixed,  the  sum  of  the  reciprocal  forces  will  be  the 
same  as  before.  No  muriate  of  potash  or  sulphate  of 
lime  will  be  formed  ;  but  there  will  be  a  combination 
>of  potash,  of  lime,  of  sulphuric  and  muriatic  acid,  which 
will  have  the  same  degree  of  saturation  as  before  the* 
mixture.  And  hence  it  happens,  that  when  two  salts 
are  mixed  together,  the  mutual  decomposition  of  which 
would  produce  combinations  of  very  different  propor- 
tions, the  separation  of  the  component  parts,  which, 
should  result  from  such  decomposition,  is  not  percepti- 
ble.    No  change  of  bases  tbere&re  lakas  plaoe. 

The  force  of  cohesion  oaoset  the  separation  which 
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takes  place  by  precipitation  or  cryttaUiiatioo,    Ber*    Aftaliyi 
thollet  observes,  that  a  similar  effect  is  produced  by  the  <  1    ^    mi 
same  cause,  in  the  action  of  complex  affinities.     If  a 
solution  of  sulphate  of  potash  be  mixed  with  muriate  of 
lime,  dissolved  in  a  small  quantity  of  water,  the  limo 
brought  into  contact  with  the  sulphuric  acid  vill  bo 
more  powerfully  influenced  by  the  force  of  cohcsioa  - 
than  the  potash.    This  is  therefore  to  be  considered  as 
an  additional  force  to  those  which  pre-existed,  and 
determines  the  combination  of  the  sulphuric  acid  with 
the  lime,  and  the  precipitation  of  the  new  componnd. 

In  all  decompositions  effected  by  compound  affinity, 
the  prevailing  affinity  has  been  ascribed  to  theae  sab- 
stances  which  have  the  property  of  precipitating,  or  of 
forming  a  salt  which  can  be  eeparated  by  cryatallixa* 
tion.  Thus  tlie  knowledge  ef  the  solubility  of  salta 
which  may  be  formed  in  a  liquid,  will  point  out  those 
substances  which  are  least  soluble,  and  therefore  naost 
apt  to  precipitate.  To  these  sohstamses  chemists  for- 
meriv  ascribed  the  strongest  aflinity.  ,  ^ 

Lime,  magnesia,  strontites,  and  barytes,  form  insola-  Mo»i  iomw 
ble  salts  with  carbonic  acid.    When  therefore  any  of  lol>te  co»- 
the  soloblr  salU  of  these  earths  are  mixed  with  alka^^'''™^ 
line  carbonates,  an  exchange  n  prodnced,  from  which  ^J^^ 
result  the  formation  and  precipitation  of  an  earthy  car^ 
bonate.    The  compound  of  sidphoric  add  and  barytea 
forms  an  insoluble  salt.    When,  therefore,  a  '^ffriw 
of  a  sulphate  ie  mixed  with  that  of  a  salt  of  barytes,  a. 
precipitation  of  solphate  of  barytes,  which  is  iueohUe, 
will  be  effected*    The  snlphate  of  lime  has  abo  but 
little  solubility,  and  consequently  is  mnch  dispose^  to 
precipitate.     Lime  therefore  decomposes  all  the  ao- 
Inble  snlpbates.    But  the  sulphate  of  lime  being  ranch 
more  soluble  than  the  snlphate  of  barytes,  the  salts  ef 
barytes,  which  are  more  soluble  than  the  snlphate  of 
lime,  decompose  it. 

There  are  other  circumstances  which  tend  tn  change 
the  action  of  compound  affinities.     The  soinhtlity  of 
salts,  which  has  so  mnch  influence  in  this  action,  is  va-      ,,q 
ried  by  temperature.     In  estimating  the  result  of  oenn-Tciiipeia" 
pound  affinities,  therefore,  the  degree  of  temperature  tars  lobs 
must  be  considered  and  taken  into  the  account.    To^***'*'^ 
give  an  instance  of  this  effect,  nitrate  of  potash  mixed 
with  muriate  of  soda,  crystallizes  at  a  low  tempera- 
ture.   During  the  evaporation  the  muriate  of  soida  is 
separated.   No  change  of  bases  will  take  phice,  because 
the  nitrate  of  soda  is  somewhat  more  solnble  when  cold 
than  nitrate  of  potash  ;  and  muriate  of  potash  is  mora 
soluble  when  hot  than  muriate  of  soda. 


decomposition  which  is  eftcted,  and  the  resoltiag  *»<-— -«,^  ,. 
pounds,  may  also  be  foivseen.*  i/l 

Aooordifig  to  the  theory  of  BerlhoUet,  all  sobstanoeaBe^pMssl 
in  the  liquid  state  exert  a  reciprocal  action.  In  a  to^aetiw. 
lotion  of  sulphate  of  potash  and  muriate  of  soda,  these 
two  salts  are  not  distitiet,  nor  do  they  become  so,  ontit 
some  extraneous^  eaose  prodnees  their  separation.  8ni- 
phurie  and  mnrtatic  acids,  potash  and  soda,  are  con- 
tained in  the  liqoid.  To  asoertain  what  coinbinationa 
are  produced  by  the  force  of  crystidUxation,  he  made 
the  following  experiments.  ,,, 

*<  £a;{MTrVnffi^  I.«»A  mixture  w^  flsade  of  eqnat  parts  Feiss  oT 
of  nitrate  of  lime  and  sulphate  of  potash :  after  the  so-  rryitslliss* 
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AMahf.  pamtioD  of  the  8olp?»te  of  lime  formed  ia  the  com- 
*  »  "^  nescementy  (and  of  which  no  farther  mention  is  to 
he  made  in  the  following  experiments),  the  liquid  was 
evaporated,  and  nitrate  of  potash  and  sulphate  of  lime 
were  alone  obtained  by  successive  operations.  Yet, 
after  the  last  evaporation,  some  crystals  of  sulphate  of 
potash  were  obtained :  there  was  but  a  small  residoe  of 
tincrystallizable  liquid,  in  which  carbonate  of  soda  and 
oitrate  of  barytes  produced  precipitations ;  whence  it 
appears  that  it  consisted  of  a  small  quantity  of  sulphu- 
ric acid  and  lime,  and  very  probably  of  a  larger  portion 
of  nitrate  of  potash. 

**  The  quantity  of  sulphate  of  lime  which  precipitated 
during  this  evaporation,  was  much  greater  than  what 
could  be  dissolved  in  an  equal  quantity  of  watery 
whence  it  appears  that  its  solubility  was  augmented  by 
the  action  of  the  other  substances. 

**  Escperiment  2.-— Two  parts  of  sulphate  of  potash, 
and  one  of  nitrate  of  lime,  yielded,  by  the  first  evapora- 
tion, sulphate  of  potash  and  solphate  of  lime;  and  by  the 
following,  nitrate  of  potash  with  the  two  sulphates,  the 
proportions  of  which  continued  to  diminish  until  the 
salts  ceased  to  crystallize:  only  a  few  drops  of  uncrystal* 
lized  liquid  remained,  in  which  no  precipitate  was 
formed  on  adding  to  it  some  carbonate  of  soda,  but  this 
effe<it  was  produced  by  the  nitrate  of  barytes  \  whence 
It  appears  probable,  that  the  liquid  consisted  of  sul- 
phate of  potash,  and  a  small  proportion  of  nitrate  of 
potash. 

**  Expcfnmeni  3.— >Two  parts  of  nitrate  of  lime,  and 
one  of  sulphate  of  potash,  yielded  by  the  first  evapo- 
ration a  small  quantity  ot  sulphate  of  lime,  and  on 
cooling,  some  nitrate  of  potash  \  by  the  succeeding 
evaporations  nothing  but  nitrate  of  potash  was  obtain- 
ed. After  the  last,  however,  some  crystals  of  sulphate 
of  lime  were  perceivable  on 'the  surface  of  the  liquid. 
Though  the  residue,  which  was  abundant,  was  re- 
peatedly put  to  evaporate  and  cool,  no  crystallization 
was  effected.  This  nncrystallizable  residue,  treated  with 
alcohol,  yielded  an  abundant  precipitate,  in  the  solu- 
tion of  which  in  water  no  precipitate  could  be  pro- 
duced by  nitrate  of  barytes ;  whence  it  appears  that 
it  contaroed  no  sulphuric  acid,  and  that  it  was  com- 
posed of  pore  nitrate  of  potash.  What  bad  been  dis- 
solved in  the  alcohol  was  nitrate  of  lime,  with  a  small 
proportion  of  nitrate  of  potash :  the  uocrystallizable 
residue  consisted,  therefore,  of  nitrate  of  potash  and 
nitrate  of  lime. 

**  It  appears  that  the  sulphate  of  lime  was  rendered 
much  less  soluble  in  this  than  in  the  preceding  ex- 
periments }  and  that  the  action  of  nitrate  of  lime  pre- 
vented a  considerable  quantity  of  the  nitrate  of  potash 
firom  crystallizing. 

"  Sulphate  of  lime  was  necessarily  formed  in  these 
three  experiments,  because  its  component  parts  were 
in  contact ;  and  the  iniolubility  of  the  compound 
formed  by  them,  occasioned  its  precipitation  to  a  cer- 
tain extent. 

^  In  the  first  and  second  experiments,  the  sulphate  of 
lime  was  rendered  much  more  soluble  than  it  natural-, 
ly  is,  by  the  action  of  the  substances  in  solution  \  but 
in  the  third  experiment,  its  solubility  was  not  perceptibly 
increased,  for  this  reason,  probably,  that  the  nitrate  of 
lime  and  nitrate  of  potash,  which  existed  in  the  uocrys- 
tallizable liquidi  had  mutually  saturated  each  other  so 
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much  as  to  diminish  their  mctioa  00  the  culphate  of   AflUiitf. 
lime*.  ^      1^     I  » 

From  these  considerations,  he  deduces  the  theory  of  *  ^^J**'" 
nncrystallizable  residues:  which  the  succeeding  oheei^ ^|!,.;|^ 
vat  ions  tend  to  confirm.  ^rt.  13*  * 

**  Saline  substances  exert  a  mutual  action,  which  aug- 
ments their  solubility  ;  as  has  been  proved  by  the  ex- 
periments published  by  my  learned  colleague  Van* 
quelin.  This  reciprocal  action  varies  in  different  salts } 
it  was  once  supposed  that  the  solubility  of  the  nitrate  of 
potash  was  not  augmented  by  the  action  of  earthy  salts; 
and  yet  it  is  augmented  naore  by  them  than  by  any 
others. 

*^  There  must  be  doubtless,  in  this  respect,  some  dif- 
ference arising  from  the  nature  of  the  salts,  in  the  e^ 
feet  which  they  produce  \  but  this  difference  is,  in  ge- 
neral, very  trifling,  compared  to  that  resulting  from 
the  force  of  crystallization. 

"  Experiment  4.— A  mixture  of  eqoal  parts  of  nitrate 
and  sulphate  of  potash,  yielded  by  evaporation,  and 
successively,  according  to  their  solubility,  sulphate  of 
potash  and  nitrate  of  potash,  withoot  leaving  any  un- 
crystallizable  residue  \  but  having  made  a  simiUur  ex- 
periment with  a  mi::ture  of  nitrate  and  sulphate  of  so- 
da, each  of  which  has  but  a  feeble  tendency  to  crystal- 
lize, and  nearly  an  equal  degree  of  solubility,  there  was 
separated  by  crystallization  but  a  small  portion  of  the 
sulphate  of  soda,  the  other  parts  of  the  mixture  con- 
tinuing in  the  liquid  state,  incapable  of  being  crystal- 
lized by  any  means.  Muriate  of  soda  and  solphate  of 
alumina,  submitted  to  the  same  treatment,  were  per^ 
ceived  to  become  more  soluble  ;  but  they  were  totally 
separated  in  the  end  by  alternate  evaporatiou  and  cool- 
ing. 

**  It  appears,  then,  that  substances  which  are  endued 
with  an  active  tendency  to  crystallize,  though  rendered 
more  soluble  than  they  naturally  are,  separate  however 
in  the  order  of  their  insolubility,  without  leaving  any, 
or  but  very  little,  uncrystallizable  residoe. 

'*  But  when  a  mixture  consists  of  salts  which  have  but 
a  weak  tendency  to  crystallize,  their  mutual  action 
counteracts  that  tendency,  so  that  a  large  portion  of 
uncrystallizable  liquid  remains  :  this  effect  is  still  more 
complete  when  the  mixture  contains  a  substance  natural- 
ly uncrystallizable,  as  in  the  third  experiment,  in  which 
there  was  an  excess  of  nitrate  of  lime,  the  action  of 
which  excess  on  the  nitrate  of  potash  rendered  a  great 
part  of  it  uncrystallizable'*  t.  t  'WA  - 

From  this  it  appears,  Berthollet  observes,  that  the 
formation  of  salts  obtained  by  crystallization,  depends 
on  the  proportions  of  the  substances  which  act  on  each 
other:  and  combinations  may  be  formed  which  vary 
according  to  the  proportions  of  the  sobstances  em- 
ployed, or  the  stage  of  the  operation  ;  that  is,  accon^ 
ing  to  the  proportions  which  ccntinoe  in  action,  when 
the  combinations  which  might  take  place  are  not  endued 
with  a  force  of  cohesion  sufficient  to  withdraw  them  • 
Irom  the  sphere  of  action. 

Ninth  Law. 

Affinity  is  the  inverse  ratio  ofeoiuratumm 

In  most  of  the  corobioations  which  take  place  be-  AiBnify 
tween  bodies,  there  exists  a  certain  determinate  pro- ^luninitbci 
portion  of  the  quantity  of  the  sohsUnces  which  form  ^]^Y^f  ^^^ 
the  con^eaiid.    On  this  iadced  depend  the  constancy  uratiaa."^ 

and 
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Afflnitj.  And  peraanencj,  both  of  datonl  md  urtificial  com- 
poDods.  It  18  to  this  oniformtty  and  pennancncy  that 
their  characteristic  properties  are  owing  \  for  when  the 
proportions  in  compound  bodies  vary,  althoogh  the  con- 
stituent parts  be  of  the  same  nature^  the  properties  of 
the  compound  are  materially  changed.  Thus,  in  a 
•case  already  mentioned,  the  different  proportions  of 
oxygen  with  lead,  different  compounds  are  produced  ; 
with  a  smaller  proportion  of  oxygen,  the  resoltiog  com« 
ponnd  is  yellow,  but  with  a  greater  it  is  red. 

As  there  are  certain  limits  to  the  proportions  in 
which  bodies  combine  together,  beyond  which  they 
cannot  pass,  these  are  called  the  points  of  saturation ; 
•and  when  two  bodies,  in  uniting  together,  have  reach- 
ed this  point,  they  are  said  to  be  saturated,  or  the  one 
body  is  said  to  be  saturated  with  the  other :  in  other 
•words,  the  change  has  taken  place,  and  a  new  com- 
pound is  formed.  When,  for  instance,  common  salt  is 
-dissolved  in  water,  the  water  combines  only  with  a 
certain  proportion  \  and  whatever  quantity  of  salt  is 
added  beyond  this  proportion,  it  falls  to  the  bottom 
undissolved.  The  reason  of  this  is,  that  the  particles 
•of  the  salt  are  held  together  by  their  afiioity  for  each 
-other  \  that  is,  by  the  force  of  cohesion.  Now,  be- 
fore any  combination  can  be  effected  between  the  par- 
ticles of  the  salt  and  the  water,  this  force  must  be 
overcome.  The  force  of  affinity,  therefore,  between 
the  water  and  the  particles  of  salt,  is  greater  than  that 
between  the  particles  of  salt  themselves,  and  thus  they 
are  separated  and  dissolve  in  the  water  :  but  this  force 
of  affinity  between  the  water  and  the  salt  is  limited  \  and 
when  it  has  arrived  at  its  utmost  limit,  the  action  be- 
tween the  two  bodies  ceases.  The  two  forces  which  were 
opposed  to  each  other,  that  is,  the  force  of  affinity  be- 
tween the  water  and  the  salt  on  the  one  hand,  and 
the  force  of  cohesion  between  the  particles  of  the 
salt  on  the  other,  are  balanced.  The  water  in  this  case 
is  said  to  be  saturated  with  salt. 

In  a  sense  somewhat  similar,  the  word  ncutrali%eh 
iion  has  been  employed.  IVhen  to  an  acid  there  is  ad- 
ded the  solution  of  an  alkali  to  a  certain  point,  they 
combine  together,  and  form  a  compound,  in  which 
the  properties  both  of  the  acid  and  of  the  alkali  totally 
disappear.  They  are  then  said  to  have  neutralized  each 
other  \  and  hence  the  name  of  nevtral  saits^  which  has 
been  given  to  these  compounds. 
In  different  Some  bodies,  it  would  appear,  enter  into  combina- 
proporuoBt.  ij^Q  with  others,  only  in  one  determinate  proportion, 
and  some  in  two  proportions,  and  these  proportions  are 
denominated  their  maximum  and  minimum  of  satura- 
tion \  that  is,  the  smallest  and  greatest  proportions  in 
which  they  combine  with  each  other.  There  is  an- 
other set  of  bodies  which  combine  in  any  proportion 
between  the  highest  and  the  lowest  points,  while  a 
foarth  set  combine  only  in  certain  determinate  propor- 
tions between  these  points. 

Now,  from  these  observation.?,  let  us  endeavour  to 
illustrate  the  meaning  ,of  this  law,  by  attending  to 
what  takes  place  in  the  different  combinations  of  bo- 
dies with  each  other.  A  smaller  quantity  of  salt  dis- 
solved in  a  given  quantity  of  water,  is  held  in  combi- 
nation by  a  greater  force  of  affinity,  than  a  greater 
quantity  ;  because  this  force  is  to  be  estimated  by  the 
affinity  which  exists  between  the  salt  and  the  water, 
and  its  mass.    The  nearer,  tbereforei  it  comes-  to  the 
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maxiroom  or  highest  point  «f  tataratton,  the  weaker  !•   Afl^iy. 
the  affinity  between  the  water  Mid  the  salt ,  and  in  ap- 
proximating to  this  point,  this  force  is  gradually  dimi- 
nished. 

When  two  bodies  combine  together  in  two  different 
proportions,  or  what  are  called  the  max  imam  and  mi- 
nimum points  of  saturation,  the  force  of  affinity  is 
greatest  between  the  two  bodies  at  the  lowest  point. 
Suppose  that  two  bodies,  A  and  fi,  can  enter  into 
combination  with  each  other,  in  two  different  proper^ 
tions.  Suppose  the  quantity  of  A  is  :=20  grs.  and  the 
first  portion  of  B  which  combines  with  it  is  :=  xo  grs. ; 
it  is  evident  from  this  combination,  that  part  of  the 
force  of  the  affinity  of  A  is  exhausted,  bnt  still  it  com- 
bines with  another  portion  of  B ;  suppose  this  is  ^5  grs. 
and  then  it  has  reached  its  highest  point  of  saturation, 
or  the  maximum.  But  as  the  last  portion  of  B,  which 
combiried  with  A,  is  retained  in  the  compound  by  the 
force  of  affinity  in  A,  which  remained  after  its  com- 
bination with  the  first  portion  of  B,  it  is  obvious  that 
this  force  must  be  greatly  diminished,  and  therefore 
the  last  portion  of  B  will  be  most  easily  separated  from 
its  combination  with  A.  This  accordingly  is  found  to 
to  hold  in  all  cases. 

Tenth  Law. 

Between  two  compound  Ifodies  which  are  not  acted  on 
by  compound  affinitiea^  decomposition  may  takeplace^ 
if  the  affinity  of  a  compound  consisting  of  two  of  the 
principles  for  a  third  he  greater  than  that  which 
unites  this  third  to  one  ^  the  two  first^  or  to  the 
fourth  principle^  although^  at  the  moment  of  action^ 
the  union  between  tfie  two  first  does  not  exist. 

This  is  called  disposing  or  predisposing  affinity,  be-Ditpoai 
cause  no  change  takes  place  without  the  influence  or*^'^^^ 
action  of  a  third  body  on  some  of  the  compounds  ^  for 
it  is  this  action  which  operates  the  formation  of  the 
compound,  and  the  decomposition  of  another  com- 
pound, without  the  formation  of  the  first.  To  have  a 
clear  conception  of  this  disposing  affinity,  let  us  sup- 
pose that  there  are  two  compounds,  AB  and  CD  ;  the 
affinity  of  whose  constituent  parts,  that  is,  the  affinity 
between  A  and  C,  and  the  amnity  between  B  and  D, 
is  not  greater  than  the  affinity  which  exists  between 
AB  and  CD.  In  this  case,  it  is  obvious  that  no  de- 
composition can  be  effected  by  compound  affinity,  be- 
cause the  snm  of  the  quiescent  affinities  exceeds  the 
sum  of  the  divellent  ^  but  if  the  force  which  tends  to 
combine  B  and  C  together,  added  to  that  which  tends 
to  unite  the  compound  BC  to  D,  he  greater  than  the 
force  of  cohesion  between  the  compounds  AB  and  CD, 
the  result  of  this  action  will  be  a  decomposition!  the  for- 
mation of  a  new  compound  BCD,  and  the  separation  of 
the  first  component  part  A. 

Water  is  composed  of  two  substances,  which  have 
received  the  names  of  oxygen  and  hydrogen.  Sulphur 
has  no  direct  action  on  water.  This  shows  that  the  af- 
finity between  sulphur  and  any  of  the  constituent  parts 
of  the  water,  is  not  so  great  as  the  affinity  of  the  oxy- 
gen and  hydrogen  for  each  other  j. but  if  sulphur  bo 
united  with  an  alkali,  the  water  is  decomposed  by  this 
combination,  although  there  is  supposed  to  be  00  amnity 
between  the  alkali  and  the  oxygen.  But  the  attrac- 
tion of  the  alkali  for  the  sulphuric  acid  gives  rise  to  the 
formation  of  that  acid,  and  causes  the  sulphor  to  com- 
bine  . 
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Of  liftM*  bine  With  the  oxygtn  <»f  Ihe  wtter.  It  U  now,  however, 
•iiioe  the  luminous  researclies  of  BerthoUet,  allowed  to 
be  an  absurd ity,  to  nutintain  that  the  affinity  of  anj 
body  for  a  compound  not  vet  existing,  should  be  ade* 
qaate  to  cause  the  formation  of  that  compound  (in  this 
case  the  acid)  :  and  it  is  allowed,  that  the  substance 
causes  such  a  formation,  by  ibe  affinity  which  it  has  for 
its  two  constituent  parts  («.  g»  the  oxygen  and  the  soU 
pbnr),  although  siicb  affinity  may  be  prevented  from 
thowing  itself  on  other  occasioos,  by  its  weakness  and 
the  opposing  influence  of  extraneous  circumstances. 
The  alkali  has  a  real  affinity  for  the  oxygen  of  ihe 
water,  which  is  exerted  in  the  present  instance,  though 
too  weak  to  be  efficient  for  producing  a  separate  binary 
combinatioD  of  these  two  bodies. 
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Eleventh  Law. 
Another  very  important  law  roust  now  be  added  to 


tt4 
Law  of 

lixedown- 

Ikniinff 

weiffhUt 

tbeoiT.  ^^  everf  combining  substofwe  has  a  certain  relative 


the  preceding,  and  it  is  one  which  has  been  of  com- 
paratively recent  establishment. 


weight; in  which,  or  in  simple  multiples  of  which,     T rT  V:      «i^"-'^"*'»  "3^<  ^ 
itLuschemscaUywith^^aUyUUf^of    '^^Z:^SJZXII 


marked  the  simpler  gas,  hot  others  which  are  entirely  Of  Ugbt. 
pecoliar  to  it.  ^ 

3.  Also,  wherever  a  gas,  in  combination  with  a  solid 
substance,  forms  a  definite  liqoid  peculiar  in  its  chemical 
relations,  or  forms  a  solid  equally  peculiar,'  and  whicb 
resists  entirely  those  powers  by  which  the  simple  solid 
was  readily  attected. 

4.  Finally,  Two  gases  may  unite,  and  the  compound 
formed  may  be  a  third  gas,  possessing  a  peculiar  cha- 
racter, ami  exhibiting  a  much  more  extensive  activity 
than  either  of  the  constituents  in  a  simple  state- 
In  these,  and -other  analogous  cases,  the  compound 

may,  by  various  manipulations,  be  purified  from  the 
admixture  of  any  portion  of  either  of  the  constituents 
still  remaining  uncombined }  and  when  this  is  done, 
the  proportional  weights  of  the  combining  substances 
are  invariably  observed. 

This  doctrine,  as  the  expression  of  a  general  fact, 
was  suggested  by  cettain  remarkable  uniformities  which 
occurred  as  the  resulu  of  chemical  analysis  extensive* 
ly  compared.  The  minnlim  of  it  were  investigated  by 
subsequent  experiments,  by^  which  it  has  been  esta* 

soon  particulars  it  la- 


every  oither* 

Let  us  suppose,  for  the  sake  of  illustration,  that  we 
bave  24  simple  bodies,  named  from  the  24  letters  of  the 
alphabet :  one  of  them  has  a  combining  weight  double 
that  of  another,  or  two-thirds,  or  in  proportions  more 
minutely  fractional.  Suppose  A  to  be  as  10,  B  as 
12,  C  as  8  ^  then  10  grains  of  A  combine  always  with 
exactly  1 2  of  B,  to  form  a  definite  compound.  So  far 
the  doctrine  had, been  always  maintained.  But,  further, 
if  there  is  another  compound  of  the  same  bodies  in  an- 
other proportion,  this  will  always  be  twice,  three  time*, 
,  Dr  some  other  multiple  of  the  lowest  proportion :  10 
grains  of  A  combine  with  24,  36,  &c.  of  B  }  with  C, 
•t  combines  in  proportions  as  10  to  8,  to  j6,  to  24,  or 
•ome  multiple.  (>r,  on  the  other  hand,  X2  grains  of  B 
or  8  of  C  will  combine  with  xo,  20,  30,  or  some  other 
multiple  of  the  combining  weight  of  A.  What  is  of 
greater  importance  still,  it  is  found,  that  if  B  and  C  also 
nirm  definite  compounds,  they  in  their  turn  combine  in 
jNTOportions  as  1 2  to  8,  or  tbe  one  of  these  numbers  to 
a  multiple  of  the  other*  This  is  the  case  in  most  in- 
•tances.  Where  it  is  not,  it  is  still  in  simple  arith- , 
metical  proportions  of  them,  as  twice  the  combining 
weight  of  the  one,  with  three  times  that  of  the  other. 

This  law  does  not  apply  to  that  kind  of  chemical 
union  which  consists  in  the  solution  of  a  solid  body  in 
a  liquid  menstruum.  In  ^tbis  case  tbe  gradations  are 
indefinite,  and  the  proportions  necessary  to  saturation 
vary  with  the  temperature.  Bat  it  applies  to  the  for- 
mation of  all  compounds  in  which  a  change  takes  place 
in  the  state  of  aggregation  of  the  constituent  parts,  and 
in  which  their  previous  chemical  agencies  are  prevent- 
«d  from  appearing,  and  others  entirely  new  are  elicited* 
For  example : 

f  •  Wherever,  two  gases  unite  to  form  a  solid  or  a  li- 
quid, the  proportions  of  these  combining  weights  are 
^served. 

2.  Also,  wherever  a^gas  combines  with  a  solid  to  form 
a  new  gas,  which  shews  none  of  the  agenciea  which 
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scordant  reports,  arising 
firom  the  difficulty  of  chemical  analysis.  Several  ano- 
malies which  appeared  when  the  doctrine  was  new, 
have  been  cleared  up  by  subsequent  discoveries.  If  a 
few  others  remain,  these  only  shew  us  that  the  details 
are  not  yet  perfected,  and  that  room  is  left  for  varied 
experiments. 

For  the  particulars  we  refer  to  the  article  Atomic 
Thko&t  in  the  Suppzjcment  of  this  work.  That  de- 
signation has  been  given  to  the  doctrine,  in  consequence 
of  the  explanation  of  the  facts  assigned  by  Mr  Dalton  ; 
that  every  simple  body  consists  of  chemical  atoms, 
which  possess  in  each  one  constant  weight.  These 
substances,  in  combining  chemically,  unite  generally 
atom  to  atom,  or  as  x  of  the  one  to  2,  3,  4,  &c.  of  the 
other.     Sometimes  as  2  to  3. 

This  doctrine  gives  necessarily  a  new  aspect  to  the 
whole  of  Chemistry. .  The  combining  weights  are  found 
out  by  accurale  experiments.  And  these,  when  com- 
pared as  made  on  the  same  substances  in  the  varieties  of 
their  combination  with  others,  agree  admirably  with  one 
another.  Even  those  which  were  obtained  previously, 
approximate  in  a  wonderful  degree  to  those  which  wm 
in  conformity  to  the  atomic  theory.  The  other  doo* 
trines  of  chemistry,  and  the  other  chemical  properties 
of  diflerent  kinds  of  matter,  may  be  understood  without 
it,  and  advantages  will  be  derived  from  the  study  of  it 
as  free  from  this  doctrine,  whicb  to  a  beginner  some- 
times appears  a  little  intricate.  We  tlierefore  shall 
still  proceed  in  this  article,  independently  of  that  the- 
ory, except  in  .so  far  as  eome  of  the  facts  ^n  which  it 
rests  force  themselves  on  our  notice  as  in  other  respects 
of  leading  importance. 

We  now  proceed,  in  the  following  chapters,  to  exa- 
mine the  properties  of  those  bodies,  the  knowledge  of 
whicb  belongs  to  chemical  science  \  the  changes  which 
take  place  by  Ae  action  of  affinity,  and  the-  new  com- 
pounds which  are  the  result  of  these  changes  ^  and,  at 
the  same  time,  to  point  out  some  of  their  applicationa, 
and  usei. 

3  L  CHAP. 


CHEMISTRY. 


Chap.  II.  Of  LIGHT. 


Lf OHT  and  Iwat,  vbieh  are  to  be  treated  of  in  tMe 
mtkA  the  earoeeedieg  cbapten,  inre  highly  intereettfig, 
«ei  <mlf  M  ovrieue  evfajects  of  epec^lation,  but  as  e«t- 
ing  a  Terj  important  part  Id  the  changes  which  are 
«ottstaaCly  going  oo  among  nataral  bodies.  Indeed  no 
•ohange  happensy  in  which  the  one  or  the  other  is  net 
either  absorbed  or  eatricated,  and  seewtimes  both  are 
Goncemcd. 

Light,  of  which  we  are  new  to  treat,  is  the  principal 
agent  in  manj  chemical  preeesses :  and  this  considera- 
tion, as  well  as  the  astonishing  velocity  of  its  motions, 
Uttd  the  propeities  which  it  has  of  penetrating  and  tra* 
versing  snbstaaees  with  which  it  comes  in  contact,  ren- 
der it  an  object  worthy  of  great  attention* 

Light  is  too  familiar  to  ever^  one  to  reqoire  any  de- 
-  finition,  and  too  simi^  to  admit  of  any.     It  is  by  the 
H^t  of  the  snn,  or  that  which  proceeds  from  burning 
hodies,  that  we  are  informed  of  the  presence  of  objects  j 
the  rays  of  light  preoeedtng  from  these  bodies,  and  en- 
leriag  the  eye,  produce  the  sensation  of  vision.    We 
have  no  certain  knowledge  eonceming  the  fiature  of 
I  A?       ligbt.     Various  conjectural  theories,  howe^wr,  have 
Opiotoai     been  proposed,  with  regard  to  it.   ^Tivo  of  these  we 
of  the  na.  ,{^|  ^|L  mention.     According  to  Des  Cartes,  Hoy- 
I^L         8^**'  "^  ^'^^''^  other  philosophm,  aU  space  is  filled  np 
g       with  a  very  subtile  ftuid,  and  this  flnid  is  agitated  or 
An  aada-    P"^  ^^  motion  by  the  sun,  or  burning  bodies.     This 
latiag  fluid,  motion  consists  of  vibrations  or  ondnlatiens,  which,  ex- 
tending themsebres  and  reaching  the  eye,  render  the  bo- 
dies wiuoh  have  prodnoed-  these  motions  visible. 

The  other  theory  is  that  of  Newton  and  his  follow- 
X29  ers.  According  to  this  theory,  light  is  supposed  to  be 
MsterisL  ^  material  emanation  from  laminoos  bodies  ^  that  is,  a 
snbtile  fluid,  consisting. of  pecoliar  particles  of  matter, 
wbtoh  are  constantly  sepsrating  from  such  bodies,  and„ 
by  entering  the  eve,  excite  the  sensation  of  light,  or 
the  perception  of  the  <Ajects  from  which  it  proceeds, 
or  those  from  which  it  is  reflected.  This  theory,  which 
faois  been  deduced  from  numerons  faots  and  observations, 
was  established  by  Newton  by  mathematical  demon- 
stratioo.  If  then  it  be  admitted,  that  light  is  a  sub- 
tile fluid,  consisting  of  minute  particles,  several  con- 
ae^eaces  follow,  which  require  explanation,  with  re- 
gard to  the  sixe,  the  Telocity,  an^the  momentum  of 
these  particles.  In  what  follows,  we  shall  consider, 
light  with  regard  to  its  physical  properties ;  its  ehemi- 
oal  properties,  or  the  eiFects  it  produces  on  bodies  with 
wjhioh  it  enters  into  combination }  and,  lastly,  the  sources 
from  which  it  is- obtained. 

Sect  I.  OftkBPHr^cjLPneMssT/ESofLiQHT. 

Helociij  X*  One  of  the  most  astonishing  properties  of  light  is 
its  velocity. .  It  has  been  observed  by  astronomers,  that 
the  eclipses  of  the  satellites  of  the  planet  Jupiter  ap- 
pear to  take  place  sooner,  when  that  ^anet  is  nearest 
131       to  the  earthy  and  later  when  Jupiter  is  on  the  opposite 

diicovcred.  side  of  his  orbit  from  the  earth.  Roemer,  a  Danish 
astreoomer,  in  attempting  to  account  for  this  apparent 
anomaly,  proved  that  it  was  owing  to  the  difference  of 
tjna  v^ich  the  particles  of.  light  required,  to  pasa. 


through  the  lemtdiaiiieter  of  lopitof^s  orbit :  and  from     Xi^ 
this  bo  domonstrated,  that  the  particles  of  Kght  move        ^     ■> 
through  ono  half  o£the  diameter  of  the  earth*s  orint  in 
about  eiffht  minutes.    This  discovery  of  Boemer  has      i^% 
been  fully  confirmed  by  the  theory  proposed  by  DrCoi^misd. 
Bradley,  to  account  for  the  aberration  of  the  light  of 
the  fixed  stars.     From  these  data  it  has  been  comput- 
ed, that  light  moves  at  the  rote  of  200,000  miles  in  u 
second ;«— a  velocity  of  which  the  human  mind  can  form 
BO  distinct  conception*     In  comparing  it  with  that  of 
a  cannon  ball,  it  may  be  observed,  that  light  passes 
through  a  space  in  about  eight  minutes,  which  a  uan- 
Bou  ball  with  its  ordinary  velocity  could  not  truverse  in 
less  than  thiity-two  years  !  ^^^ 

i.  From  the  remarkable  velocity  of  Itgfit,  may  be  Psrticlw 
inferred  the  extreme  minuteness  of  its  particles.    The^^^^  ■■- 
force  with  which  moving  bodies  strike,  is  in  proper-''*^ 
tion  to  their  masses,  multiplied  by  their  velocities.     If, 
therefore,  the  one  or  the  other,  or  both,  be  increased, 
the  striking  force  is  proportionally  augmented  ;   and 
consequently,  if  the  particles  of  light  were  not  extremo- 
\j  small,  their  excessive  velocity  would  generate  a  mo- 
meotum  highly  desiructive  to  the  existing  arrangemento 
of  other  matter.  Were  they  even  equal  in  weight  to  the 
two  millionth  part  of  a  grain  of  sand,  this  impulse  would 
not  be  lew  than  that  of  sand  shot  from  the  mouth  of  a 
cannon. 

The  minuteness  of  the  rays  of  light  may  be  also  de» 
monstrated  from  the  great  fiicility  with  which  diey  pasa 
through  transparent  solid  bodies.  In  moving  throno^  such 
bodies,  light  seems  not  to  suffer  the  slightest  diminution 
of  its  velocity.  If  there  is  nothing  to  obstruct  the  raya 
of  light  which  proceed  firom  a  candle,  it  will  fill  the 
whole  space  within  two  miles  aroond,  almost  instan- 
taneously, before  it  has  lost  any  sensible  part  of  its  sub- 
stance. , 

3.  When  a  ray  of  Kght  falls  on  a  polished  sobstance  Reflcctioa^ 
in  a  perpendicular  direction,  it  is  thrown  back  in  the 

same  dtrection  ^  hut  when  a  ray  of  light  falls  on  the 
same  body  obliquely,  it  returns  from  the  surface  on  tho 
opposite  side  of  a  perpendicular  line  drawn  from  the 
point  on  which  the  ray  falls,  and  at  an  equal  distance 
from  that  perpendicular.  The  angle  which  the  ray  of 
light  forms  with  the  perpendicular  as  it  falls,  is  equal 
to  tho  angle  which  it  forms  with  the  same  line,  when 
it  is  thrown  back.  The  first  angle  is  called  the  angh  « 
^  incidence^  and  the  second  the  ^ngU  tf  reflection. 
Hence  the  optical  law,  that  the  angle  of  incidence  is 
eqnal  to  the  angle  of  reflexion.  When  the  rays  of 
light  fall  obliquely  on  polished  surfaces,,  they  are  re« 
fleeted  before  they  actually  touch  these  surfaces,  which 
is  supposed  to  be  owing  to  a  repulsion  between  the  par- 
ticles of  light  and  the  particles  of  the  polished  body. 
But  when  rays  of  light  fall  obliquely  on  u  transparent 
substance,  as  a  plate  of  glass,  they  pass  through  to  the 
other  side,  and  then  return  to  thu  same  surface,  and  are 
reflected.  *  j^^ 

4.  When  a  ray  of  Hght  is  admitted  into  a  daifcififlsoftsk 
room,  through  a, small  hde,  it  forms  aluminous  spot 

on  any  object  opposite  to  that  from  which  the  light 
proceeds ;  and  if  the  blades  of  two  knives  are  placed 
on  opposite  sides  of  the  hole,  having  their  planes  ]»- 
rallel  -to  the  plane  of  the  window  shutter  or  pasteboard* 
through  which  the  ray  passes,  when  tho  edges  of  the 

knivea. 
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Ligfct.  knltes  «n  bronght  ae«r  «tdi  ether,  tbe  rays  of  light 
^  y  i>>re  dnwn  fram  their  fomer  direetioB  tewirde  the 
erfges  of  the  knivee,  end  the  lafeiaeiie  spet  eppeers  en* 
hrrged.  This  is  cslled  the  inflettkmjii  light.  A  si- 
intlsr  eSeet  is  prodoeed  hr  iieulj  shottieg  the  eyesp 
snd  looking  at  a  candle.  The  ra^  of  light  appear  to 
proceed  from  it  in  Tsrioas  directions :  for  the  light,  in 
passtttg  throogh  the  eye-lashes«  is  inflected,  and  is  di- 
Tided'  into*  separate  henms,  difergfaig  firom  the  hiaM- 
tjtf^  noos  object. 
Rolraetion.  j,  ^  j^y  of  light  passing  from  one  medibm  to  ano- 
ther, in  a  line  perpendtcnkr  to  the  surface  hj  which 
the/  are  separated,  meres  on  in  the  same  direction ;  as, 
fbr  instance,  frhen  light  passes  fren  air  to  water,  or 
from  water  into  air.  Bat  if  a  raj  of  light  passes  in 
nn  oblique  direction  from  one  nediom  to  another,  it  is 
bent  from  its  former  coorse,  and  then  meres  on  in  a 
new  directiott :  this  is  called  the  re/raethm  of  light. 
A  straight  nd,  which  is  introdoced  obliqael/  into  a 
ressel  of  water,  appears  bent  at  the  place  where  it 
touches  the  snrface  of  the  wafer.  This  is  owing  to  the 
refraction  of  the  rays  of  light  passing  from  the  rarer 
medinm  of  the  air  to  the  denser  medinm  of  the  water. 

When  the  Kght  passes  iMo  a  rredinm  of  greater  den« 
tifjr,  as  for  instance  from  air  into  water,  it  is  refracted 
or  bent  towards  the  perpendicular ;  but  when  it  passes 
from  a  denser  into  a  rarer  medinm,  as  from  water  into 
air,  it  is  refracted  from  the  perpendicniar.  The  mea- 
sure of  the  qnantitj  of  this  refraction  is  nearly  in  pro* 
portion  to  the  density  of  the  medium :  with  this  excep- 
tion, however,  that  if  the  medinm  be  a  combustible  sab« 
stance,  the  refractiTc  power  Is  then  fennd  to  be  greater. 
It  was  from  the  olnenration  of  this  law  of  the  refraction 
of  light,  that  the  conjecture  which  was  thrown  out  by 
Newton,  of  the  combustible  nature  of  water  and  the 
diamond,  which  has  been  Terified  by  the  discoveries  of 
modem  chemistry,  occurred  to  the  mind  of  that  saga- 
cious philopber. 

6.  When  a  raj  of  light  ie  admitted  through  a  small 
hote,  and  received  on  a  white  surface,  it  forms  a  lomi* 
nous  spot.  If  a  dense  transparent  body  be  interposed, 
the  light  will  be  refracted,  in  propoitioo  to  the  density 
of  the  medinm  (  but  if  a  triangnlar  glass  prism  be  in- 
terposed, the  light  is  not  merely  refracted,  but  it  is  di- 
vided. The  ray  of  light  no  longer  forms  a  luminous 
spot,  but  has  assumed  an  oblong  shape,  terminating  in 
eemtcircdar  arches,  and  ezliioidng  diftrent  ooloors, 
generally  reckoned  seven  in  nnmfaer.  This  image  is 
called  the  spectrum,  and,  from  being  produced  by  the 
prism,  the  prumttHc  spectrum^  These  difisrent  colour- 
ed rays  appearing  in  different  places  of  the  spectrum, 
shew  that  their'  refractive  power  is  different.  Those 
which  are  nearest  the  middle  are  the  least  refracted, 
and  those  which  are  the  most  distant,  the  greatest. 
The  order  of  the  seven  rays  of  the  spectrum  is  the  foU 

lowing :    RED,  ORAKGi:,  TELLOW,   GREEK,  BLUE,  IK- 

OI60,  TIOLET.  The  red,  which  is  at  one  end  of  the 
spectrum,  is  the  least,  and  the  violet,  which  is  at  the 
other  end,  is  the  most  refracted. 

Sir  Isaac  Newton  found  that,  if  the  whole  spectram 
was  divided  into  360  parts,  the  propoitieRal  space  o^ 
"Copied  by  each  ofue  colours  would  be  the  following. 


4A  parts 
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Tdknr, 

Oreen, 

Bhie, 

Indigo, 

Violet, 

These  different  coloured  rays  are  not  subject  to  farther  Kot'tothw 
division.  No  change  is  enected  upon  any  of  them  by  di^liftis. 
being  farther  refracted  or  reflected  \  and,  as  they  dif- 
fer in  refrangibility,  so  also  do  they  differ  in  the  power 
of  inflection  and  reflection.  The  violet  rays  are  found 
to  be  the  most  reflexible  and  inflexible,  and  the  red  the 
least. 

7*  Light,  it  is  well  known,  seems  to  suffer  no  in- 
terruption in  passing  throoffh  some  bodies;  such  are 
glass  or  water:  but  it  is  interrupted  in  its  passage 
throogh  other  bodies,  as  a  piece  of  wood  or  stone. 
The  first  set  of  bodies  are  called  transparent^  and  the 
other  fjpaque.  The  density  of  water  or  of  glass  is 
mater  than  that  of  a  piece  of  wood.  It  cannot  there- 
fore be  owing  to  the  density  of  the  later,  or  the  close- 
ness of  the  particles  which  compose  it,  that  the  trans- 
mission of  light  is  prevented.  In  the  explanatiop  which  x^on^* 
has  been  given  by  Newton,  it  is  supposed  that  the  par-iencj. 
tides  which  compose  transparent  bodies  are  of  equal 
density,  and  are  uniformly  arranged ;  hot  in  opaque 
bodies  he  supposes  the  particles  to  be  of  uoequaf  den- 
sity, or  not  uniformly  arranged.  From  the  niuform  ar- 
rangement and  equal  density  which,  according  to  this 
explanation,  are  supposed  to  exist  in  transparent  bodies, 
the  light  passing  through  them  moves  in  a  straight 
line,  because  it  is  equally  attracted  by  the  particles  of  i^t 
the  body.  But  in  Uie  latter  (the  opaque  bodies)  tbeOpaatj. 
attraction  between  light  and  the  particles  of  the  body 
is  unequal ;  its  direction  is  constantly  changing,  till  at 
last  it  is  entirely  interrupted. 

8.  Dr  Herschel,  who  has  made  some  interesting  dis-  lUiuuns. 
coveries  concern  ng  light  and  beat,  found  that  the  il-hig  power, 
lominating  power  of  the  different  rays  was  diflbrent. 
From  the  observations  which- he  made  on  thb  subject, 
he  says,  that  "  with  respect  to  the  illuminating  power 
assigned  to  each  colour,  we  may  conclude,  that  the 
red-making  rays  are  very  far  from  having  it  in  any 
eminent  degree.  The  orange  possesses  more  of  it  than 
the  red,  and  the  vellow  rajrs  illuminate  objects  still 
niore  perfectly.  The  maximum  of  illumination  lies 
in  the^  brightest  yellow  or  palest  green.  The  green 
itself  is  nearly  equally  bright  with  the  yellow  \  bat 
from  the  full  deep  green  the  illuminating  power  de- 
creases very  sensibly  \  that  of  the  blue  is  nearly  upon  a 
par  with  that  of  the  red  :  the  indigo  has  much  less  than 
the  blue ;  and  the  violet  is  very  deficient  V  *  P**tofc 
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Sect.  II.  Of  the  Cbsmical  Fropertiks  ofLioBT.   ^^ 

I.  From  the  properties  of  light  now  detailed,  it  Light  ea-  ' 
appears  that  it  is  subject  to  the  universal  law  oft^bodiei. 
attraction,  as  well  as  other  bodies  \  but  it  is  also 
found  to  enter  into  chemical  combination  with  many 
substances.  These  substances,  it  has  been  discovered 
by  experiment,  %her  being  for  some  time  exposed  to 
the  light,  and  carried  into  a  dark  place,  appear  lomi^ 
nous.  It  is  found,  however  that  this  property  is  lost 
when  they  are  kept  in  the  dark,  and  they  do  not  re* 
cover  it  till  after  they  have  been  again  exposed  to 

jLa  (he 
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JUgfat.     the  light.       Some   solisUncef  poMett  this    property 
'  '    ^     "^  ID  a  greater  degree  than  others.     One  which  was  dis- 
covered bj  Mr  CantoOy  who  made  a  noraber  of  expe- 
riments on  this  phospliorescent  light,  as  it   has  b^n 
called,  is  prepared  by  tbe  following  process.     He  took 
some  ojster-shells  and  calcined  them,  after  which  they 
were  reduced  to  powder,  and  the  pnrest  part  of  them 
was  put  through    a  fine  sieve.     Three   parts  of  this 
powder  were    mixed   together  with    one    part  of  tbe 
flower  of  sulphur ;  the  mixture  was  put  into  a  cruci- 
ble, and  firmly  pressed  to  tbe  bottom,  which  was  then 
exposed  for  an  honr  to  a  red  beat*     It  was  then  re- 
moved from  tbe  fife,  and  when  it  cooled,  the  purest 
parts  of  the  mixtnre  were  scraped  off,  and  pat  up  in  a 
well-closed  phial.     This  is  called  Canton^s  pyrophorus. 
When  this  U  exposed  to  the  light  for  a  short  time,  it 
becomes  so  luminous  that  objects  may   be   distinctly 
perceived  in  the  dark,  by  the  light  which  it  emits.     It 
loses    the   property,  however,    by  being  kept    in  the 
dark,   but  recovers  it  again  when  it  is  exposed  to  the 
light.     And,  after  being  kept  in  the  dark   for  some 
time,  the  light  from  the  pyrophorus    becomes   feeble, 
or  is  nearly  extinct,  but  it  may  be  revived  or  increased 
by  plunging   the  phial  into  hot  water.     But,  if  the 
whole  of  the  light  has  been  separated  previous  to  the 
application  of  heat,  no  farther  application  can  cause  it 
to  emit  light,  till  it  has  been  exposed  to  a  himinoas 

body.     Thus  it  appears  that  light  enters  into  combi- 

which  light  nation    with    other    bodies,    and    that   it  afterwards 
if  again      leaves  them  without  having  undergone  any  perceptible 
change. 

2.  If  a  quantity  of  pnrple-coloured  fluatc  of  lime 
(Derbyshire  spar)  be  reduced  to  coarse  powder,  and 
exposed  to  heat  in  a  dark  place,  it  emits  a  great  quan- 
tity of  coloured  lieht  j  bat  when  this*  light  which  has 
been  in  combination  with  the  spar  is  once  expelled,  it 
does  not  recover  its  property  of  shining  in  the  dark,  as 
in  the  case  of  Canton^s  pyrophorus. 

It  has  been  supposed  by  some,  that  the  light  emitted 
to  be  slow  hy  these  substances  is  the  consequence  of  slow  combus- 
oombot-  tion  }  but  many  of  the  substances  which  have  this  pro- 
<<o>^*  perty  are   not   combustible,  and  none  of  the  changes 

which  take  place  during  that  process  have  been  obser- 
ved. In  some  cases  it  would  appear  that  tbe  light 
which  is  given  out  is  different  from  that  to  which  they 
were  exposed,  and  which  they  must  have  absorbed.  In 
some  of  the  pyrophori,  the  blue  rays  were  observed  to 
have  a  greater  effect,  and  the  light  which  was  emitted 
was  of  a  red  colour, 

Kflitu/d  by      3*  ^'g^'  **  ^®^^  known  to  be  given  out  by  a  num- 
aaimal        her  of  auimal  and  vegetable  matters,'  when  the  process 
of  putrefaction  commences.     In  this  case  it  seems  to 
have  constituted  one  of  their  component  parts.     This 
particularly  happens  to  fish  of  different  kindb,  as  the  her- 
ring and  the  mackerel  y  and  is  supposed  to  be  the  cause 
of  the  phosphorescent  light  of  the  sea,  which  appears 
when  the  water  is  broken  and  agitated*.     These  pheno- 
mena were  observed  by  Mr  Boyle  and  Dr  Beale,  both 
in  the  flesh  of  quadrupeds  and  fishes,  and  earlier  by 
Fabricius  ab  Aquapendente  and  Bartholin  in  the  flesh 
of  quadrupeds.      Experiments  were  made  on  tbe  same 
g      subject  by  Mr  Canton,  whom  we  have  already  men- 
A  cooftiti-  Atoned,  and  more  lately  by   Dr  Hulme.     The  latter 
tnt  prijici-  concludes  from  his  experiments,  that  this  light  is  a  con- 
pie,  stituent  principle  of  marine  fishes  ^  tbat  it  is  lacorpo- 
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rated  with  their  whole  subftaoce,  maldng  a  part  of  it, 
in  tbe  same  manner  as  any  other  constitoeiit  principle  i 
tbat  when  this  spontaneous  light  is  cztif^iiished  by 
some  substances,  it  may  be  again  revived }  that  tiM 
quantity  of  light  emitted  is  not  in  proportion  to  the  de- 
gree of  putrefaction,  but  the  reverse* 

For  the  sake  of  those  who  may  wish  to  repeat  theaa 
experiments,  we  shall  detail  the  following  made  on  tbe 
herring  and  mackerel,  in  the  words  of  the  aothon 

The  Flesh  of  Herring, 

(i.)  "  A  fresh  herring  was  divided  longitudinally  byPg^fJic'* 
a  knife,  into  two  parts.  Then  about  four  drams  of  it»^]^|^ 
being  cut  across,  were  put  into  a  solutbn,  composed  of* 
two  drams  of  Epsom  salt,  and  two  ounces  of  cold  spring 
water  drawn  up  by  the  pump.  Tbe  liquid  was  contained 
in  a  wide-mouthed  three-ounc^  phial,  which  was  placed 
in  the  laboratory.  Uponcarefnlly  examining  tbe  liquid  on 
the  second  evening  after  the  process  was  begun,  I  could 
plainly  perceive  a  lucid  ring  (for  the  phial  was  round) 
floating  at  the  top  of  the  liquid,  the  part  below  it  being 
dark  \  but,  on  shaking  the  phial,  the  whole  at  once  be* 
came  beaulifuHy  luminous,  and  continued  in  tbat  statt* 
On  the  third  evening,  the  light  had  again  risen  to  the 
top  \  but  the  lucid  ring  appeared  Jess  vivid,  and,  on 
shaking  the  phial  as  before,  the  liquid  was  not  so  lumi- 
nous as  00  the  preceding  night. 

(a.)  The  same  experiment  was  repeated.  On  thu 
second  night,  the  liquid,  being  agitated,  was  very  lumi- 
nous ;  on  the  third,  not  so  lucid  ^  and  on  the  fourth  the 
light  was  extinguished. 

(3.)  With  sea  salt  half  a  dram  and  two  ounces  of 
water.  On  the  second  night,  the  liquid,  i^ben  agitated, 
was  dark  \  on  the  third,  lucid ;  on  the  Iborth,  very 
luminous  \  on  tbe  fifth,  it  began  to  lose  light  ^  on  th« 
sixth,  it  continued  to  df^trease  \  and  on  the  seventh,  it 
was  quite  gone.  Neither  the  liquid  nor  the  herring 
had  contracted  an?  ptKrid  smell. 

(4.)  With  sea  water  two  ounces.  On  the  second 
night,  dark  \  on  the  third,  fourth,,  and  fifth,,  luminous  % 
on  the  sixth,  nearly  extinct  \  and  on  the  seventh,,  total- 
ly. The  piece  of  herring,  when  taken  oat  and  exa- 
mined, was  remarkably  sweet. 

Roe  of  Herring* 

« 

{$,\  About  four  drams,  with  Epsom  salt  two  drama^ 
and  water  two  ounces.  On  the  second  night,  the  liquid 
was  pretty  luminous  $  on  the  third  and  fourth,  still  lu- 
minous ;  and  on  the  fifth,  its  light  was  extinct. 

(6.)  With  Glauber's  salt  or  vitriolated  natron,  twa 
drams  to  two  ounces  of  water.  On  the  second  nighty 
-when  the  phial  was  shaken,  as  usual  in  all  these  expe- 
riments,, the  liquid  was  pretty  luminous  ;.  on  the  third, 
less  so  \  and  on  the  fourtk  the  light  was  scarcely  vi« 
siblf. 

(7.)  With  sea  water  two  ounces^  On  the  second 
night  dark  \  on  the  third,  the  liquid  was  moderately 
luminous;  on  the  feuith  and  fifth,  it  had  extracted 
much  light)  and  on  the  seventh  it  was  still  shining.. 
After  this  proeess,.  both  tbe  roe  and  tbe  sea  water  n- 
mained  perfectly  sweet. 

The  Fiesh  of  Mackerel. 

(&.)  With  Epsom  salt  two  drams,  and  water  two 
ounces*     On  the  second  night,  the-  liquid  was  finely  il- 
luminated ^ 
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laminated  }  on  the  thirds  a  umilar  appearance  *,  on  the 
<*  fonrtfay  a  diminotion  of  light ;  on  the  fifth,  it  continued 
lucid  in  a  small  degree  $  and  on  the  sixth  the  light  was. 
extingoisbed. 

Roe  ofMackereL 

(9O  With  Epsom  salt  two  drams,  and  water  two 
trances.  On  the  second  night,  the  liquid,  when  agita- 
ted, was  exceedingly  bright  j  on  the  third,  the  same  $ 
and  on  the  fooKh  and  fifth,  still  lucid  f« 

Dr  Hulme  found  that  some  substances  have  the 
power  of  extinguifthing  this  light.  It  was  quickly  ex- 
ttngnisbed  when  mixed  with  water  alone,  with  water 
impregnated  with  lime,  carbonic  acid  gas^  or  solphu- 
rated  hydrogen  gas  y  by  fermented  liquors  and  ardent 
spirits }  by  the  acids,  both  concentrated  and  diluted; 
fay  the  alkalies  when  dissolved  in  water }  by  many  of 
the  neutral  salts,  as  the  solutions  of  common  salt,  Ep- 
som salt,  and  sal  ammoniac.  It  was  also  extinguished 
by  infusions  of  chamomile  flowers,  of  long  pepper,  and 
tvf  camphor,  made  with  boiling  hot  water,  but  not  nsed 
till  quite  cool. 

When  the  substances  emitting  this  light  were  placed 
in  a  freezing  medium,  the  light  was  in  a  short  time 
qoite  extinguished  ;  but  when  exposed  to^  a  moderate 
degree  of  temperature,  it  was  revived.  A  moderate 
degree  of  heat  increased  this  light,  bat  it  was  extin- 
guished by  a  high  temperature,  and  no  luminous  ap- 
pearance could  again  be  discovered. 

4.  When  all  the  rays  of  light  are  reflected  from  any 
body,  that  body  is  said  to  be  white ;  when  all  the  rays 
are  absorbed,  the  body  which  absorbs  them  is  said  to 
be  black:  but  experience  informs  us,   that  dii&rent 
bodies  •  absorb  and   reflect  different  raf s.'     Thus,   if 
a  body  absorb  all  the  rays  excepting  the  yellow,  that 
body  is  said  to  be  of  a  yellow  colour ;  or  if  a  body 
reflect  the  red  rays,  while  the  others  are  absorbed,  it 
is  said  to  be  red.     The  colour  ef  the  body  is  charac- 
terized by  the  colour  of  the  ray  which  is  reflected. 
«    5.  One  of  the  most  singular  effects  which  is  observ- 
ed in  the  combination  of  light  with  bodies,  is  its  power 
of  reducing  the  oxides  of  the  metals.     Some  of  these, 
as  for  instance,  the  red  oxide  of  lead,  when  exposed 
to   the  light  of  the   sun,,  lose  part  of  their  weight. 
The  oxide  of  gold  may  be  reduced  in  the  same  way, 
the  white  salts  of  silver  become  black,  and  the  oxide 
is   reduced ;    and    when   that    process   is    going   on, 
oxygen  gas  is  emitted,  which,  it  would  appear,  has 
been  separated  by  the  action  of  light.     Some  of  the 
rays  are  found  to  have  a  greater  effect  than  others. 
Scheele,  who  made  a  set  of  experiments  to  ascertain 
the  difference  of  effect  of  the  different  coloured  rays 
in  blackening  the  muriate  of  silver,  discovered  that 
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the  violet  ray  was  the  most  powerfiil  In  reducing  the    Light, 
oxide  of  silver.  -     ■ 


It  was  formerly  the  general  opinion,  that  the  colo-  p    '^ 
rific  rays  of  light  were  the  canse  of  the  reduction  of  ^yg, 
the  oxides  of  the  metals  j  but  the  experiments  and  ob- 
servations of  Messrs  Bookman  and  Ritter  in  Germany^ 
and  of  Dr  Wollaston  in  England,  prove  that  the  mu- 
riate of  silver  is  more  strongly  and  rapidly  darkened 
by  rays  of  the  sun  which  have  been  more  refracted 
than  the  violet  rays :  for  it  appeared  that  the  muriate 
was  affected  in   a   space    lying   beyond    the    violet 
light.     These  rays,  therefA*e,  have  not  the  property 
of  giving  light,  nor  do  they  produce  any  sensible  de* 
gree  of  heat :  in  fact,  it  appears  that  there  are  three 
different  sets  of  rays  >  naooely,  rays  which  illominatcy 
rays  which  warm  without  giving  any  light  (which  will 
be  mentioned  in  the  next  chapter),  and  rays  wbich  pro- 
duce a  chemical  action  on  bodies,  but  which  give  neither 
light  or  beat*    From  the  consideration  of  these  curiona 
and  interesting  experiments,  it  has  been  very  natorallj 
supposed,  that  the  chemical^  actions  dependent  on* solar 
light  are  owing  to  the  invisible  rays  which  are  refracted 
beyond  the  violet  rays }  and  that   the  colorific   raya 
have  no  share  in  these  actions :  for  it  has  heea  observ- 
ed, that  the  effect  of  the  different  colours  increases  witb 
their  refrangibility  ^  the  whole  therefore  is  owing  to  the 
invisible  rays,  which  increase  in  quantity  as  they  ap* 
proach  to  the  violet  ray,  and  are  in  greatest  quantity 
at  a  certain  distance  beyond  it.  ^ 

6.  The  kbsorption  of  light  by  plants  produces  an*  T^t  aW. 
other  remarkable  effect.     It  bas  been  long  known,  thatsorbcd  by 
the  green  colour  of  the  leaves  of  plants  is  produced  by  P^^ 
the  light  of  the  sun.     Experiments  were  first  made  to 
ascertain  this  fact  by  M.  Dufiiy  and  some  others  of 
the  French  academicians*     The  subject  has  been  far* 
ther  prosecuted  and  extended  by  Senebier  of  Geneva^ 
When  seeds  are  sown  in  a  dark  place,  they  vegetate^ 
and  the  plant  grows  with  considerable  luxuriaaco  \  but 
it  never  has  any  green  colour  as  long  as- the  light  ia 
excluded  $  the  leaves  continue  white  ;  and  this  happene 
although  air  be  freely  admitted*.    When  the^  plant  in 
this  state  is  exposed  to  the  light,  the  green  eoloor  be- 
gins to  appear,  and  the  plaikt  assumea  its  ordinary 
habit.     While  the  plant  remains  white,  il  also  contaioe 
but  a  small  quantity  of  combustible  saatter,  and  has 
but  little  taste.    When  it  reassomes  the  green  colour  af- 
ter its  exposure  to  the  light,  it  acquires  its  natural  taste^. 
and  the  ordinary  quantity  of  combustible  matter.    It  ia 
upon  this  principle  that  the  art  of  blanching  celery  and 
other  garden  plants  depends ;  by  heaping  up  the  earth 
about  the  stems,  we  exclude  the  light,  and  thus  they  are 
deprived  of  any  pungent  taste,  and  become  white  and 
tender."  (k). 

Sect*. 


(k)  This  is  remarkably  illustrated  by  the  following  observations  of  Professor  Robtson.  '*  Having  oeeasionf 
in  antumn  1774*  to  go  doWn  and  inspect  a  drain  in  a  coalwork,  where  an  embankment  bad  been  made,  to  keep 
off  a  lateral  run  of  water,  and,  crawling  along,  I  laid  my  hand  on  a  very  luxuriant  plant,  having. a  copious, 
deep- indented,  white  foliage,  quite  unknown  to  me.  I  inquired  of  the  colliers  what  it  was.  None  of  them 
could  tell  me.  It  being  curious,  I  made  a  sod  be  carried  up  to  the  daylight,  to  learn  from  the  workmen  what 
sort  of  a  plant  it  was.  But  nobody  had  ever  seen  any  like  it*  A  few  days  after^  looking  at  the  ssd,  as  it  lay  at 
the  mouth  ef  the  pit,  I  observed  that  the  plant  had  languished  and  died,  for  want  of  water,  aa-I  imagined..  Bnt 
looking  at  it  more  attentively,  I  observed  that  a  new  vegetation,  was  beginning,  with  little,  sproutings-  from  the 
tame  stem,  and  that  this  new  growth  was  of  a  green  colour.    This  instantly  brought  to^my  recollection  the 
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z*  The  prtocipftl  soorce  of  light  is  the  tan.  It  hu 
been  a  qaeftion4>f  more  cariosity  than  atility,  what  is 
the  eanse  of  the  tan  constantly  emitting  light,  and  what 
^ne  the  means  of  rej^atring  the  waste  ?  By  calcnktioDS 
It  is  sopposedy  that  there  ought  to  issnc  from  one  sqnare 
foot  of  the  son^s  surface  in  one  secondi  ^t^w^  P>urt 
of  a  grain  of  matter,  to  sapply  the  consomptioo  of 
light  J  that  is,  at  the  rate  of  little  more  than  two 
grains  ft-day,  or  about  4,752,000  grains,  or  6701b.  in 
6000  yesrs,  which  would  have  shortened  the  snn^s  dia- 
meter aboot  19  feety  if  it  was  formed  of  matter  of  the 
*  Ftitd'    density  of  water  only  *• 

l0|f*«  Op-  ^  Bat  at  the  time  this  calealation  was  made,  the  dis- 
^*^»  P*  3'P*eoTertes  of  Uerschel,  of  the  constitution  of  the  sun, 
were  not  known.  The  body  of  the  son,  according  to 
the  obseTTations  of  this  philosopher,  b  not  luminous, 
but  opaque;  the  light  which  was  supposed  to  come  from 
his  surface,  proceeds  from  a  luminous  atmosphere  which 
aarroonds  that  body  \  and  there  are  probably  some 
means  by  which  the  waste  that  b  constantly  going  on 
M  repaired.  The  light  which  comes  from  the  stars  b 
^  the  same  nature  with  that  of  the  sun. 

,  2.  Another  source  of  light  is  the  burning  of  bodies. 
In  all  cases  of  boming,  light  b  emitted.  This  light, 
therefore,  most  have  been  in  combination  with  some  of 
the  substances  which  are  employed  in  these  processes. 
3.  But  when  hedbs,  without  undergoing  the  process 
of  combustion,  ere  heated  to  a  certain  temperature, 
they  emit  l^ht :  and  it  would  appear,  from  experiments 
which  have  oeen  made  upon  the  subject,  that  all  bodies 
which  are  not  decomposed  before  they  arrive  at  the 
proper  temperature,  begin  to  give  out  light,  exactly  at 
the  same  degree  of  heat.  Iron  heated  to  635^,  ac- 
cording to  £r  Isaac  Newten^s  experiments,  becomes 
visible  in  the  dark ;  at  752^  it  shines  brightly  \  and 
becomes  lominoos  in  the  twilight  at  884^.  The  tempo* 
rature  is  above  zooo^  when  it  shines  in  broad  day 
light.  A  red  heat,  according  to  the  experiments  of 
o&ers,  commences  at  the  temperature  of  800^  and 
irhen  a  body  reaches  the  proper  degree  of  heat,  it  ap- 
peon  lurainooB,  independeiit  of  the,air.    Bfr  T.  Wedg* 
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wood,  who  mttde  a  aamber  of  experimenti  on  thb  siii^    14^ 
jeet,  found  that  a  piece  of  iron  wire  became  red  hot  <      h 
when  imnwrsed  in  melted  glass.    Air,  therefore,  b  not 
necessary  to  the  shining  of  ignited  bodies. 

It  was  also  ascertained  by  Mr  Wedgwood,  that  a 
piece  of  red-hot  metal  continues  to  shine  for  some  time 
mfter  it  has  been  removed  from  the  fire,  which  proves 
that  constant  accessions  of  light  or  heat  are  not  nece^t  VWm. 
sary  for  the  shining  of  igniti3  bodies.    But  if  the  n^k^lJuf^  " 
hot  metal  be  strongly  blown  upon,  it  instantly  ceases  p^  27^*^ 
to  shine,  the  temperature  beine  bow  diminbhed  f  •  15^ 

From  the  experimeals  of  Im  Wedgwood,  it  appeanCaaet  aot 
that  the  gases  do  not  become  luminous,  even  at  a  hiab-b*^B*"** 
er  temperaturo.     He  took  an  earthen-waro  pipe  of  a 
i^ig*zag  forth,  and  placed  it  in  a  crucible  filled  op  with 
sand.    The  ends  «f  the  pipe  wero  lefk  oncovoed. 
To  one  end  was  attached  a  pair  of  bellows,  and  Is 
the  other  a  globnkr  vessel  with  a  lateral  bent  ptpe,  to 
let  out  air,  but  exclude  the  exteraal  light,  and  having 
a  neck  in  which  was  inserted  a  circular  plate  of  g^asa^ 
The  crucible,  with  the  sand  and  the  part  of  the  pipe 
contained  in  it,  was  heated  to  redness.    The  eye  wat 
fixed  in  the  neck  of  the  vessel,  which  was  then  ofaoer- 
ved  to  be  perfectly  dark  within.    A  stream  ef  aar  was 
then  dirocted  through  the  tube  from  the  bellows,  hut 
this  air  which  passed  through  the  red-hot  tube  was  not 
luminous.    A  sauU  strip  of  geld  was  then  fixed  intie 
the  orifice  of  the  tube  opposite  to  the  eye,  and  afWr  two 
or  three  blasts,  it  becaase  faintly  red  \  which  shmia, 
that  though  the  air  was  net  lumineas,  it  was  equal  in 
temperature  to  what  b  called  red  heat.    Dr  Darwin 
made  an  expeiiment  of  the  same  kind,  andwith  asin»>*  BMKv. 
lar  result.    The  heated  air  was  altogether  invisible  }  3Vam.  ^ 
but  when  a  bit  of  gold  was  introduced,  it  acquimd  a^^  ^"^ 
bright  gflow  in  a  few  seconds  *.  ^  *^'g 

4.  Light  b  also  emitted  by  attrition  and  percossioa*  Atuitiia 
In  the  experiments  which  were  BMde  by  Air  Wedg^«nd  per. 
wood,  on  the  attrition  of  bodies,  he  found  that  difier-^'*'^^ 
ent  coloured  rays  were  emitted  \  sometimes  it  was. a 
puro  white  light,  as  fiwa  the  diamond  $  sometimes  of 
a  faint  red,  as  from  blaekbh  gun  fiini  \  and  sometimes 
of  a  deep  red,  as  finem  onglaz^d  white  Uscoit  earthen 
ware.    But  this  eflect,  produced  bv  attrition,  may  per- 
haps be  considered  as  the  same  with  that  of  percnssion. 
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curious  observations  of  M.  Dufay  $  and  I  caused  the  sod  to  be  set  in  the  ground  and  carefully  watered.  I  wae 
the  more  incited  to  thb,  because  I  thought  that  my  fingers  had  contracted  a  sensible  aromatic  smell  by  handling 
the  plant  at  this  time.  After  about  a  week,  this  root  set  out  several  stems  and  leaves  of  common  tansy.  The 
Workmen  now  recollected  that  the  sods  had  been  taken  from  an  old  cottage  garden  hard  by,  where  a  great  deal 
of  tansy  was  still  growing  among  the  grastf.  I  now  sent  down  for  mere  of  the  same  stuff,  and  several  sods  were 
brdugbt  up,  having  the  same  luxuriant  white  foliage.  Thb,  when  bruised  between  the  fingers,  gave  no  aroma- 
tic smell  whatever.  All  these  plants  withered  and  died  down,  though  carefully  watered,  and,  in  each,  there 
Sprouted  from  the  same  stocks  fresh  stems,  and  a  copious  folbge,  and  produced,  among  others,  common  tansy, 
.fully  impregnated  with  the  ordinary  juices  of  that  plant,  and  of  a  full  green  colour.  I  have  repeated  the 
same  experiment  with  great  oaro  en  lovage  QtvukuMm  im^S^^,  mint,  and  caraways.  All  these  plants  throve 
very  well  below,  in  tlw  dark,  but  with  a  blanched  foliage,  which  did  neisi»ead  upwards,  but  lay  fiat  on  the 
ground  \  in  all  of  them  there  was  so  resemblance  of  shape  to  the  ordinary  foliage  of  the  plant  \  all  of  them  died 
down  when  brought  into  daylight  \  aad  the  stocks  tbsa  produced  the  proper  plants  in  their  usnal  dress,,  and  hav- 
logall  their dbtinguishiog smells. 

From  such  experiments,  I  thought  m^If  entitled  to  say  that  the  sun^s  ravs  not  only  produced  the  green  fnonla 
of  plants,  but  also  the  distinguishing  juices,  and  paiticuhirly  the  essential  oils.    The  improvements  which  hava 

have,Ithink,  fttUyconfiNwdfliycoojectaro.*'    Bkni^M LecUim 


been  made  in  chemical  tcieace  sin^  that  tiuM, 
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CAiMe.    It  is  ft  fiuntlmr  cireunstftnee,  thmt  wjptakn  6f  light  un 
<    ■  V  ■  *  emittedy  when  two  bard  bodies,  ftS,  for-  instance,  two 
quartz  stones,  are  smartly  struck  against  eacb  otber  | 
it  appears  that  light  is  emitted,  or  sparks  given  oat, 
.wb^n*  these  bodies  are  treated  by  percossion  or  attrition, 
even  under  water ;  and  tfaey  seem  equally  luminous  in 
atmospheric  air,  oxygen  gas,  carbonic  acid,  or  hydrogen 
gases«    The  emission  of  this  light  is  accompanied  witk 
a  peculiar  smell,  which  varies  in  different  bodies.    The 
snell  appears  to  be  strongest  where  the  friction  is  great- 
est $  it  has  no  dependence  on  the  light  produced  by  at- 
trition, because  it  is  often  very  strong  when  no  light  is 
emitted.     Rock  crystal,  quartz,  and  other  hard  bodies, 
*  /M.       also  emit  this  smell  under  water  *• 
P*  4>*  When  flint  and  steel  are  struck  smartly  together,  n 

spark  is  produced  which  will  communieate  fire  to  com- 
bustible substances.  This  spark  has  been  found  to  bo 
a  particle  of  the  iron  which  is  driven  off,  and  which 
catches  fire  as  it  passes  through  the  air.  It  -is  to  bo 
considered  as  a  case  of  combustion,  and  quite  different 
from  what  happens  when  two  stones  are  rubbed  or  struck 
against  each  other. 

The  matter  driven  off,  when  stones  of  quartz  are 
struck  against  each  other,  consists  of  small,  black,  fri^ 
able  bodies,  which  leave  a  black  statu  when  rubbed  on 

gaper,  and,  when  examined  with  a  magnifying  glass, 
ave  the  appearance  of  being  fused.  The  light  is  pro- 
duced, in  these  cases,  by  the  substances  struck  toge* 
dier  having  been  red  hot.  Some  have  supposed  that 
they  are  a  combination  with  oxygen  ^  while  others,  who 
have  probably  examined  them  more  accurately,  assert 
that  they  are  pieces  of  the  quartz  surrounded  with  a 
quantity  of  black  powder  ;  and  having  been  raised  to 
a  very  high  temperature,  set  fire,  in  their  passage 
through  the  air,  to  the  combustible  bodies  that  are 
floating  in  it. 


Teraea 
pbinod. 


Two  op&- 
niont. 


Chap.  UL  Of  CALORIC. 

Tre  word  heat  in  common  language  has  two  diffep* 
ent  meanings.  When  we  say  that  we  feel  heat,  we 
mean  the  sensation  of  heat  excited  in  the  body  \  but 
when  we  say  that  the  fire  or  a  stone  is  hot,  it  means 
tkat  the  power  of  exciting  the  sensation  of  beat  in  us, 
esists  in  the  stone  or  fire^  The  one  is  the  cause,  and 
the  other  the  effect.  Thus  the  word  Am/  is  generally 
employed  to  etpress  both  the  sensation  and  the  canse 
of  that  sensation.  To  prevent  any  ambiguity  in  the  use 
of  terms,  the  word  eahric  has  been  adopted  in  the  new 
chemical  nomenclature,  to  signify  that  state  or  condi-^ 
tion  of  matter  by  which  it  excites  in  us  the  sensation  of 
heat ;  and  in  this  sense  It  is  now  to  be  employed. 

The  nature  and  effect  of  caloric  are  highly  interesl- 
lUff,  as  curious  subjects  of  speculation  ;  and  the  know- 
ledge of  them  is  of  the  utmost  importance  in  the  study 
of  chemical  phenomena,  because  no  change  takes  place, 
no  decomposition  is  effected,  and  no  new  compound  is 
formed,  without  the  agency  of  caloric. 

Sect.  'LOftfu  Mature  and  Properties  ofCALonic. 

Two  opinions  have  been  maintained  hj  philosophers 
concerning  the  nature  of  caloric.  According  to  one, 
it  is  supposed  to  be  a  peculiar  subtile  fluid,  of  a  highly 
clastic  and  penetraling  oatiire,  which  is  aaiversaliy  dif- 
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fttsed.     According  to  the  other  opinion,  it  depends  on    Calorie, 
a  peculiar  tremor  or  vibration  existing  among  the  par*  ^      ^m      ^ 
tides  of  heated  bodies.  |^| 

Among  the  first  who  seem  to  have  adopted  the  lat*  BaceD% 
ter  opinion,  was  the  celebrated  Bacon.     la  his  trratisc, 
De  forma  calidi^   which  he  proposed  as  a  model  of 
scientific   investigation,   he  enumerates  all  the  &ctt 
which  were  then  known  concerning  heat  %  and  after  a 
cautious  consideration  of  these  facts,  concludes,  that       ids 
heat  is  motion*     The  facts  on  which  he  fimnded  this  That  heat 
opinion  were  derived  from  some  of  the  most  familiar  ^"^^'^^ 
methods  bv  which    heat   is  produced   in  bodies.      A 
blacksmith  can  make  a  rod  of  iron  red  hot  by  striking 
it  smartly  witii  a  haumier }    the  heavy  parts'  of  ma* 
chinery,  by  friction  upon  each  other,  and  the  axles  of 
the  wheels  of  carriages,  by  being  heavily  loaded,  some* 
times  take  fire.    A  fire  may  be  kindled  by  the  friction 
of  two  pieces  of  dry  weed }  and  the  branches  of  trees 
strongly  rubbed  against  each  other  by  the  violence  of 
a  storm,  have  set  fire  to  thick  forests.    From  the  ob» 
servation  and  consideration  of  these  fiusts,  this  eminent 
philosopher  was  led  to  conclude,  that  heat  is  the  ef* 
feet  of  mechanical  impulse.     Since  the  time  of  Bacon^- 
this  theory  has  had  many  followers,  and  even  at  the 
present  day  it  is  maintained  by  some  philosophers.  1^3 

But  the  theory  which  supposes  caloric  to  be  a  dis«  A  dtidact 
tinct  material  substance,  is  now  more  generally  adopted.  *"'''^*''^^ 
It  was  first  supposed,  by  those  who  favoured  tms  theory, 
that  this  peculiar  matter  was  chiefly  characterized  by 
the  great  elasticity,  or  repulsive  power,  of  the  parti* 
eles  among  eacb  other  \  but,  besides  this  property,  Dr 
Cleghom  supposed  that  it  possessed  another,  namely,       ,5. 
that  its  partioles  are  at  the  same  time  attracte4  by  other  1$  attiasU 
kinds  of  matter,  with  different  degrees  of  force.    Bntsd. 
whatever  opinion  may  be  formed  of  the  nature  of  calo* 
ric,  after  we  have  investigated  its  properties  and  e& 
foots,  we  shall  prabably  find,  that  the  phenomena  which 
it  exhibits  will  be  easier  understood,  and  more  satisfiM> 
torily  accounted  for,  on  the  supposition  that  it  is  a  dis» 
tinct  substance.  |^^  . 

1.  The  rays  of  light  and  caloric  accompany  eachTdoeitx* 
ether  as  they  proceed  from  the  sun,  or  from  burning 
bodies.    It  is  therefore  supposed  that  they  move  witS 

the  sasM  demo  of  velodty.     If  this  be  the  case,  the 
velocity  of  the  rays  of  caloric  must  be  aoo,ooo  milca 
in  a  second*  An  experiment  made  by  Mr  Pictct  proves 
their  great  velocity.     Two  concave  mirrois,  the  ens  of 
tin,  and  the  other  of  gilt  plaster,  18  acches  in  diame* 
ter,  were  placed  at  the  distance  of  69  feet  from  eack 
other.    A  thermometer  was  placed  in  the  focus  of  the 
latter,  and  a  heated  bullet  of  iron  in  the  former.   When  < 
the  bullet  was  placed  in  the  focas,  a  thick  screen, 
which  was  a  few  inches  from  the  fim  of  the  metaUie 
mirror,  was  removed.    The  ^lermometer  instaatlj  rose, 
so  that  the  time  which  caloric  requires  to  move  through  • 
the  space  of  69  feet,  cannot  be  estimated.    And  in^ 
deed,  if  caloric,  as  is  roost  probaUe,  moves  with  the 
velocity  of  light,  the  time  that  it  passes  the  distance  of 
69  feet,  or  even  69,000  feet,  is  by  far  too  minute  to  bn 
measured   by  our  instruments ;  so  that  no  conclusion  - 
wbatever  with  regard  to  the  measuicment  of  its  veloci*. 
ty,  can  be  drawn  from  such  an  experiment..  166 

2.  From  the  extreme  vdocity  of  caloric,  and  fromMinuu 
its  being  equal  to  that  of  light,  it  is  condnded  that  iu  P«>^d<i.  ^ 
particles  are  equally  minute.    From  the  aocnmulation 

of 
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Cftlorie.    of  caloric  in  bodUt^  «iicl  particolariy  from  one  striking 
'  '    V   '  ■'  eflfect  wbicb  this  accam illation  produces,  naoiely^  ex- 
pansion, it  was  natnral  to  suppose  that  bodies  having 
iteceived  tbis  addition,  acquired  an  increase  of  weight. 
Kxperiments  have  therefore  been  made  to  ascertain 
this  eflfect.     Boerbaave  weight  a  mass  of  iron  uf  jIb. 
weighty    while  red  hot|    and  afterwards  repeated  the 
same  experiment  with  other  metals,  but  found  po  va- 
riation, either  in  the  hot  or  cold  bodies,  but  what  he 
i5y       could  account   for  from   the    errors  of  the   balance* 
JCxperi-'     Muschenhroek  supposed  that  heat  is  ponderous,  or  pro- 
Menu  lo     duced  by  a  ponderous  substance  j  and  Buflfon  thought 
th«  weight  ^^  ^'^^  proved,  by  his  ^wn  experiments,  that  a  b^y 
ttfcidoric.   ^  heavier  when  it  is  hot  than  when  it  is  cold  ^  but 
when  similar  experiments  were  repeated,  particularly 
by  Dr  Roebnck  and  Mr  Whitehurst,  with  very  nice 
and  delicate  balances,  the  bodies  which  were  weighed 
appeared  heavier  cold  than  when  they  were  hot.     This 
■eems  to  be  owing  .to  the  rarefaction  of  the  air  sur- 
rounding that  scale  in  which  the  heated  body  is  pla* 
ced }  the  buoyancy  of  which  favours  an  ascending  mo- 
tion in  the  scale.     From  more  recent  experiments,  and 
particularly  one  made  by  Dr  Fordyce,  it  appeared  that 
bodies  become  heavier,  but  in  a  very  small  degree  only, 
sot  by  the  increase,  but  by  the  diminution  of  tempera- 
ture.    When  the  whole  quantity  of  1 700  grs.  of  water 
was  frozen,  it  was  found  to  be,  when  carefully  weigh- 
ed, -^ths  of  a  grain  heavier  than  it  had  been  when 
fluid.     At  this  time  the  thermometer  applied  to  the  ves- 
sel which  contained  the  frozen  water,  stood  at  10^ } 
but  when  it  was  allowed  to  remain  till  the  thermometer 
itft       '^^^  ^^  3  ^^*  ^^  weighed  only  Tr^thn  of  a  grain  more  than 
wmieceis-  when  fluid,  and  at  the  same  temperature.     That  the 
fai  addition  of  caloric  to  bodies  produces  no  sensible  change 

on  their  weight,  seems  to  be  placed  beyond  a  doubt  by 
jthe  accurate  experiments  of  Lavoisier,  which  were 
,  made  with  a  view  of  ascertaining  whether  the  weight  of 
bodies  is  altered  by  heating  or  cooling  them ;  but  be 
found  no  difference. 

In  the  year  1787,  Count  Kumford  repeated  the  ex* 
periraent  of  Dr  Fordyce  with  the  greatest  care ;  and 
varying  it  in  every  possible  way  to  avoid  error,  the  re- 
sults led  him  to  conclude,  that  there  is  no  sensible  dif- 
ference iu  the  weight  of  bodies,  either  by  the  addition 


CalMie. 
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or  abstraction  of  caloric. 


RepaUon.  3.  Caloric  agrees  with  light  in  another  of  its  pecu- 
liar properties }  thia  is,  its  repulsive  power,  or  the  ten- 
dency of  its  particles  to  separate  from  each  other.  The 
particles  of  caloric,  therefore,  can  never  be  supposed  to 
cohere* 

RtiMtioa.  ^*  ^^  ^"  found  that  the  rays  of  caloric  have,  like 
'  light,  the  property  of  being  r^ected  by  polished  sur- 
faces. Scheele  discovered,  that  the  angle  cf  reflection 
of  the  rays  of  caloric  is  equal  to  the  angle  of  incidence. 
This  has  been  more  fully  established  by  Dr  Hcrscbel. 
Some  very  interesting  experiments  were  made  by  Pro- 
fessor Pictet  of  Geneva,  which  proved  the  same  thing. 
These  experiments  were  conducted  in  the  following  man- 
ner.  Two  concave  mirrors  of  tin,  of  nine  inches  focus, 
were  placed  at  the  distance  of  twelve  feet  two  inches  from 
«ach  other.  In  the  focus  of  the  one  was  placed  the 
bulb  of  a  thermometer,  and  in  that  of  the  other  a  ball 
of  iron  two  inches  in  diameter,  which  was  heated,  but 
not  so  as  to  be  visible  in  the  dark.    In  the  space  of 
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six  minutes  the  thermometer  rose  as^*  A  similar  ef* 
•  feet  was  produced  by  substituting  a  lighted  candle  in 
place  of  the  ball  of  iron.  Conceiving  that  both  the 
light  and  heat  acted  in  the  last  experiment,  he  inter-* 
posed  between  the  two  mirrors  a  plate  of  glass,  with 
the  view  of  separating  the  ra^s  of  light  from  those  of 
caloric*  The  rays  of  caloric  were  thus  interrupted,  but 
the  rays  of  light  were  not  perceptibly  diminished.  In 
nine  minutes  the  thermometer  sunk  14^  j  and  in  seven 
.minutes  after, the  glass  was  removed,  it  rose  about  I2°« 
Hq  therefore  justly  concluded,  that  the  caloric  reflected 
by  the  mirror,  was  the  cause  of  the  rise  of  the  thermo- 
meter. He  made  another  experiment,  substituting 
boiling  water  in  a  glass  vessel  in  place  of  the  iron 
ball  %  and  when  the  apparatus  was  adjusted,  and  a 
screen  of  silk  which  had  been  placed  between  the  two 
mirrors  removed,  the  thermometer  rose  3^  \  namely, 
from  47°  to  50®. 

The  experiments  were  varied  by  removing  the  tin 
mirrors  to  the  distance  of  90  inches  from  each  other* 
The  glass  vessel,  with  boiling  water,  was  placed  in 
one  focus,  and  a  sensible  thermometer  in  the  other. 
Itt  the  middle  space  between  the  mirrors,  was  % 
common  glass  mirror,  suspended,  so  that  either  side 
could  be  turned  towards  the  glass  vessel.  When  the 
polished  side  of  this  mirror  was  turned  towards  the 
glass  vessel,  the  thermometer  rose  only  xVbs  of  a  de»* 
gree ;  but  when  the  other  side,  which  was  darkened, 
was  turned  towards  the  glass  vessel,  the  thermometer 
rose  3^.5.  And  in  another  experiment,  performed  in 
the  same  way,  the  thermometer  rose  3^  when  the  po- 
lished side  of  the  mirror  was  turned  te  the  glass  vessel, 
and  9^  when  the  other  side  was  turned.  These  ex- 
periment9  shew  clearly,  that  the  rays  of  caloric  are 
reflected  from  polished  surfaces,  as  well  as  the  rays  of 
light. 

5«  Transparent  bodies  have  the  power  of  refracting  Refrmstwi. 
die  rays  of  caloric,  as  well  as  those  of  light.    They 
differ  also  in  their  refrangibility.     So  far  as  experiment 
goes,  the  most  of  the  rays  of  caloric  are  less  refran- 

fible  than  the  red  rays  of  light.  The  experiments  of 
)r  Herschel  shew,  that  tlie  rays  of  caloric,  from  hot 
or  burning  bodies,  as  hot  iron,  hot  water,  fires  and  can- 
dles, are  refrangible,  as  well  as  the  rays  of  caloric  which 
■re  emitted  by  the  sun.  Whether  all  transparent  bo? 
dies  have  the  power  of  transmitting  these  rays,  or  what 
is  the  difference  in  the  refractive  power  of  these  bodies, 
is  not  yet  known.  ^^^ 

'6»  The  light  which  proceeds  from  the  sun  seems  to  Hum  Mtt 
be  composed  of  three  distinct  substances.     Sclieele  dis-of  mj^ 
covered,  that  a  glass  mirror  held  before  the  fire,  re- 
flected the  rays  of  light,  but  not  the  rays  of  caloric  r 
but  when  a  metallic  mirror  was  placed  in  the  same 
situation,  both  heat  and  light  were  reflected.     The  mir- 
ror of  glass  became  hot  in  a  short  time,  but  no  change 
of  temperature  took  place  on  the  metallic  mirror.   This 
experiment  shews  that'  the  gla«s  mirror  absorbed  the 
rays  of  caloric,  and  reflected  those  of  light  \  while  the 
metallic  mirror,  suffering  no  change  of  temperature,  re-       ,.. 
fleeted  both.     And  if  a  plate  of  glass  be  held  before  aooloMM 
burning  body,  the  rays  of  light  are  not  sensibly  inter- and  bisl* 
mpted,  but  the  rays  of  caloric  are  intercepted;  for  nobv* 
■ensible  heat  is  observed  on  the  opposite  side  of  the 
glass;  bnt  when  the  g^asshas  reached  a  proper  degree 

of 
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Cftlorie.  ^^  temp^rftture,  the  rays  ot  calorit:  are  transmitted  with 
the  same  facility  as  those  6f  light.  And  thus  the  rays 
of  light  and  caloric  may  be  separated. 

But  the  curious  experiments  of  Dr  Herschel  have 
clearly  proved,  that  certain  invisible  rays  which  are 
emitted  by  the  sun,  are  possessed  of  the  greatest  heat- 
ing power.  In  these  experiments,  the  different  co« 
loured  rays  were  thrown  on  the  bulh  of  a  very  delicate 
thermometer,  and  their  heating  power  was  observed. 
The  heating  power  of  the  violet,  green,  and  red  rays, 
was  found  to  be  to  each  other  as  the  following  nnro« 
bersi 
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crefttcst 
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Violet 

1 6. 

Green 

22.4 

Red 

55' 

The  heating  power  of  the  most  refrangible  rays  was 
least,  and  this  power  increases  as  the  refrangibility  di- 
minishes. The  red  ray,  therefore,  has  the  greatest 
heating  power,  and  the  violet,  which  is  the  most  re- 
frangible, (he  least.  The  illuminating  power,  it  has 
been  already  observed,  is  greatest  in  the  middle  of  the 
apectrum,  and  diminishes  towards  both  extremities; 
but  the  heating  power,  which  is  least  at  the  violet  end, 
increases  from  that  to  the  red  extremity:  and  when 
the  thermometer  was  placed  beyond  the  limit  of  the 


red  ray,  it  rose  still *higher  than  fn  the  red  ray,  which    Caloric. 
has  the  greatest  heating  power  in  the  spectrum.     The         » 
heating  power  of  these  invisible  rays  was  greatest  at 
the  distance  of  i  inch  beyond  the  red  ray,  but  it  was 
sensible  at  the  distance  of  I7  inch. 

Dr  Herschel's  experiments  have  been  varied,  and 
still  farther  confirmed  >  by  a  set  of  experiments  by  Sir 
H.  Englefield,  the  results  of  which  were  the  following: 

Therm,  in  the  blue  ray  rose  -    in  3'     from  ^^^  to  56^ 
in  the  green  in  3'     from  54^  to  58° 

in  the  yellow  in  3'     from  56°  to  62^ 

in  the  full  red  in  2V  from  56°  to  72^ 

in  confines  of  the  red   in  2^  from  58°  to  73 ^^ 
qniteoutof  visible  light  in  2^  from  61°  to  79° 

The  thermometer  used  in  these  experiments  had  its 
bulb  blackened  with  Indian  ink. 

In  the  following  experiments,  three  thermometers  were 
employed  ;  one  had  a  naked  ball,  another  was  whitened, 
and  the  third  was  blackened.  They  were  exposed  to 
the  sun**  rays  till  they  became  stationary,  when  the 
thermometer  with  the 

Naked  ball  stood  at  s^V" 
Whitened  ball 


Blackened  ball 


58i° 
63° 


In  the  full  red  ray 

In  quite  dark 

In  confines  of  the  red 


C  the  blackened  thermom.  rose  in  3'  from  58 


l  whitened 

{blackened  thermom. 
whitened 
{black  thermom. 
white         -         .         - 

In  other  experiments,  which  were  made  afterwards,  the  results  were. 

In  the  foil  red  ray  {  J^* ,«  *'^  *^*""*  r*" 

In  quite  dark,  i  inch  out  of  the  red,  the  1 

black  thermom.  rose  -  j  "         *         * 


in  3'  from  $5^ 
in  3'  from  59° 
in  3'  from  58° 
-  in  3'  from  59^ 
in3'from57i°to6oi* 


to  61** 

to  58^ 

to  64® 

to  58i° 

toTi** 


in  3'  from  66**  to  82* 
in  3'  from  6&*  to  69^° 

in  3'  from  70°  to  84* 


voU. 
p.  406; 


In  this  last  experiment, '  when  the  thermometer  was 
carried  into  the  faint  red  light,  it  sunk  quickly  ^  and 
rose  again  as  quickly,  when  carried  into  the  dark  focus  ^ 
but  when  carried  into  the  dark  on  the  other  side  of  the 

f  Jbor*.       red  light,  it  sunk  very  rapidly,  and  did  not  appear  to 

Rot/,  hut*  receive  any  heat  at  all  f  • 

Thus  it  appears  that  the  rays  of  caloric,  and  the 
rays  of  light  are  different.  These  experiments  clear- 
ly show,  that  there  are  rays  which  produce  heat,  but 
give  no  light,  and  rays  which  give  light  but  produce 
no  heat.,  It  was  formerly  mentioned,  that  there  is  an- 
other set  of  rays  which  give  neither  light  nor  beat,  but 
produce  a  remarkable  effect  in  reducing  the  metallic 
oxides  and  salts.  The  light  which  is  emitted  from 
the  sun  then  consists  of  three  distinct  sets  of  rays, 
which  have  been  fully  recognized  by  their  different  de- 
grees of  refrangibility  and  their  different  effects.  The 
heating  rays  are  in  the  smallest  degree  refrangible  j 
the  rays  which  have  the  greatest  effect  on  the  metallic 
oxides  ai*e  the  most  refrangible,  and  the  coloured  rays 
are  in  an  intermediate  degree.  The  invisible  rays  be- 
yond the  red  extremity  of  the  spectrum,  which  are 
least  refracted,  have  the  greatest  heating  power  \  the 
invisible  rays  beyond  the  violet  end,  which  are  most 
refracted,  have  the  greatest  power  in  reducing  the 
Vol.  V.  Part  11.  f 


metallic  salts  or  oxides,  and   the  rays  in  the  middle 
of  the  spectrum  have  the  greatest  illuminating  power. 

Sect.  II.  Of  the  Effects  of  Caloric. 

The  effects  of  so  powerful  an  agent  as  heat  must  he^g^^^^^f 
very  considerable  :  and  these  effects  are  found  to  be  dif- caloric  <Ur- 
ferent  in  different  bodies,  or  as  it  is  more  or  less  acco-rerent  in 
mulated  in  these  bodies.     One  general  effect  is,  that^^^"^ 
the  accumulation  of  heat  enlarges,  and  its  abstiaction 
proportionally  diminishes,  the  bulk  of  all  bodies.  M^ben 
this  accumulation  is  continued    in  some  bodies,  they 
change  their  condition  from  the  state  of  solid  to  that  of 
liquid  'y  and,  when  the  accumHlation  is  still  greater,  li- 
quid bodies  are  reduced  to  the  hrm  of  vapour.     These 
effects,  certainly  cnrions  and  interesting  of  themselves, 
are  of  the  utmost  importan<;e  in  the  phenomena  of  na- 
ture and  in  the  processes  of  art  \  and  the  knowledge 
of  the  laws  which  have  been  deduced  from  these  re- 
markable changes,  enables  us  to  explain  many  natural 
appearances,  and  to  improve  many  of  the  arts  of  life. 

I.  Of  EXPAVSIOK. 

I.  One  of  the  most  general  effects  of  heat,  it  haicaioiie 
been  observed,  is   the  expansion   of  bodies  j  that  is,  eipaads  ail 
when  caloric  is  accnmolated  in  any  bodyi  it  is  enlarged  bodies. 
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in  bulk  ^  and,  when  that  qoantitjr  qf  caloric  is  abstract- 
ed,  there  is  a  corresponding  contraction.  Experience 
teaches  ns,  that  this  effect  of  caloric  is  invariable  by 
uniform  in  all  tbe  simpler  kinds  of  matter.  In  some 
bodies,  however,  there  are  seeming  exceptions  to  this 
general  rnle.  In  these  Imdles,  when  the  temperatnre 
rises  a  little  above,  or  falls  a  little  below  a  certain 
pointy  they  are  subject  to  irregular  variations  of  their 
bulk ;  but  these  irregularities  are  limited  to  a  few  bo- 
dies, and  to  certain  states  of  temperature  of  these  bodies} 
for  when  they  are  exposed  to  equal  variations  of  heat, 
above  or  below  the  temperature  at  which  these  irregu- 
larities are  observed,  tbe  general  law  of  expansion  uni- 
formly holds.  The  expansion  of  all  bodies  by  beat, 
therefore,  and  their  corresponding  contraction  by  the 
abstraction  of  caloric  or  by  cold,  may  be  considered  as 
one  of  the  most  general  facts  in  chemical  science* 

2.  We  have  many  familiar  instances  of  the  expan* 
sion  of  bodies  by  means  of  caloric,  and  the  law  can  be 
proved  by  very  simple  experiments.  We  eball  men- 
tion an  example  of  this  effect  on  bodies  In  the  solid,  tbe 
liquid,  and  the  gaseous  state. 

( I .)  If  a  rod  of  metal,  as  of  iron,  of  an  Inch  in  dia« 
meter,  six  or  eight  inches  l^i^gf  &o<l  the  same  thick* 
mess  through  its  whole  leogth«  be  exactly  fitted  to  pass 
through  .a  hole  in  a  plate  of  the  same  metal,  and  to  be 
admitted  lengthwise  within  the  projecting  edges  of  a 
ruler  while  it  is  cold,  the  same  red,  when  it  is  made 
red  hot,  will  be  found  to  have  enlarged  in  bulk  so 
much,  that  it  will  not  fall  between  the  projecting  parts 
of  the  ruler,  nor  will  it  pass  through  the  hole  ^  but 
when  it  is  cooled,  or  reduced  to  its  former  temperature, 
it  again  contracts,  and  returns  precisely  to  its  former 
dimensions* 

(2.)  As  an  example  of  a  liquid,  whose  bulk  is  en- 
larged by  the  accumulation  of  caloric,  fill  the  body  of  a 
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glass  vessel  which  bai  a  long  slender  neck  witk  ipirii  Caleri% 
of  wine.  On  the  application  of  beat,  the  liquid  ip  the  '■  ^  ' 
body  of  the  vessel  is  expanded,  and  rises  in  the  neck  ( 
and  when  tbe  heat  is  abstracted,  and  tbe  liquid  retnms 
to  its  former  temperature,  it  is  again  contracted,  and 
returns  to  its  original  bulk.  This  experiment  is  most 
conveniently  performed  by  imoiersing  tfie  body  of  the 
vessel  in  hot  water. 

(3.)  The  expansion  of  a  body  in  the  gaseous  state  by  y^  /"tkt- 
tbe  accumulation  of  caloric,  is  shewn  by  the  foUowingiic  fhw]. 
'  experiment.  Let  a  quantity  of  air  be  confined  to  a 
bladder,  but  not  so  much  as  to  distend  it  fully.  If 
the  bladder  is  exposed  to  beat,  the  confined  air  expands, 
and  the  bladder  is  now  fnlly  distended  ;  but  when  it  is 
again  cooled,  the  air  resumes  its  former  bulk,  and  the 
bladder  its  original  fiaccid  state. 

3.  Thua  it  appears,  that  all  bodies  expand  by  heat,  ly^J^^  ^^ 
and  contract  by  cold,  and  the  qnaotity  of  this  exjWD-  the  nme 
sion  is  uniformly  the  same  in  the  same  bodies,  whenlKidica. 
exposed  to  the  same  temperature.    But  this  quantity  ia 
found  to  differ  greatly  in  different  kiads  of  matter,  by 
the  same  increase  or  diminution  of  their  heat.   In  solid 
bodies  it  is  least,  in  liquids  it  is  greater,  hot  in  elastic 
fluids  greatest  of  all ;  and  in  different  kinds  of  solids* 
liquids,  and  elastic  fluids,  this  difference  is  very  coini- 
derable*  The  ratio  at  which  this  exfaasien  lakes  plana 
in  different  bodies,  can  only  be  ascertained  by  expe- 
riment ;  and  as  the  knowledge  of  this  is  a  matter  of 
great  ooosrquence  in  many  of  the  arts,  experiments 
iMve  been  made  with  this  view  by  diferent  philoso- 
phers, (l). 

The  expansion  of  gaseoos  bodies,  we  have  said,  is  ^^lifj 
greatest,  that  of  liquids  less,  and  that  of  solids  beast  of  differcot  ia 
all,  by  being  exposed  to  the  same  degree  of  heat,  which  toUdi,  li- 
will  appear  from  the  following  proportions*  q;mdM,  and 
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4.  This  expansive  effect  of  heat  enables  ns  to  ac- 
count for  the  cracking  or  breaking  of  vessels  which  are 
made  of  brittle  substances,  by  its  sudden  application  or 
abstraction.  This  is  particularly  the  case  with  sub- 
stances which  have  little  flexibility,  as  cast  iron,  glass, 
or  earthen  ware  ;  and  accidents  of  this  kind  most  fre- 
quently happen  in  vessels  made  of  these  materials.  If, 
for  instance,  heat  be  suddenly  applied  to  a  glass  ves- 
sel of  considerable  thickness,  its  external  surface,  to 
which  it  is  first  applied,  expands  more  than  the  inter- 
nal parts  i  the  consequence  must  therefore  be,  that  they 
are  separated  or  drawn  asunder,  and  the  vessel  is  split 
or  broken* 

5*  One  of  the  best  illnstrations  of  this  expansion  by 
heat  aad  contraetion  by  cold  on  solid  bodies,  is  in  thie 
application  of  iron  hoops  to  carriage  wheels.  The 
hoop  which  has  been  intended  for  the  wheel  is  made 
of  rather  smaller  dimensions  than  exactly  to  fit  it.  It 
ia  then  made  red  hot,  and  while  it  is  thus  expanded, 
it  is  applied  to  the  wheel.     It  is  suddenly  cooled  by 


throwing  cold  water  upon  it,  when  it  contracts,  nuA 
returning  to  its  fimner  dimensions,  is  strongly  fastened 
on  the  wheeL 

The  aneqnal  contraction  at  the  same  degree  of  ten-  dji^j^i 
peratnre,  which  is  observed  among  solids,  liquids,  and||ieia]aii». 
aeriform  substances,  when  respectively  compared,  also  eqnalli  •U 
takes  place  anooug  solids  themselves.    Thus,  different  ^>^^ted. 
metallic  substances,  at  the  same  temperatnre,  are  found 
to  expand  and  contract  very  unequally. 

6.  Advantage  has  been  taken  of  this  unequal  con- 
traction of  metallic  substances,  to  remedy  those  defects 
and  imperfections  of  delicate  instruments,  which  are 
occasioned  by  the  contractions  and  expansions  of  tha 
substances  employed  in  their  construction,  when  expo* 
sed  to  different  temperatures.  These  inconveniences 
were  most  fek  in  instruments  which  were  employed  foe 
the  measurement  of  time,  where  great  aecnracy  was 
required.  The  spring  of  a  watch  and  the  pendulum  of 
a  clock  being  subject  to  tbe  same  law  of  contraction 
and  expansion  by  heat  and  cold,  ia  these  changes,  ne- 
cessarily 


mum 
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(l);S^  experiments  on  this  subject  by  Mr  Elliot^  PhiLTnas.  voL  xxxix*  and  by  BSr  Bmeatan,  ibid.  ?oL 
xlviii^ 


Calorie.   ^^^Y  Cftoel  tiouitioDSi  in  proportion  to  the  extent 
•_    ^        of  the  dbct    Bnt  m  different  metats  were  observed 
to  expand  nneqaelij  bj  the  same  temperatnre,  diis  was 
applied  to  the  constnction  of  those  parts  of  the  instm- 
nent  on  which  the  accuracy  of  its  indications  depends. 
The  equable  measurement  of  time,  for  instance,  by  a 
clock,  depends  on  the  leng^  of  the  pendnlnm  always 
Vse^of  this  con^nuing  the  same.     If  it  is  subject  to  variations 
in  eon*       in  length  by  expansion  or  contraction,  there  will  also 
•metlaa    he  variations  in  the  rate  of  its  motions  *,  when  the  pen« 
il»e  peoaa*  jalnm  is  len^ened  by  heat,  the  clock  goes  slower ; 
^'^  and  when  it  is  shortened  by  cold,  it  goes  faster.     It 

becomes  therefore  an  object  of  great  importance,  that 
these  instruments  should  go  at  an  equable  rate  in  all 
temperatures  ;  hot  diis  can  only  be  efiecte'd  by  having 
the  pendulum  so  constructed,  that  it  shall  neither  length* 
en  by  heat,  nor  contract  by  cold.  This  object  is  ob- 
tained by  constructing  a  pendulum  in  the  following 
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globe,  the  diameter  of  whoee  cavity  was  an  inch,  was    Calorio. 
burst  by  frecxins  the  water  with  which  it  was  filled.  <      ^       f 
Muschenbroeck  has  computed  the  force  necessary  to 


'  **  Supposing  we  have  two  metals,  one  of  which  ex- 
nands  three  times  as  much  as  the  other  by  the  same 
increment  of  temperature.  From  the  point  ot  expansion 
A  (fig.  I.  Plate  CXLII.)  a  rod  of  thick  wire,  AB,  of 
the  less  expansible  metal,  must  hang  down  a  certain 
length.  At  the  lower  end  it  most  hkve  a  stud,  or  cross 
piece,  EC,  strongly  fastened,  and  projecting  a  Kttle  to 
one  ride.  On  the  projecting  part,  C,  of  this  cross 
piece,  must  be  erected  a  pillar,  CD,  of  the  more  ex- 
pansive metah  To  the  top  of  Uiis  pillar,  another  cross 
and  projecting  piece,  D£,  must  be  strongly  fastened  } 
end,  fiMi  this  last,  must  again  hang  down  another  rod 
or  wire,  EF,  of  the  first  metal,  having  the  ball  of  the 
pendulum  at  its  extremity.  And  now,~  if  the  height  of 
the  piRar  CX>  be  one-third  of  the  length  of  the  two  rods 
taken  together,  the  pendulum  can  neither  be  lengthen- 
ed bjr  heat  nor  shortened  by  cold.  For  by  the  ex- 
pansion of  the  pSlar,  the  penoulom  is  shortened,  or  the 
ball  is  raised  nearer  to  the  point  of  suspension,  .because 
the  upper  end  D  of  the  pillar  is  more  raised  by  its  ex- 
pansion, than  the  lower  end  C  is  depressed  by  the  ex- 
fiansion  of  AB }  and,  on  the  other  hand,  by  its  contrac- 
tion, the  peaduluffi  is  lengthened,  or  the  ball  is  lower- 
ed :  but,  while  this  happens,  the  two  rods,  by  their  ex- 
panrion  or  contraction,  produce  a  contrary  effect ;  and 
the  quantity  of  expansion  or  contraction  is  the  same  in 
the  reds  that  it  is  m  the  pillar,  the  greater  length  in  the 
tods  compensating  for  the  greater  expansibility  of  the 
pillar,  llie  consequence  therefore  must  be,  that  the 
length  of  the  pendolum,  that  is,  the  distance  between 
the  point  of  suspension  and  the  ball,  cannot  be  varied 
by  heat  or  cold.  Accordingly,  the  clocks  made  for  the 
use  of  astronomers,  baye  pendulums  constructed  upon 
,gg  this  principle. 
The  Mk  ?*  ^^^^  ^^9  however,  some  remarkable  instances 
of  water,  which  are  seeroinsr  exceptions  to  this  general  law  of 
wiiea  fro-  expanrioo.  This  is  the  case  with  those  bodies  which 
[^*  pass  from  the  liquid  to  the  solid  state  ;  as  for  instance, 
water,  when  it  assumes  the  solid  form.  Close  vessels 
which  are  filled  with  water,  are  burst  when  it  freezes. 
In  an  experiment  made  by  Mr  Boyle,  a  brass  tube 
tht«e  inches  in  diameter,  which  was  closed  with  a 
moveable  stopper,  was  filled  with  water  ^  when  the 
water  was  frozen,  it  raised  a  weight  equal  to  741b. 
with  which  the  stepper  was  loaded.  In  an  experiment 
made  by  the  Florentine  academicians,  a  hollow  brass 


produce  this  effect,  by  estimating  it  equal  to  a  pressdro      189 
of  27,72olbs.  weight.    But  the  .most  remarkable  expe-  aad  acts 
riments  to  prove  the  expansive  force  of  ice,  were  made  J^^  P'^^ 
by  Major  Williams  in  Canada,  in  the  years  1784  and^|^^ 
1785.    The  iron  plugs  with  which  iron  bombshells  fill- 
ed with  water  were  closed  op  by  driving  them  in  strong- 
ly mth  a  hammer,  were  thrown  out  to  a  great  distance 
by  the  force  of  the  congelation  of  the  water }  and  when 
the  plugs  were  so  firmly  secured  as  to  resist  this  force, 
the  sbell  itself  was  burst*.  ^EdhL 

8.  To  the  same  expansive  force  in  the  congelation  Trmm, 
of  water,  the  bursting  of  water  pipes,  the  splitting  of  voL  U.  ^ 
trees  and  of  rocks,  is  to  be  ascribed,  which  not  un-  >3* 
firequently  happens,  when  the  water  which  has  heen^^'^ 
collected  in  their  cavities  or  fissures  is  fitizen.    The  ^ fff^^,    - 
stones  of  the  pavement  are  also  raised  and  loosened  by 

the  expansion  of  the  wafer,  by  frost,  in  the  earth  in 
which  they  are  imbedded, 

9.  Attempts,  haye  beeii  made  to  discover  the  cause 
of  this  astonishing  effect.     According  to  some,  it  is 
owmg  to  the  extrication  of  the  air  ^ich  water  holds  in      ,p, 
combination  in  a  dense,  nonelastic  state.    When  thoAccwnted 
water  is  freezing,  part  of  the  air  assumes  the  elastic  for  fioa  the 
fi>rm,  and  separates  firom  it  ^  but  when  the  surface  of  "^^  ^'' 
the  water  is  covered  witl|  ice,  no  more  air  can  n^ike  ^^{^''^^ 
its  escape.    It  Is  then  copfined,  and  forma  those  nume-tickfc 
rous  cavities  which  are  observed  in  ice.    In  conse- 
quence of  these  cavities,  a  mass  of  ice  must  be  of  greater 

bulk  than  the  water  previous  to  congelation,  and  can- 
not therefore  be  contained  in  the  same  space.  Bnt  an- 
other cause,  which  is  perhaps  the  most  probable,  has 
been  assigned  for  this  inoirease  of  bulk,  and  consequent 
expansive  force.  Water,  when  it  passes  fi^m  the  liquid 
to  the  solid  state,  has  a  strong  tendency  among  its  purts 
to  arrange  tfaemselyes  in  »  determinate  manner.  They 
assume  &e  form  of  prismttic- crystals,  which  croet  eacn 
other  at  angles  of  60°  and  I20*.  In  this  way  the  in- 
crease of  bulk,  and  the  expansive  force  of  water,  when 
it  is  consolidated,  are  accounted  for.  j^^ 

10.  Another,  and  a  much  more  singolar  exception  More  le- 
to  this  law,  occurs  in  water  while  still  fluid,  between  mvkable 
the  degrees  of  32^  and  40^  (Fahr.)-  Within  this  short «*^^«2d*» 
range  of  temperature  it  contracts  by  heat  and  expands  |^,  oad^ 
by  cold.  At  40°,  or  nearly  so,  this  fluid  is  at  its  maxi-4oO« 
mum  density.  It  expands  while  it  is  lowered  to  32°, 
as  h  does  when  it  is  raised  to  48^. 

Exper.  If  we  fill  a  tall  cylindrical  vessel  with  wa« 
ter  at  40^,  and  apply  a  temperature  of  32^  round  the 
outside,  by  means  of  ice,  at  the  middle  of  its  height, 
the  water  thus  cooled  does  not  sink  as  it  would  if  the 
water  had  been  at  6o°.  It  is  found  to  rise.  A  ther- 
mometer immersed  near  the  top,  shews,  by  falling,  that 
colder  water  now  surrounds  it ;  while  another  thermo" 
meter  at  the  bottom  remains  stationary  at  40^. 

This  probably  arises  from  the  particles  of  water 
now  changing  their  arrangement,  in  such  a  way  as  is 
preparatory  to  their  crystalline  or  frozen  state,  in  which 
the  volume  is  so  powerfully  expanded. 

This  singular  law  of  water,  serves  the  important  pur- 
pose of  preventing  the  downward  progress  of  freezing 
in  the  water  of  deep  lakes.  While  it  cook,  and  before 
it  is  so  low  as  40%  the  colder  water  at  the  surface,  by 
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Caloric  its  laperior  density,  sioksi  and  the  cooling  process  is 
'  V  — '  thus  unifnrroly  iliffiised  j  bat  this  motion  stops  when  it 
is  at  40°,  The  water  cooled  still  lower  is  now  ex- 
pandedy  and  therefore  remains  on  the  surface  ^  and  even 
when  the  surface  is  frozen,  and  a  stratum  of  ice-cold 
water  lies  under  the  ice,  the  lower  strata  remain  at 
40%  and  are  only  cooled  lower  by  a  very  slow  transmis* 
sion  of  the  temperature,  independent  of  tbe  motion  of 
the  particles  or  by  motions  of  an  occasional  or  acciden- 
tal kind.  Hence  lakes  retain  at  the  bottom  a  tempe- 
rature adapted  to  the  life  of  fishes  during  the  hardest 
winters. 

Some  metallic  substances,  particularly  cast  iron, 
are  observed  to  enlarge  in  bulk,  when  they  pass  from 
the  fluid  to  the  solid  state,  in  the  same  way  as  water. 
To  this  increase  of  bulk  in  cast  iron  when  it  cools,  are 
owing  the  sharpness  and  distinctnass  of  the  lines  in  the 
ornamental  figures  on  grates  and  furnaces  which  are 
In  cast  niade  of  this  metal.  The  metal  is  introduced  into  the 
iroB.  mould  while  in  a  state  of  fusion,  and  increasing  in  bulk 

as  it  cools,  the  minute  cavities  of  the  mould  are  more 
accurately  filled.  This  increase  of  bulkj  as  in  the  case 
of  water  when  it  becomes  solid,  is  also  ascribed  to  a 
determinate  arrangement  of  the  parts  of  the  metal,  or 
to  crystallization. 

II.  On  the  expansive  property  of  bodies  depends  the 
construction  of  the  thermometer,  which  is  employed  for 
the  measurement  of  the  relative  temperatures  of  bodies. 
The  ther-    '^^^^  invention  of  this  instrument  is  generally  ascribed 
monieter     to  Santorio,  an  Italian  physician,  who  lived  about  the 
inrented.    beginning  of  the  17th  centary,  although  it  is  said  by 
some,  that  thermometers  were  made  by  Drebel,  a  Dutcli 
physician,  and  that  they  were  common  in  Holland,  and 
even  in  England,  before  Santorio  was  known  in  these 
igc       countries. 
Fint  con-        In   the   thermometer    of  Santorio,    the    expansive 
struciion.    power  of  air  was  employed,  to   measure   the  tempe- 
rature.    His  thermometer  1%  constructed  in  the  fol- 
lowing manner.     A  tube  of  glass  of  18  inches  or  two 
feet  in  length,  open  at  one  end,  is  blown  into  a  ball  at 
the  other.     When  the  ball  is  heated,  the  air  within  is 
expanded,  and  if  the  open  end  of  the  tube  be  now  tm* 
mersed  in  a  vessel  filled  with  any  coloured  fluid  ^  as 
the  internal  air  cools,  and  is  diminished  in  bulk,  the 
liquid  will  rise  in  the  tube  by  the  pressure  of  the  extern 
nal  air  on  the  surface  of  the  liquid  in  the  vetseL     A 
8ca),e  of  equal  degrees  was  then  applied  to  the  whole 
length  of  the  tube,  and  the  thermometer  was  construct- 
ed.    To  ascertain  the  heat  of  any  body,  as  for  instance 
tbe  hand,  it  was  applied  to  the  ball,  and  if  this  tempe- 
rature was  greater  than  the  medium  in  which  the  ap- 
paratus was  placed,  the  internal  air  was  rarefied,  and 
consequently  depressed  the  surface  of  the  coloured  \i* 
quid  in  the  tube.     The  number  of  degrees  of  this  de- 
pression was  observed  and  compared  in  different  ex- 
loiperfeet   periments.     As,  for  instance,  the  difference  of  tempe- 
rature of  the  human  body  at  different  periods,  to  ascer- 
tain which,  it  is  said,  it  was  employed  by  the  inventor* 
But  the  inaccuracy  of  this  instrument  will  be  obvious, 
when  we  consider  that  it  depended,  not  only  on  the 
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temperature,  hot  also  on  tbe  pressure  of  tbe  atmo-    Gakria 
sphere.  <       v      ^ 

This  defect  in  tbe  air  thermometer  was  avoided  to  '97 
the  one  invented  by  Mr  Boyle,  and  by  the  Florentine '"^'^''^ 
academicians,  nearly  at  the  same  time.  The  first 
fluid  that  was  used  was  spirit  of  wine,  which  contract- 
ing and  expanding  more  than  water  at  the  same  tem- 
perature, and  not  being  liable  to  be  frozen  by  cold,  was 
found  to  be  much  more  convenient.  Quicksilver  was 
some  time  afterwards  employed  in  the  same  way. 
The  ball  of  the  glass,  and  part  of  the  tube,  was  filled 
with  the  fluid,  when  the  open  "extremity  of  the  tube 
was  closed.  When  heat  was  applied  to  the  ball,  tbe 
fluid  within  expanded,  and  contracted  by  cold,  without 
being  influenced  by  the  pressure  of  tbe  atmosphere,  as 
in  Santorio^s  thermometer.  But  still  this  thermometer 
was  very  imperfect,  for  want  of  determinate  points  10 
the  scale,  by  which  different  instruments  might  be  com- 
pared together.  This  desideratum  was  first  supplied 
by  Sir  Isaac  Newton,  and  after  various  improvementS| 
it  was  brought  to  its  present  state  of  perfection.  j^g 

The  method  of  constructing  Fahrenheit's  thermome- FahRn- 
ter,  which  is  now  in  general  use  in  this  country^  is  thel*^^*'^^* 
following  :  A  small  ball  is  blown  on  tbe  end  of  a  glass'  '*" 
tube,  of  uniform  width  throughout.  The  ball  and  pari 
of  the  tube  are  then  to  be  filled  with  quicksilver,  wfaicb 
has  been  previously  boiled  to  expel  the  air.  The  open 
end  of  the  tube  is  then  to  be  hermetically  sealed  (m). 
The  next  object  is  to  construct  the  scale.  It  is  found 
by  experiment,  that  melting  snow  or  freezing  water  is 
always  at  the  same  temperature.  If,  therefore,  a  tber« 
mometer  be  immersed  in  the  one  or  tbe  other,  the  quick- 
silver will  always  stand  at  the  same  poinL  It  has  been 
observed,  too,  that  water,  while  under  tbe  same  pres- 
sure of  the  atmosphere,  boils  at  the  same  temperature. 
A  thermometer,  therefore,  immersed  in  boiling  water, 
will  uniformly  stand  at  the  same  point.  Here  then  are 
two  fixed  points  from  which  a  scale  may  be  constructed, 
by  dividing  tbe  intermediate  space  into  equal  parts,  and 
carrying  the  same  divisions  as  far  above  and  below  the 
two  fixed  points  as  may  be  wanted.  Thus,  thermome- 
ters constructed  in  this  way  may  be  compared  }  for  if 
they  are  accurately  made,  and  placed  in  tbe  same  ten^ 
perature,  they  will  always  point  to  the  same  degree  on 
the  scale. 

The  fluid  that  is  now  generally  employed  is  quick- 
silver 'j  and  it  is  found  to  answer  best,  because  its  ex* 
pansions  are  most  equable^  Tlie  freezing  point  of 
Fahrenheit's  thermometer,  is  marked  32^,  as  this  ar- 
tist thought  tbst  he  had  produced  the  greatest  degree 
of  cold  by  a  mixture  of  snow  and  salt }  and  tbe  point  at 
which  the  thermometer  then  stood  in  this  temperature^ 
was  marked  zero.  The  intermediate  space  between  the 
boiling  and  freezing  points  being  divided  into  180% 
the  boiling  point  in  this  thermometer  is  212^.  This  is 
the  thermometer  that  is  commonly  used  in  Britain. 

There  are  three  other  thermo metrical  scales  employ- 
ed in  different  countries  of  Europe,  which  differ  from 
each  other  in  the  number  of  degrees  between  the  freez.- 
ing  and  boiling  points. 

Beaumur's 


(m)  This  is  done  by  heating  the  end  of  the  tube  with  the  flame  of  a  lamp,  and  by  closing  it  while  the  glass  ia 
softened.  2 


Cfekrio. 


199 
BcAvnoff*!. 


too 
Cdiiat. 


toi 


C  H  E  M  I 

Reaamur's  thermometer  was  frenerally  used  10  France 
before  the  revolution,  and  is  still  employed  in  different 
countries  on  the  continent.  The  freezing  point  in  this 
thermometer  is  marked  zero,  and  the  boiling  point  8o^. 
To  convert  the  degrees  of  Reaumur's  thermometer  to 
those  of  Fahrenheit,   the   following  is  the   formula. 

Beaom.  •^-f'S^^^^^''*  ^^^^  ^^  multiply  the  degrees  of 

4  ,  . 

Reaumur  by  9,  divide  by  4,  and  add  3  2.     This  gives 

the  corresponding  degrees  on  Fahrenheit's  scale. 

The  thermometer  of  Celsius  has  the  spaoe  between 
the  freezing  and  boiling  points  divided  4nto  100^.  The 
boiling  point  is  lOO^,  and  the  freezing  point  zero.  This 
thermometer  is  used  in  Sweden,  and  in  France,  where 
it  is  distinguished  by  the  term  centigrade.  To  convert 
the  degrees  of  this  thermometer  into  those  of  Fahren- 
heit} Cel.  ^+32=Fahr. 

In  Delisle's  thermometer,  which  is  used  in  Russia, 
the  space  between  the  boiling  and  freezing  points  is  di- 
vided into  150^5  but  the  degrees  are  reckoned  down- 
wards*    The  boiling  point  is  marked  zero,  and  the 
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freezing  point  150^*     To  reduce  the  degrees  of  this    Calorie, 
thermometer  under  the  boiling  point  to  those  of  Fahren* ^'      »       ' 

heit,  Del.  —  -— 21 2=Fahr.  and  above  the  boiling  point,    ^ 

Del. — -|-2i2=Fahr« 
5 

Such  are  the  principles  and  mode  of  construction  of 
the  thermometer  \  an  instrument  which  has  been  of  the 
utmost  importance  in  enabling  us  to  discover  many 
of  the  properties  and  effects  of  caloric,  as  by  it  only 
we  can:  ascertain  with  accuracy  the  relative  tempera- 
tures (n).  .  ,0, 

X2«  It  has  been  an  object  of  considerable  interest  and  Qvantity  ef 
importance  to  ascertain  the  quantity  and  rate  of  expan-<'P*A<^<'D' 
sion  in  bodies.  Among  solid  bodies  the  quantity  of  ex* 
pansion  is  very  small,  so  that  a  nice  apparatus  is  ne- 
cessary to  ascertain  it.  But  it  appears  that  the  ratio 
of  this  expansion  is  equable,  or  nearly  so.  The  results 
of  experiments  made  by  Mr  Smeaton  and  some  other 
philosophers  upon  this  subject,  are  exhibited  in  the  fol- 
lowing table. 


t03 
OfdiffDfcnt 
Metals. 


Temperatore. 

PUUna. 

Antimoaj. 

Steel 

It  OIL. 

Cast  Iron. 

Bifmnth 

Copper. 

C«»t  Bran. 

Bnus  Wire. 

32» 

212 

White  heat. 

120,000 
120,104 

120,000 
120,130 

1 20,000 
120,147 
123,428 

I  20,000 
120,151 
121,500 

120,000 

* 

122,571 

120,000  120,000 
120,167  120,204 

1 20,000 
I20,0b0 

1 20,000 

X  20,232 

Temperatore. 

Tin. 

LeacL 

Ktae. 

Hamnicr. 
«d  Zioo. 

ZiacS. 
Tia  I. 

Tin  I. 

Bran  a. 

Zinc  I. 

Pewter. 

Copper  3. 

TlQI. 

32' 
2X2 

X  20,000 

120,298 

I2C,000 
120,344 

120,000 

1 20,000 
120,373 

120,000 
120,123 

120,000 
120,301 

120,000 
120,247 

120,000 

X  20,274 

1 20,000 
X20,2X8 

S04 

OfglaiS. 


The  rate  of  the.  expansion  of  glass,  which  is  a  mat- 
ter of  considerable  irepor|aifce,  has  been  ascertained  by 
M.  de  Lnc,  and  is  exhibited  in  the  following  table  : 


soc 
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Temperature. 

50 
70 

XOO 

120 

xjo- 

167 

190 

212 


100,000 

X  00,006 
100,0x4 
100,023 

100,033 

X  00,044 
100,056 
100,069 
X  00,083 

13.  The  expansion  of  liquid  bodies  is  greater  than 
that  of  solids,  but  it  is  not  equable  with  equal  additions 
of  temperature.  It  has  been  observed,  that  those  li- 
quids which  are  most  readily  brought  to  the  state  of 


vapour,  or  whose  boiling  point  is  lowest,  expand  mbst. 
With  the  same  given  temperatore,  the  expansion  of 
water  is  greater  than  that  of  mercury,  and  the  expan- 
sion of  alcohol  is  greater  than  that  of  water.  The  boil- 
ing point  of  water  is  lower  than  that  of  mercury,  and 
the  boiling  point  of  alcohol  is  lower  than  that  of  watery 
from  which  it  would  appear,  that  the  expansion  of  li- 
quids is  nearly  in  the  inverse  ratio  of  their  boiling  tem- 
peratures, and  this  expansion  seems  to  increase  with  the 
temperature  ^  that  is,  the  nearer  a  liquid  is  to  that  point 
of  temperature  at  which  it  boils,  the  greater  is  the  de- 
gree of  expansion  by  the  addition  of  caloric  ^  and  the 
farther  it  is  from  the  boiling  temperature,  the  smaller 
is  the  increase  of  bulk  by  the  addition  of  caloric.  Th« 
following  table  exhibits  the  ratio  of  expansion  of  seve- 
ral liquids,  as  they  have  been  ascertained  by  different 
philosophers. 

Taha 


(n)  For  measaring  high  degrees  of  tempeiatore,  tbe  pyxometer  of  Wedgi^ood  is  cmplpyed,  which  will  be  de^ 
•cribed  nnder  tho  earth  aktmina. . 
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,  Table  ofthi 

?  Rate  ofEKpatuion  oj different  Liqmdijrmn  32®  io  ax2^ 

Tempb 

Mercury. 

1 

LiBiMd 

Oil. 

Solphorio 
Aca 

Khffio  ' 
AcicU 

Wfttcr. 

Oil  of 

ToipenL 

AlooboL 

32^ 

I 00000 

xooooo 

•. 

^ 

XOOOOO 

40 

iooo8x 

— 

99752 

99Si^ 

— 

* 

X00539 

P 

100183 

— 

XOOOOO 

xooooo 

X00023 

XOOOOO 

xoxxoc 

10^688 

60 

100304 

— 

X00279 

X 00486 

X0009I 

Z00460 

2*" 

100406 

— 

XOOC58 

X00806 

X 00990 

XOOX97 

100993 

X0228X 

1 

80 

X00508 

•^ 

XOI530 

X00332 

XOI47X 

X02890 

90 

X00610 

— 

XOX054 

X02088 

X 00694 

X0193X 

«035>7 

% 

TOO 

100712 

X02760 

XOX3I7 

X02620 

100908 

X02446 

X04X62 

1 10 

1008x3 

— 

10x540 
10 1 834 

103196 

— 

102943 

— 

120 

X00915 

— 

X03776 

10x404 

X0342I 

•— 

X30 

101017 

^• 

102097 

X04352 

— 

103954 

— 

140 

10x119 

— 

X02320 

X05I32 

— 

X04573 

— 

X50 

101220 

^ 

X020I4 

— 

X020I7 

— 

— 

x6o 

X01322 

— 

X02893 

_ 

— 

— 

170 
180 

XOX42A 
XOX526 

— 

X03XIO 

— 

— 

— 

— 

103339 

.— 

^^^^ 

— 

— 

190 

10 I 628 

— 

X03587 

— 

X036X7 

^ 

— 

200 

10x730 

— 

X039XX 

-^ 

— 

— 

— 

212     10x835 

107250 

""" 

««. 

104577 

"~ 
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All  gMcs        y^.  It  liRS  been  proved  by  experiment  tbat  all  gase- 

^"V^^  ^"  ons  bodies  nudergo  the  smoie  expansion,  with  the  same 

^"^  ^*       addition  of  heat.    This  has  been  ascertained  by  tbe  in- 

genioos  experiments  of  Mr  Dahon  and  M.  Gay  Lnssac 

The  increase  of  bnlk  of  some  elastic  fluids  from  32^  to 

2X2^y  as  determined  by  the  latter,  will  be  seen  in  tb^ 

following  table : 

AtmoBpberic  air  100 1  ^«  .^  ^ 

parts,  increased     ^^t  ^ 
Hydrogen  gas        -      37-52  difference -f  0.2 
Oxysen  gas         -        37«40  ■■  ^-0^2 

•  Am.  4e       Miotic  gas  -  3749  —  — o.ox* 

S^Lp7itf7.  ^  ^^^  experiments  be  foand,  tbat  tbe  expansion 
of  tbe  vapour  of  water  and  of  ether  corresponded  with 
the  expansion  of  other  gases  \  and  be  remarks,  that 
this  property  of  the  equable  dilatation  of  the  vapour  of 
ether  and  water,  and  the  gases,  with  the  same  degrees 
of  temperature,  depends  not  on  the  peculiar  nature 
of  the  vapour  and  gases,  but  solely  on  their  elastic 
$tate. 

Mr  Dalton^s  experiments  shew  tbat  the  expansion  of 
air  is  very  nearly  equable.  It  appears,  however,  that 
the  rate  of  expansion  diminished  as  the  temperature 
increased.  The  expansion  from  55°  to  132^-^,  which 
includes  77-v^,  was  167  parts  \  but  the  expansipn  from 
1327*  to  212^,  the  next  77^®,  was  only.  158  parts, 
which  was  nine  parts  less  than  the  first.  The  same 
philosopher  observes,  tbat  the  results  of  several  experi* 
ments  which  he  made  upon  hydrogen  gas,  oxygen  gas, 
carbonic  acid  gas,  and  nitrous  gas,  correspond  with 
those  on  atmospherical  air,  not  only  in  the  total  ex- 
pansion, but  in  the  gradual  diminotron  of  it  in  ascend- 
ing. Small  differences  were  observed,  but  they  never 
exceeded  six  or  eight  parts  in  tbe  whole  amount 
325  J  and  differences  to  this  amount,  he  adds,  will 
take  place  in  common  airi  when  not  freed  from  aqne« 

3 


ous  vapour,  which,  he  says,  was  the  aitoation  of  bit 
fiictitioos  gases. 

2.  Of  Fluxditt. 

X.  When  still  mater  addittoni  are  made  to  noet^n^MoT 
bodies,  they  are  followed  not  menely  by  a  change  ofttaish 
bnlk,  but  by  a  total  change  of  their  state  and  properties. 

All  matter  exists,  either  in  the  state  of  solid,  of  li- 
quid, or  of  vapoor.  Most  bodies,  by  the  addition  or 
the  abstraction  of  caloric,  are  convertible  from  one  of 
these  states  into  another.  loe  is  water  in  tbe  solid 
state.  When  a  mass  of  ice  has  received  a  oeiiun 
quantity  of  caloric,  it  assmnes  the  liquid  state  \  and, 
when  this  liquid  has  received  another  poHioo  of  cahwic, 
it  is  changed  into  tbe  state  of  vapour.  On  the  other 
hand,  if  tbe  vapour  is  deprived  of  a  certain  porticAi  of 
caloric,  it  retnms  to  tbe  state  of  liquid  or  that  of  wa» 
ter  \  and  when  this  water  is  deprived  of  another  por- 
tion of  caloric,  it  becomes  solid,  or  is  converted  into 
ice. 

This  seems  to  be  a  general  law  of  bodies,  to  which 
there  are  but  few  exceptions.  Some  nay  be  converted 
into  all  tbe  three  states,  as  water  \  others,  as  spirit  of 
wine,  are  known  only  in  the  fluid  or  the  gasebus  state, 
and  there  are  some  solid  bodies  which  are  not  con- 
vertible into  the  state  of  liquid }  hot  these  exceptions 
are  so  few,  that  it  has  been  supposed  the  same  eflfeet 
would  follow,  were  these  bodies  exposed  to  the  reqni- 
eite  degree  of  temperature.  ^^g 

2.  The  temperatures  at  which  these  changes  are  ef-  Bsdiu  be* 
fected  are  invariably  tbe  same  in  the  same  body.  Thus,  come  taid 
a  mass  of  ice  is  converted  into  the  state  of  liquid  or  of f^^^Jl*  ^ 
water,  when  it  is  exposed  to  a  tefwatuw  above  3^^  Ittmmm- 
and  water,  when  it  is  raised  to  tbe  tenyrstete  ^twe. 
2x2°  under  the  usual  pressure  of  tbe  atmosphere, 
assumes  the  state  of  vapour  or  of  steam.  But  al- 
though this  temperature  is  constant  in  the  same  bo- 
dies, 
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Ikloffie.    &St  *t  vnvitB  gvettly  m  Xfereot  bodies,    Thns,  tpi* 

*      ¥    *■*  tk  of  wine  and  ether  aie  converted  into  vapour  at  a 

▼erj  low  temperatoroy  while  mercury  and  the  fixed 

«l8|  to  undergo  this  change,  require  a  temperature  far 

top      above  that  which  is  neoesftary  for  water. 

Intome  in-     ^^  Some  bodies  are  instantaneously  converted  from 

ouVrT"^    the  solid  to  the  liquid  state.     Thus  ice,  when  the  tem- 

,*io      peratttre  is  raised^  passes  immediately  from  the  solid  to 

In  othera     tile  flsid  state.   Oilier  bodies  ondergo  a  gradual  change. 

graduallj.   Tlwy  first  hecome  soft,  as  in  the  instance  of  melting 

wmx»  and  pass  through  difierent  degrees  of  softness, 

iiW  at  last  they  hecome  perfectly  fluid. 

4.  It  may  perhaps  now  seem  surprising,  that  these 
phenomena  sboold  have  so  long  been  familiarly  known, 
while  no  conception  was  entertained  of  the  true  expla- 
nation. The  want  of  instruments  to  measure  accurate- 
ly  the  relative  degrees  of  temperature  at  which  these 
changes  took  place,  might  be  one  cause  of  the  unsuc- 
^^essfnl  investigations  of  philosophers  on  this  subject. 
But  even  after  the  invention  and  improvement  of  the 
theroionicter,  it  was  long  before  the  simple  cause  of 
these  wonderful  effects  was  fully  ascertained.  The 
discovery  of  this  law,  of  such  universal  application  to 
the  phenomena  of  nature,  was  reserved  for  the  sagacity 
of  Dr  Black ;  and  the  era  may  be  regarded  as  one  of 

t4i      the  most  important  in  the  hietory  of  chemical  science. 

^^*^  ^  ^  filack  waa  disttngnislied  for  caution  and  precision 

rTrhik    ^  ^^  ^*  ▼lews  ^  and  the  progressive  steps  by  which 

this  celebrated  pbiiooopber  was  led  to  ascertain  the 

4r«e  cause  of  fluidity,  afford  us  a  fine  example  cf  sim- 

^e  aud  elegant  investigation. 

5.  After  stating  that  the  cause  of  fluidity  which  had 
hetn  formerly  given  was  unsatisfactory,  and  inconsist- 
ent witb  the  phenomena,  he  observes  that  **  these  phe- 
nomena, when  attentively  considered,  shew  that  fluidity 
is  produced  by  heat,  in  a  very  difierent  manner  from 
that  which  was  commonly  imagined  $  a  manner,  how- 
ever, which,  when  understood,  enables  us  to  explain 
WMUiy  particulars  relating  to  heat  or  cold,  which  ap- 
)MBred,  in  the  former  view  of  the  subject,  quite  per- 
plexing and  unaccountable. 

'**  Fluidity  bad  been  universally  considered  as  pro- 
duced by  a  small  addition  to  the  quantity  of  heat  which 
a  body  contains,  when  it  is  once  heated  up  to  its  melt- 
unaliaddi-'ing  point;  and  the  returning  of  such  body  to  a  solid 
sioa  of  ca-  atate,  as  depending  on  a  very  small  diminution  of  the 
1^^  quantity  of  its  heat,  ader  it  is  cooled  to  the  same  de- 

gree )  that  a  solid  body,  when  it  is  changed  to  a  fluid, 
leoeives  no  greater  addition  to  the  heat  within  it  than 
what  is  oieasured  by  the  elevation  of  tempf-ratore  indi- 
cated after  fusion  by  the  thermometer  ^  and  that,  when 
the  melted  body  is  again  made  to  congeal,  by  a  dimi- 
nution of  its  heat,  it  suffers  no  greater  loss  of  beat  than 
what  is  indicated  also  by  the  simple  application  to  it  of 
the  same  instrument. 

*^  This,**  says  the  author,  ^  was  tbe  universal  opi- 
nion on  this  subject,  so  far  as,  I  know,  when  I  began  to 
read  my  lectures  in  tbe  university  of  Glasgow,  in  the 
year  1757*  But  I  soon  found  reason  to  object  to  it, 
as  inconsistent  with  many  remarkable  facts,  when  at^ 
tentively  considered  $  and  I  endeavoured  to  shew,  that 
tliese  facts  are  eonvinaing  proofs  that  fluidity  is  pro- 
4aoed  by  beat  in  a  very  different  manner. 

**  I  shall  now  describe  the  manner  in  which  fluidity 
appeared  to  me  le  be  ptudooed  by  heat,  and  we  shall 
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then  compare  the  former  and  my  view  of  tbe  subject   Ce3orie. 
with  the  phenomena.  '       ^,    ■-» 

*^  The  opinion  I  formed  from  attentive  observation       V^. 
of  the  facts  and  phenomena,  is  as  follows:  When  ice,^^^^^ 
for  example,  or  any  other  solid  substance,  is  cliangingby  solidi 
into  a  fluid  by  heat,  I  am  of  opinion  that  it  receives  a  bcconiing 
much  greater  quantity  of  heat  than  what  is  perceptible  ^*^*^* 
in  it  immediately  after  by  the  thei^mometer.     A  great 
quantity  of  heat  enters  into  it,  on  this  occasion,  without 
making  it  apparently  warmer,  when  tried  by  that  in* 
strument.     This  heat,  however,  must  be  thrown  into  it, 
in  order  to  give  it  the  form  of  a  fluid  \  and  I  affirm, 
that  this  great  addition  of  heat  is  the  principal  and  most 
immediate  cause  of  the  fluidity  induced.  •  ^1$ 

**  And,  on  the  other  hand,  when  we  deprive  such  a  Flaidf  be- 
body  of  iU  fluidity  again,  by  a  diminution  of  iU  heat,  ^>°^.<^S  ><>- 
a  very  great  quantity  of  heat  cbmes  out  of  it,  wbile  it^^j^^  '"^ 
is  assuming  a  solid  form,  the  loss  of  which  heat  is  not 
to  be  perceived  by  the  common  manner  of  using  the 
thermometer.    The  apparent  heat  of  the  body,  as  mea^ 
sured  by  that  instrument,  is  not  diminished,  or  not  in 
proportion  to  the  loss  of  heat  which  the  body  actually 
gives  out  on  this  occasion ;  and  it  appears  from  a  num- 
ber of  facts,  that  the  state  of  solidity  cannot  be  induced 
without  the  abstraction  of  this  great  quantity  of  lieat. 
And  this  confirms  the  opinion,  that  this  quantity  of 
heat,  absorbed,  and  as  it  were,  concealed  in  the  compo- 
sition of  fluids,  is  the  necessary  aud  immediate  cause 
of  their  fluidity. 

*'  To  perceive  the  foundation  of  this  opinion,  and 
the  inconsistency  of  the  former  with  many  obvious  facts, 
we  must  consider,  in  the  first  place,  the  appearances 
observable  in  tbe  melting  of  ice,  and  the  free  ling  of 
water.  tt6 

**  If  we  attend  to  the  manner  in  which  ice  and  snow  Proved  by 
melt,  when  exposed  to  the  air  of  a  warm  room,  or^^'^^S 
when  a  thaw  succeeds  to  frost,  we  can  easily  perceive,  ^^A 
that  however  cold  they  might  be  at  tbe  first,  they  are  ^  water, 
soon  heated  op  to  their  melting  point,  or  begin  soon 
at  their  surface  to  be  changed  into  water.     And  if 
tbe  common  opinion  had  been  well  founded,  if  the 
complete  change  of  them  into  water  required  only  the 
further  addition  of  a  very  small  quantity  of  heat,  the 
mass,  though  of  a  Considerable  size,  ought  all  to  be 
melted  in  a  very  few  minutes  or  seconds  more,   the 
beat  continuing  incessantly  to  be  communicated  from 
tbe  air  around.    Were  this  really  the  case,  the  con* 
quences  of  it  would  be  dreadful  in  many  cases ;  for, 
even  as  things  are  at  present,  the  melting  of  great 
quantities  of  snow  and  ice  occasions  violent  torrents, 
and  great  inundations  in  the  cold  countries,  or  in  the 
rivers  that  come  from  them.     But,  were  tbe  ice  and 
snow  to  melt  as  suddenly  as  tbey  must  necessarily  do, 
were  the  former  opinion  of  the  action  of  heat  in  melt* 
ing  them  well  founded,   tbe  torrents  and  inundations 
would  be  incomparably  more  irresistible  and  dreadful. 
They  would  tear  away  and  sweep  up  every  thing,  and    > 
that  so  suddenly,  that  mankind  should  have  great  dif-       aiy 
ficulty  to  eseape  from  their  ravages.     This  sodden  li-  MelUnj;  of 
quefaotion  does  not  actually  happen ;  the  masses  of  ice'?^  *  ^^"^ 
or  snow  melt  with  a  very  slow  progress,  and  require  a  ^^^  "^ 
long  time,  especially  if  they  be- of  a  large  size,  such 
as  are  the  collections  of  ice,   and  wreaths  of  snow, 
formed  in  some  places  during  the  winter.  These,  after 
they  begin  to  melt,  o(Wn  re^nire  nnuiy  weeks  of  warm 
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weather,  before  they  are'  totalljr  dissolved  into  water. 
This  remarkable  slowness  with  which  ice  is  melted,  en- 
ables us  to  preserve  it  easily  during  the  summer,  in  the 
structures  called  ice-houses.  It  begins  to  melt  in  these, 
as  soon  as  it  is  put  into  them :  but,  as  the  building  ex- 
poses  only  a  small  surface  to  the  air,  and  has  a  very 
thick  covering  of  thatch,  and  the  access  of  the  exter- 
nal air  to  the  inside  of  it  is  prevented  as  much  as  pos- 
sible, the  heat  penetrates  the  ice-house  with  a  slow 
progress,  and  this,  added  to  the  slowness  with  which 
the  ice  itself  is  disposed  to  melt,  protracts  the  total  li- 
quefaction of  it  So  long,  (hat  some  of  it  remains  to 
the  end  of  summer.  In  the  same  manner  does  snow 
continue  on  many  mountains  during  the  whole  summer, 
in  a  melting  state,  but  melting  so  slowly,  that  the  whole 
of  that  season  is  not  a  sufficient  time  for  its  complete 
liquefaction. 

^'  This  remarkable  slowness  with  which  ice  and  snow 
melt,  struck  me  as  quite  inconsistent  with  the  common 
opinion  of  the  modification  of  heal,  in  the  liquefaction 
of  bodies. 

'*  And  this  very  phenomenon  is  partly  the  foundation 
of  the  opinion  I  have  proposed  ^  for  if  we  examine 
what  happens,  we  may  perceive  that  a  great  quantity 
of  heat  enters  the  melting  ice,  to  form  the  water  into 
which  it  is  changed,  and  that  the  length  of  time 
necessary  for  the  collection  of  so  much  heat  from  the 
surrounding  bodies,  is  the  reason  of  the  slowness  with 
which  the  ice  is  liquefied.  If  any  person  entertain 
doubts  of  the  entrance  and  absorption  of  heat  in  the 
melting  ice,  he  needs  only  to  touch  it  ^  he  will  instant* 
ly  feel  that  it  rapidly  draws  heat  from  his  warm  hand. 
He  may  also  examine  the  bodies  that  surround  it,  or 
are  in  contact  with  it,  all  of  which  he  will  find  de- 
prived by  it  of  a  great  part  of  their  heat}  or  if  he 
suspend  it  by  a  thread,  in  the  air  of  a  .warm  room,  he 
may  perceive  with  his  hand,  or  by  a  thermometer,  a 
stream  of  cold  air  descending  constantly  from  the  ice  ) 
for  the  air  in  contact  is  deprived  of  a  part  of  its  heat, 
and  thereby  condensed  and  nntde  heavier  than  the 
warmer  air  of  the  rest  of  the  room  ^  it  therefore  falls 
downwards,  and  its  place  round  the  ice  is  immediately 
supplied  by  some  of  the  warmer  air  j  but  this,  in  its 
turn,  is  soon  deprived  of  some  heat,  and  prepared 'to 
descend  in  like  manner  j  and  thus  there  is  a  constant 
flow  of  warm  air  from  around,  to  the  sides  of  the  ice, 
and  a  descent  of  the  same  in  a  cold  state,  from  the 
lower  part  of  the  mass,  during  which  operation  the 
ice  must  necessarily  receive  a  great  quantity  of  heat. 

''  It  is,  therefore,  evident,  that  the  melting  ice  re- 
ceives heat  very  fast,  but  the  only  effect  of  this  heat 
is  to  change  it  into  water,  which  is  not  in  the  least 
sensibly  warmer  than  the  ice  was  before.  A  thermo- 
meter, applied  to  drops  or  f  mall  streams  of  water,  im- 
mediately as  it  comes  from  the  melting  ice,  will  point 
to  the  same  degree  as  when  it  is  applied  to  the  ice  it- 
self, or,  if  there  is  any  difference,  it  is  too  small  to 
deserve  notice.  A  great  quantity,  therefore,  of  the 
heat,  or  of  the  matter  of  heat,  which  enters  into  the 
melting  ice,  produces  no  other  effect  but  to  give  it 
fluidity,  without  augmenting  its  sensible  heat  \  it  ap- 
pears to  be  absorbed  and  concealed  within  the  water, 
so  as  not  to  be  discoverable  by  the  application  of  a 
thermometer. 

^*  In  order  to   uuderstand  this  absorption  of  heat 
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into  the  melting  ice,    and  cootiealment  of  it  !a  the    Calorie, 
water,  more  distinctly,  I  made  the  following  experi*  ' 

ments.  « lo 

**  The  plan  of  the  first  was  to   take  a  mass  of  ice.  Proved  by 
and  an  equal  quantity  of  water,  in  separate  vessels,  of**P*^*"* 
the  same  siate  and  shape,  and  as  nearly  as  possible  of  the ''^'^  * 
same  heat,   to  suspend  them   in   the  air   of  a  warm 
room,  and,  by  observing  with  a  thermometer  the  ce- 
lerity with  which  the  water  is  heated,  or  .receives  heat, 
to  learn  the  celerity  with  which  it  enters  the  ice  \  and 
the  time  necessary  for  melting  the  ice  being  also  at- 
tended to,  to  form  an  estimate,  from  these  two  data, 
of  the  quantity  of  heat  which  enters  the  ice  during  its 
liquefaction.  ^^^ 

''  In  order  to  prepare  for  this  experiment,  I  chose  Fint  eipc« 
two  thin  globular  glasses,  four  inches  diameter,  andiimeat. 
very  nearly  of  the  same  weight :  I  ponred  into  one  of 
them  five  ounces  of  pure  water,  and  then  set  it  in  a 
mixture  of  snow  and  salt,  that  the  water  might  be 
frozen  into  a  small  mass  of  ice.  As  soon  as  frozen,  it 
was  carried  into  a  large  empt}^hall,  in  which  the  air 
was  not  disturbed  or  varied  in  its  temperature  during 
the  progress  of  the  experiment  ^  and  in  this  room  the 
glass  was  supported,  as  it  were,  in  mid  air,  by  being 
set  on  a  ring  of  strong  wire,  which  had  a  tail  issaing 
from  the  side  of  it  five  inches  long,  and  the  end  of 
this  tail  was  fixed  in  the  most  projecting  part  of  a  read- 
ing desk  or  pulpit:  And  in  this  situation  the  glass 
remained  until  the  ice  was  completely  melted. 

*'  When  the  ice  was  thus  placed,  I  set  up  the  other 
globular  glass  precisely  in  the  same  situation,  and  at  the 
distance  of  i8  inches  to  one  side,  and  into  this  pour- 
ed five  ounces  of  water,  previously  cooled/'  as  near  to 
the  coldness  of  melting  ice  as  possible,  viz.  to  33%  and 
suspended  in  it  a  very  delicate  thermometer,  the  bulb 
of  which  being  in  the  centre  of  the  water,  and  the 
tube  being  so  placed,  that,  without  touching  the  ther- 
mometer, I  could  see  the  degree  to  which  it  pointed. 
I  then  began  to  observe  the  ascent  of  this  thermo- 
meter, at  proper  intervals,  in  order  to  learn  with  what 
celerity  the  water  received  heat,  stirring  the  water 
gently  with  the  end  of  a  feather  about  a  minute  before 
each  observation.  The  heat  of  the  air,  examined  at  a 
little  distance  from  the  glasses,  was  47°  of  Fahrenheit's 
acale. 

"  The  thermometer  assumed. the  temperature  of  the 
water  in  less  than  half  a  minute,  after  which,  the  rise 
of  it  was  observed  every  five  or  ten  minutes,  during 
half  an  hour.  At  the  end  of  that  time,  the  water  was 
grown  warmer  than  at  first,  by  7  degrees;  and  the 
temperature  of  it  had  risen  to  the  40th  degree  of  Fah- 
renheit's scale. 

"  The  glass  with  the  ice  was,  when  first  taken  out 
of  the  freezing  mixture,  four  or  five  degrees  colder 
than  melting  snow,  which  I  learned  by  applying  the 
bulb  of  the  thermometer  to  the  bottom  of  it;  bnt 
after  some  minutes,  it  had  gained  from  tlie  air  those 
four  or  five  degrees,  and  was  just  beginning  to  melt, 
which  point  of  time  was  then  noted,  and  the  glass 
left  undisturbed  ten  hours  and  a  half.  At  the  end  of 
this  time,  I  found  ouly  a  very  small  and  «pongy  mass 
of  the  ice  remaining  un melted^  in  the  centre  of  the 
upper  surface  of  the  wuter,  but  this  also  was  totally 
melted  in  a  few  minutes  more  \  and,  introducing  the 
bulb  of  the  thermometer  into  the  water,  near  the  sides 

of 
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.€al«rfe.  of  the  ^hus,  I  found  the -water  there  waa  warmed  to 
*  V  "'  the  40th  degree  of  Fahrenheit.  From  this  it  appears* 
that  when  a  considerable  part  of  the  ice  was  melted, 
and  the  quantity  of  water  around  it  was  increasing, 
the  heat  w^s  not  transmitted  'through  this  water  to 
the  remaining  ice  altogether  so  fast  as  it  was  re- 
€eiyed  by  the  water  j  which  is  easily  understood,  if  we 
consider  that  the  distance  between  the  remaining  ice 
«nd  the  external  surface  of  the  vessel  through  which 
the  heat  entered,  was  gradually  increasing,  and  that 
heat  always  requires  time  to  pass  through  bodies 
or  to  be  ^communicated  from  one  part  of  them  to 
another. 

**  It  appears,  therefore,  from  this  experiment,  that 
4t  was  necessary  that  the  glass  with  the  ice  receive 
-lieat  from  the  air  of  the  room  during  2x  half-hours, 
in  order  to  melt  the  ice  into  water,  and  to  heat  that 
water  to  the  40tk  degree  -of  Fahrenheit.  During  all 
this  tame,  it  was  receiving  the  heat,  or  matter  of  heat, 
with  the  same  celerity  (very  nearly)  with  which  the 
water-glass  received -It  during  the  single  half-hour  in 
'the  first  part  of  the  experiment.  For,  as  the  water  re- 
ceived it  with  a  celerity  which  was  diminishing  gra* 
dually  during  that  half  hour,  in  consequence  of  tha  di- 
minution of  difference  between  its  degrees  of  heat 
and  that  of  air  ^  so  the  glass  with  the  ice  also  received 
heat  with  a  diminishing  celerity,  which  corresponded 
^•exactly  with  that  of  the  water-glass,  only  that  the  pro- 
gression of  this  diminution  was  much  more  slow,  and 
corresponde4  to  the  whole  time  which  the  water  sur- 
rounding the  ice  required  to  become  warmed  to  the 
40th  degree  of  Fahrenheit.  The  whole  quantity  of  heat, 
therefore,  received  by  the  ice-glass  daring  the  21  half- 
hours,  was  21  times  the  quantity  received  by  the  wa- 
ter-glass during  the  single  half-hour.  It  was,  there- 
fore, a  quantity  of  heat,  which,  had  it  been  add- 
ed to  liquid  water,  would  have  made  it  warmer  by 

40— -35x21,  or  7  X  21,  or  14,7  degrees.  No  part  of 
this  heat,  however,  appeared  in  the  ice-water,  except 
8  degrees  ;  the  remaining  139  or  140  degrees  had  been 
absorbed  by  the  melting  ice,  and  were  concealed  in  the 
ivater  into  which  it  was  changed. 

**  The  communication  of  heat  to  the  melting  ice 
was  easily  perceived,  during  the  whole  time  of  its  ex- 
position, by  feeling  the  stream  of  cold  air  which  de- 
scended from  the  glass. 

**  This  experiment  was  au  analysis  of  the  manner  in 
which  ice 4s  melted  by  the  lieat  of  the  air  in  ordinary 
circumstances. 

**  But  another  obvious  method  of  melting  ice  occur- 
red to  me,  in  which  it  would  be  «tin  more  easy  to  per- 
ceive the  absorption  and  concealment  of  heat,  and  this 
tt2       was  the  action  of  warm  water. 
Second  ea-      **  When  hot  and  cold  water  are  mixed   together, 
pedoiMt..  ^e  excess  of  heat  contained  in  the  hot  water  is  equally 
distributed  in  an  instant  through  the  whole  mixture, 
and  raises  the  temperature  of  it  according  to  the  great- 
ness of  the  excess  of  temperature,  and  the  proportion 
wliich  the  bet  water  bore  to  the  cold.     If  the  quanii- 
ties  of  hot  and  cold   water  are  equal,  the  tempera- 
tore  is  the  middle   degree    between   that  of  the  hot 
and  that  of  the  cold.     No  part  of  the  heat  disappears 
on  this  occasion,  so  far  as  we  can  perceive,  but  the  in- 
tetisity  of  it  only  is  diminished,  by  its  being  diffused 
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through  a  larger  quantity  of  matter.     It  was,  there-    Caloric 
fore,  obvious,  that  if  a  quantity  of  heat  is  absorbed, ' 
and  disappears  in  the  melting  of  ice,  this  would  easily 
be  perceived  when  the  ice  is  melted  with  warm  wa- 
ter. 

'*  To  make  this  experiment,  I  first  froze  a  quantity 
of  water  in  the  neck  of  a  broken  retort,  in  order  to  have 
a  mass  of  ice  of  an  oblong  form. 

"  At  the  same  time  1  heated  a  quantity  of  water, 
nearly  equal  in  weight  to  the  ice,  in  a  very  thin  globu- 
lar glass,  the  month  of  which  was  sufficiently  wide  to 
take  in  the  piece  of  ice.  The  water  was  heated  by  a 
small  spirit- of  wine  lamp  applied  to  the  bottom  of  the 
glass  'j  it  was  also  stirred  with  the  end  of  a  feather,  and 
m  thermometer  bung  in  it. 

**  While  the  water  was  heating,  the  mass  of  ice  was 
taken  out  of  the  mould  in  which  it  had  been  formed, 
-and  was  exposed  to  the  air  of  a  temperate  room,  until 
it  was  perceived  to  he  beginning  to  melt  over  the  whole 
of  its  surface. 

**  I  then  put  a  woollen  glove  on  my  led  hand,  and 
taking  hold  of  the  ice,  I  wiped  it  quite  dry  with  a 
linen  towel,  laid  it  in  the  scale  of  a  balance  on  a  piece 
of  flannel,  and  hastily  -counterpoised  it  with  sand  in  the 
opposite  scale,  that  I  might  examine  the  weiglit  of  it 
afterwards  j  and  I  immediately  plunged  it  into  the  hot 
water,  and  extinguished  the  lamp  at  the  same  time. 
The  lamp  being  small,  ^he  heat  of  the  water  had  been 
increasing  very  slowly,  and  had  almost  ceased  to  in- 
crease ;  and  being  examined  immediately  before  I  put 
the  ice  into  it,  the  temperature  was  found  to  be  just 
.190  degrees.  The  ice  was  all  melted  in  a  few  seconds, 
«nd  produced  a  mixture,  the  ten^ratwre  of  which  was 
53  degrees. 

"  The  weight  of  the  ic«,  when  put  into  the  hot  wa- 
ter, was  seven  ounces  three  drams  and  a  half.  The 
weight  of  the  glass,  with  the  whole  mixture  in  it,  was 
16  ounces,  seven  drams,  and  seven  grains.  The  weight 
of  the  glass  alone  was  nearly  one  ounce.  • 

*^  In  considering  this  experiment,  we  may  overlook 
quantities  less  than  half  a  dram,  or  30  grains,  and  reckon 
the  quantities  of  the  different  articles  by  the  number  of 
half-drams  in  each. 

**  Thus  the  weight  of  the  ioe  ^as  1 19  half-drams. 
■  ■■  Hot  water  135 

— — — ^  Mixture  254 

— — ^^—  Glass  alone  x6 

**  The  melting  iff  the  ice  was  affected,  not  only  by 
the  heat  of  the  hot  water,  but  also  by  that  t)f  the 
glass.  And,  by  other  experiments,  I  learned  that  16 
parts  of  hot  glass  have  more  power  in  heating  cold 
bodies,  than  eight  parts  of  equally  hot  water ;  we  may 
therefore  substitute,  in  place  of  the  16  half-drams  of 
warm  glass,  eight  half-drams  of  warm  water,  which, 
added  to  the  above  quantity  of  warm  water,  make  up 
X43  half-drams. 

*'  The  heat  of  this  warm  water  was  1 90  degrees,  that 
is  158  hotter  than  the  ice  ^  and  if  this  heat  bad  abated 
in  the  mixture  only  in  consequenee  of  the  quantity  and 
coldness  of  the  ice,  and  if  nothing  had  happened  when 
the  ice  was  put  in,  but  merely  a  communication  of 
this  heat,  and  an  equal  distribution  of  it  throoffb  the 
mixture,  the  temperature  of  the  mixture  should  have 
been  158^  viz.  the  excess  of  heat  in  the  warm  water, 
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naUipUed  by  143,  tbe  quantity  of  the  warm  matter, 
and  divided  by  262,  the  quantity  of  the  whole,  which 
gives  86. 

**  Tbe  mixture  shoold  have  been  86  degrees  wanner 
than  melting  ice ;  bat  it  was  found  only  ai  degrees 
warmen  Therefore  a  quantity  of  heat  has  disappear- 
ed, which,  if  it  had  remained  in  a  sensible  state,  would 
have  made  the  whole  mixture  and  glass  warmer  by  65 
degrees  than  they  were  actually  found  to  be.  But 
this  quantity  of  heat  would  be  sufficient  for  increasing, 
by  143  degrees,  the  heat  of  a  quantity  of  water,  equal 
in  weight  to  the  ice  alone.  It  was,  however,  absorb* 
ed  by  tbe  ice,  without  in  the  least  increasing  its  sensi- 
ble heat  (o). 

**  Tbe  result  of  this  experiment  coincides  sufficiently 
with  that  of  tbe  former ;  tbe  difference  is  not  greater 
than  what  may  be  expected  in  similar  experiments,  and 
might  arise  from  the  accident  of  tbe  central  parts  of  the 
mass  of  ice  being  colder  than  the  surface,  by  one  or  two 
degrees. 

**  I  have,  in  the  same  manner,  put  a  lump  of  ice  into 
an  equal  quantity  of  water,  heated  to  the  temperature 
X76,  and  the  result  was,  that  the  fluid  was  no  hotter 
than  water  just  ready  to  freeze.  Nay,  if  a  little  sea 
salt  be  added  to  the  water,  and  it  be  heated  only  to 
166  or  170,  we  shall  produce  a  fluid  sensibly  colder 
than  the  ice  was  in  the  beginning,  which  has  appeared 
a  carious  and  puxzling  thing  toihose  uDacqaainted  with 
the  general  {aet. 

*^  It  is,  therefore,  proved  that  the  phenomena  which 
attend  the  melting  of  ice  in  different  circumstances, 
ave  inconsistent  with  the  common  opinion  which  was 
established  opon  this  subject,  and  that  they  support  the 
one  which  I  have  proposed  *.'* 

6.  These  experiments  shew  clearly  and  incontrover- 
tibly,  that  the  conversion  of  ice  into  water  is  owing  to 
tbe  absorption  of  a  certain  portion  of  caloric :  pnd  that 
the  quantity  of  caloric  absorbed  is  equal  to  what  would 
have  given  to  the  temperature  of  a  body  which  remained 
imcbanged,  as,  for  instance  water,  a  rise  of  140  de- 
grees. These  140^,  therefore,  have  disappeared  (for 
no  increase  of  temperatare  is  indicated  by  the  therano- 
meter),  have  been  absorbed  by  the  ice,  and  are  neces- 
sary to  reduce  it  to  the  liquid  state.  This  portion  of 
caloric,  which  had  thus  disappeared,  Dr  Black  called 
latent  heat^  because  in  this  state  of  combination  its  pre- 
sence wa3  not  .indicated*  by  the  thermometer.  By  others 
this  has  been  called  the  caloric  ^fjkndity* 

7.  In  the  progress  of  these  investigations,  experi- 
meats  were  made  on  other  substances,  which  clearly 
shewed  that  their  fluidity  is  owing  to  the  same  cause.. 
These  experiments  were  made  on  wax,  tallow,  spermar 
ceti,  sulphur,  alum,  nitre,  and  some  of  the  metals* 
The  late  ingenious  Dr  Irvine,  the  pupil  of  Dr  Black, 
and  who  materially  assisted  bim  in  many  of  his  experi- 
ments, ascertained  the  quantity  of  caloric  which  was 
necessary  for  the  fluidity  of  tbe  following  substances  \ 
which,  when  compared  with  that  of  ice,  will  shew  that 
the  quantity  of  the  Gal<^ric  of  fluidity  increases  with  tha 
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temperatnre  at  which  the  body  is  eonyerted  loto  the  It*   Calorie, 
quid  state. 


Spermaceti, 
Bees  wax, 
Tin, 


I48* 

500* 


Xcd.  Tol.k 
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8.  Dr  Black  farther  observes  on  the  operatioa  <^^0^|[*J^ 
this  cause,  that  there  is  reason  to  think,  that  not  ^7  {J^y^ 
the  fluidity  of  bodies,  bat  even  the  softness  of  such  as  owiag  ta 
are  rendered  plastic  by  beat,  depends  on  a  qoantity  of  the  nuae 
heat  combined  with  them,  in  the  form  of  latent  heat;eaase. 
and  that  the  malleability  and  ductility  of  metals  depend 
npon  the  same  cause.    For,  while  they  are  extended 
mider  the  hammer,  they  become  warm,  and  in  some 
cases  very  hot  \  at  the  same  time  they  become  i^pd, 
and  are  no  longer  malleable.     They  have  lost  their 
toughness  and  softness.    To  restore  this,  they  most  be 
annealed,  or  made  hot  in  the  fire  and  allowed  to  caoU 
They  thus  recover  their  malleability,  of  which  they 
may  be  again  deprived  by  a  second  hammering.  227 

9*  The  temperature  at  which  solid  bodies  begin  to  beTei 


converted  into  the  liquid  state,  is  consant;  and  till^^^ 
ai :-^j  *-   *L'    A A I *«i-^ which  bo- 


they  are  raised  to  this  temperatare,  no  change  takee^^^ 
place.  Water  in  the  solid  state,  or  ice,  always  remains  ^g^,^  ^^ 
unchanged  till  it  is  placed  in  a  temperature  aboTO  32^.coostaat. 
This  point,  which  is  called  the  mdting  point,  is  ooa- 
atant  in  the  aame  body,  but  is  very  different  in  differ- 
ent bodies.    The  following  table  exhibits  tbe  meltbg 
paiat  of  a  number  of  solid  bodies. 

Lead,  594* 

Bismuth,  576 

Tin,  442 

Sulphur,  212 

Waxj  142 

Spermaceti,  133 

Phosphorus,  100 

Tallow,  5^2 

Oil  of  anise,  50 

Olive  ail,  36 

Ice,  32 

Milk,  3Q 

Vinegar,  28 

Blood,  25 

Oil  of  bergamot^  23 

Wines,  2a 

Oil  of  turpentine,  14                    ^ 

Sulphuric  acid,  36 

Mercaiy,  jo 

Liquid  ammonia,  46 

Ether,  46 

Nitric  acid,  66 

3..  Of  Vapoor. 

I.  If,  after  a  mass  of  ice  is  conTerted  into  water  or      ^^g 
the  liquid  state,  the  application  of  heat  to  that  water  he  Water 
continued,  it  undergoes  other  changes,  and  exhibits  yeijchoaa«d 
diflStrent  phenomena.    If  the  temperature  be  raised  suf-^^  ^*^ 
ficiently  high,  the  water  becomes  agitated  with  an  in-^**^ 

teatina 


(o)  <*  These  two  expeiimenU,  and  the  reasoning  whick  aocompaoies  them,  were  read  by  me  in  tha  PhiloMh 
(Ucal  Clab|  01  Socisty  of  Professor  and  others  in  the  Uniyecsity  of  Glaagow,  in  the  year  X76a»^ 
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iS^Mo.  ie*i!ne  motion,  and  if  it  it  supplied  with  a  sofficient  qoan« 
titjr  of  calorici  the  whole  of  the  water  is  dissipated* 
This  agitation  of  the  water,  it  is  well  known,  is  called^ 
in  common  langoaffe,  boiling. 

%,  Am  solid  bodies  which  are  capable  of  being  con- 
▼erted  into  the  liquid  state  bjr  an  increase  of  caloric^ 
have  a  certain  determinate  temperature,  so  manj  of 
those  bodies  which  are  capable  of  assuming  the  form  of 
an  elastic  fluid  undergo  this  change  only  when  they 
are  raised  to  a  certain  temperature*  Some  liquids,  in- 
deed, assume  the  form  of  vapour  at  all  temperatures, 
^htch  is  the  case  with  water,  with  volatile  oils,  spirits 
of  wine  and  ether.  This  change  is  called  spontaneous 
evaporationf  but  there  are  others  which  remain  un- 
changed till  the  temperature  is  raised  to  that  point  at 
which  thej  boil.  Boiling  is  nothing  else  but  the  rapid 
conversion  of  the  liquid  into  vapour.  The  heat  beiuff 
«3o  applied  to  the  bottom  of  the  vessel  which  contains  tire 
BmHng  liquid,  the  particles  at  the  bottom  first  assume  the  e)as- 
f^^l  ^*^*  tic  form ;  and  as  they  rise  through  the  liquid,  ca^ise  it 
'  to  be  violently  agitatra.  This  boiling  point,  un^er  the 
same  pressure,  is  always  the  same  in  Uie  same  liquid  5 
and  however  strong  the  heat  that  may  be  anplied,  or 
however  long  it  may  be  continued,  the  temperature  of 
the- liquid,  in  open  vessels,  never  rises  aboipe  this  point. 
The  boiling  point  of  water,  for  instance,  is  2x2^,  and 
it  never  becomes  hotter :  the  applicatjon  of  a  higher 
heat  around  it  only  hastens  the  progress  of  evaporation } 
and  if  the  heat  be  continued,  the  whole  is  dissipated, 
and  converted  into  vapour. 
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Table  shewing  the  boiling  points 

Ether, 
Ammonia, 
Alcohol, 
Water, 

Muriate  of  Ume, 
Nitric  acid. 
Phosphorus, 
Oil  of  turpentine. 
Sulphur, 
Sulphuric  acid. 
Linseed  oil. 
Mercury, 


^  several  liquids* 

98* 

J  40 
176 
212 
230 
248 

554 
560 

570 
590 

600 

660 


flars. 


kat  wics       3*  ^"^  ^^^  boiling  point  is  found  to  vary  consldera- 
wlth  pce>-  hly,  and  this  variation  depends  00  the  pressure  on  the 
surface  of  the  liquid.     When  the  pressure  is  diminish- 
ed, liquids  boil  at  a  lower  temperature ;  but  when  this 
pressure  is  increased,  they  require  a  higher  tempera- 
ture to  produce  boiling.    Water  boils  at  a  low  tempe- 
rature on  the  top  of  a  high  mountain,  or  in  the  va- 
cuum of  an  air  pump,  where  the  pressure  is  greatly  di- 
minished \  but  when  it  is  confined  in  close  vssels,  as  in 
Papin^s  digester,  the  temperature  may  be  raised  to  300^ 
or  400^  without  boiling. 
Ijawofla-      4.  l%e  genei^l    law  which  was  discovered  by  Dr 
lent  heal    Black,  of  the  conversion  of  solids  into  liquids,  was  also 
cstcodcd.  applied  by  him  to  account  for  the  change  of  liquids  into 
elastic  fluids.    This  was  proved  by  the  following  ex- 
periments. 

*'  Experiment  i.— -I  procured,  (says  Dr  Black),  some 
cylindrical  tin-plate  vessels,  about  four  or  five  inches 
diameter;  and  flat-bottomed.  Putting  a  small  quantity 
of  water  into  them,  of  the  temperature  50%  I  set  them 
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upon  a  red-hot  kitchen  table,  that  is,  a  cast-iron  plate,    Galoric. 
having  a  furnace  of  burning  fuel  l|elow  it,  taking  care,  '■    ^  ■  '^ 
that  the  fire  should  be  pretty  regular.    After  four  mi- 
nutes, the  water  becan  sensibly  to  boil,  and  in  20  mi- 
nutes more,  it  was  all  boiled  oflu    Thb  experiment  was 
made  4th  October  1762. 

**  Experiment  2.— Two  flat-bottomed  vessels,  like  the 
former,  were  set  on  the  iron  plate,  with  eight  ounces 
of  water  in  each,  of  the  temperature  50^.  They  both  . 
began  to  boil  at  the  end  of  three  minutes  *and  a  half, 
and  in  eighteen  minutes  more,  all  the  water  was  boiled 
off. 

*'  Experiment  3.— -The  same  vessels  were  again  sup- 
plied with  12  ounces  of  water  in  each,  also  of  the  tem- 
perature 50^.  Both  began  to  boil  at  the  end  of  six  mi- 
nutes and  a  quarter,  and  the  water  was  all  boiled  off 
from  the  one  in  28  minutes,  and  from  the  other  in  some- 
thing more  than  29. 

*'  I  reasoned  from  these  experiments  in  the  following 
manner :  The  vessels  in  the  first  experiment  received 
162  degrees  of  heat  in*  four  minutes,  or  407  degrees 
each  minute.  If  we,  therefore,  suppose  that  the  heat 
enters  equally  fast  during  the  whole  ebullition,  we  must 
suppose  that  810  degrees  of  heat  have  been  absorbed 
by  the  water,  and  are  contained  in  its  vapour.  Since 
this  vapour  is  no  hotter  than  boiling  water,  the  heat  is 
contained  in  it  in  a  latent  state,  if  we  consider  it  only 
as  the  cause  of  warmth.  Its  presence  is  sufficiently  in- 
dicated, however,  by  the  vaporous  or  expansive  form 
which  the  water  has  now  acquired. 

*'  In  experiment  second,  the  heat  absorbed,  and  ren^  QoMititr 
dered  latent,  seems  to  be  about  830.  of  calorie 

**  In  the  third  experiment,  the  beat  absorbed  seems  tola  Tspoor. 
be  somewhat  less,  viz.  about  750.  The  time  of  rising 
to  the  boiling  heat,  in  experiment  third,  has  nearly  the 
same  proportion  to  that  in  experiment  first,  that  the 
quantities  of  water  have.  The  deficiency,  therefore, 
in  the  heat  absorbed,  has  been  probably  only  appa- 
rent, and  arising  from  irregularity  in  the  fire.  Upon 
the  whole,  the  conformity  of  their  results  with  my  con- 
jecture was  sufficient  to  confirm  me  in  my  opinion  of 
its  justice.  In  the  course  of  further  expenments  made 
both  by  myself  and  by  some  friends,  and  in  which  the 
utmost  care  was  taken  to  procure  a  perfect  uniformity 
in  the  heat  applied,*'the  absorption  was  found  extreme- 
ly regular,  and  amounted  at  an  average  to  about  810 
degrees. 

^*  There  are  other  cases  where  this  absorption  appears  other 
in  a  much  more  singular  manner.     I  put  into  a  veryprodbof 
strong  phial,   about  as  much  water  as  half  filled  it,  calorie  ab. 
and  1  corked  it  close.     The  phial  was  placed  in  ***o^ 
sand -pot,  which  was  gradually  heated,  until  the  sand     ^^' 
and  phial  were  several  degrees  above  the  common  va- 
porific  pint  of  water.  I  wcs  carious  to  know  what  would 
be  the  effect  of  suddenly  removing  the  pressure  of  the  air, 
which  is  well  known  to  prevent  water  from  boiling.  The 
water  boiled  a  very  short  while,  but  the  ebullition  gradu- 
ally decreased,  till  it  was  almost  insensible.     Here  the 
formation  of  more  vapour  was  opposed  tiy  a  very  strong 
pressure,  proceeding  from  the  quantity  of  vapour  al- 
ready accumulated,  and  confined  in  the  upper  part  of 
the  phial,  and  from  the  increased  elasticity  of  this  va- 
pour, by  the  increase  oCits  heat.     When  matters  were 
in  this  state,  I  drew  out  the  cork.     Now,  according 
to  the  common  opinion  of  the  formation  of  vapour  by 
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heat,  it  was  to  be  expected  tbat  the  whole  of  the  water 
would  suddenly  assume  the  vaporous  form,  because  it 
was  all  heated  above  the  vaporific  point.  But  I  was 
beginning  by  this  time  to  expect  a  diflferent  event,  be- 
cause I  could  not  see  whence  the  beat  was  to  be  sup- 
plied, which  the  water  must  contain  when  in  the  form 
of  vapour.  Accordingly,  it  happened  as  1  expected  ; 
a  portion  only  of  the  water  was  converted  into  vapour, 
which  rushed  out  of  the  phial  with  a  considerable  ex- 
plosion, carrying  along  with  it  some  drops  of  water. 
But,  what  was  most  interesting  to  roe  in  this  experi- 
ment was,  that  the  heat  of  what  remained  was  redn-> 
ced  in  an  instant  to  the  ordinary  boiling  point.  Here, 
therefore,  it  was  evident,  that  all  tbat  excess  of  heat 
which  the  water  had  contained  above  the  boiling  point, 
was  spent  in  converting  only  a  portion  of  it  into  va- 
pour. This  is  plainly  inconsistent  with  the  conjmon 
opinion,  that  nothing  more  is  necessary  for  water^s 
existing  in  a  vaporous  form  under  the  pressure  of  the 
atmosphere,  than  its  being  raised  to  a  certain  tempera- 
ture. The  experiment  makes  it  more  probable,  that 
if  the  influx  of  heat  could  at  that  instant  have  been 
prevented,  it  would  have  remained  in  the  form  of  wa- 
ter, although  raised,  in  a  very  sensible  degree,  above 
the  boiling  temperature. 

*'  1  was  anxious  to  learn  whether  the  beat  which  dis- 
appeared in  this  experiment  was  in  an  accurate  pro- 
portion to  the  quantity  of  vapour  produced,  or  the 
quantity  of  water  that  had  disappeared.  But  the 
drops  of  water  tbat  were  hurried  along  by  the  explosion, 
without  being  converted  into  vapour,  made  it  impos- 
sible for  me  to  ascertain  this  with  any  tolerable  accu- 
racy, although  I  repeated  the  experiment  several  times. 

''  This  experiment  was  afterwards  made  by  my  friend 
Mr  Watt,  in  a  very  satisfactory  manner.  His  studies 
for  the  improvement  of  his  steam-engine,  gave  him  a 
great  interest  in  every  thing  relating  to  the  production 
of  steam.  He  put  three  inches  of  water  into  a  small 
copper  digester,  and,  screwing  on  the  lid,  he  left  the 
safety-valve  open.  He  then  set  it  on  a  clear  fire  of 
coals,  and  after  it  began  to  boil  and  produce  steam,  he 
allowed  it  to  remain  on  the  fire  half  an  hour,  with  the 
valve  open.  Then,  taking  it  off  the  fire,  he  found 
that  an  inch  of  water  had  boiled  away.  In  the  next 
place,  he  restored  thai  inch  of  water,  screwed  on  the 
lid,  and  set  it  on  tlie  fire  ^  and  as  soon  as  it  began  to 
boil,  he  shut  the  safety-valve,  and  allowed  it  to  remain 
on  the  fire  half  an  hour  as  before.  The  temperature 
of  the  whole  was  many  degrees  above  the  boiling 
point.  He  took  it  off  the  fire,  and  set  it  upon  ashes, 
and  epened  the  valve  a  very  small  matter.  The  steam 
rushed  out  with  great  violence,  making  a  shrieking 
noise  for  about  two  minutes.  When  this  had  ceased, 
he  shut  the  valve,  and  allowed  aW  to  cool.  When 
he  opened  it,  he  found  tbat  an  inch  of  water  was  con- 
sumed. 

"  It  is  reasonable  to  conclude  from  this  experiment, 
that  nearly  as  much  heat  was  expended  during  the 
blowing  of  the  steam  pipe,  as  had  been  formerly  ex- 
pending in  boiling  off  the  inch  of  water.  For,  before 
opening  the  valve,  the  temperature  was  many  degrees 
above  the  boiling  point,  and  all  this  disappeared  with 
the  vapour.  The  same  inference  may  be  drawn  from 
the  time  that  the  digester  continued  upoo  the  fire  with 


the  valve  shot,  because  we  may  ceoclnde  tbat  the    Calorie. 
beat  was  entering  nearly  at  the  same  rate  during  the  '       v       ' 
whole  time.     It  is  plain,  however,  that  tbe  experiment 
is  not  of  such  a  kind  as  to  admit  of  nice  calculation  ^ 
bat  it  is  abundantly  sufficient  to  shew  that  a  prodigious 
quantity  of  heat  bad  escaped  along  with  the  particle* 
of  vapour  produced  from  an  inch  of  water.     Tbe  water 
that  remained  could   not   be  hotter  than  tbe  boiling 
point,  nor  could  the  vessel  be  hotter,  otherwise  it  would 
have  heated  the  water,  and  converted  if  into  vapour. 
The  heat,  therefore,  did  not  escape  along  with  tbe  va- 
pour, but  tn  it,  probably  united  to  every  particle,  as 
one  of  the  ingredients  of  its  vaporous  constitution.  And 
as  ice,  united  with  a  certain  quantity  of  heat,  is  water ;  *  Black** 
so  water,  united  with  another  quantity  of  heat,  is  steam  ^^  ^"^  ^ 
or  vapour  *."  ^^ 

The  following  experiment  made  by  the  late  Dr  Ir«  Conftrmcd 
vine  of  Glasgow,  at  the  desire  of  Dr  Black,  and  re-  hy  Dr  Ir- 
corded  by  the  latter,  is  a  still  farther  confirmation  of  ^^''^ 
the  gpeneral  fact,  that  the  conversion  of  liquids  into  elas- 
tic fluids  is  produced  by  their  combining  with  caloric 

**  Five  measures  (each  containing  4lb.  5  oz.  and 
6  dr.  avoirdupois)  of  watery  of  the  temperature  52% 
were  poured  into  a  small  still  in  the  laboratory.  The 
fire  had  been  kindled  about  40  minutes  before,  and  was 
come  to  a  clear  and  uniform  stale.  The  still  was  set 
into  the  furnacey  and,  in  an  hour  and  20  minutes,  the 
first  drop  came  from  the  worm ;  and  in  three  boors 
and  45  minutes  more,  three  measures  of  water  were 
distilled,  and  the  experiment  ended.  The  refrigerm- 
tory  contained  38  measures  of  water,  of  which  the 
temperature,  at  the  beginning  of  the  experiment,  was 
52^.  When  one  measure  had  come  over,  the  water 
in  the  refrigeratory  was  at  76^.  When  two  had  come 
over,  it  was  at  100^ }  and  when  three  had  come  over, 
it  was  at  123°. 

*'  In  this  experiment,  the  beat,  which  emerged  from 
three  measures  of  water,  had  raised  the  temperature  of 
the  water  in  the  refrigeratory  from. 5 2°  to  123®,  or 
71^.  Now  3  is  to  38  as  71  to  8994,  and  the  heal 
would  have  raised  the  three  measures  899^  degrees  ia 
its  temperature,  if  this  had  been  possible  without  con- 
verting it  into  vapour.  The  heat  of  the  vapour  from 
which  this  emerged  was  212^,  or  160^  more  than 
that  of  the  water.  Taking  this  from  899°,  there  re- 
mains 739%  the  heat  contained  in  the  vapour  in  a  latent 
state. 

*^  But  this  must  be  sensibly  lees  than  the  truth.  Dar- 
ing the  experiment,  tbe  vessels  were  very  warm— ^tbe 
head  of  the  still  as  hot  as  boiling  water,  and.  the  refri- 
geratory gradually  rising  from  52^,  which  was  within  a 
degree  or  two  of  the  temperature  of  the  air  of  the  la* 
boratory,  to  X  23^.  A  very  considerable  portion  of  ihm 
latent  heat  of  the  steam  must  have  been  carried  off  by 
the  air  in  contact  with  a  considerable  surfiice,  some  of 
which  was  exceedingly  hot.  A  great  deal  nsust  atsa 
have  been  carried  off  in  the  steam  wfaieh  arose  very 
sensibly  from  tbe  water  in  tbe  refrigeratory,  toward* 
tbe  end  of  the  experiment.  Mr  Irvine  also  observed, 
that,  during  the  distillation,  the  temperature  of  tbe  water 
which  ran  from  the  worm  was  about  x  x^  hotter  than  the 
water  in  the  refrigeratory.  -Tbe  steam,  therefore,  at 
a  medium,  was  not  160^  hotter  than  tbe  water  which 
ran  from  the  worm,  but  125%  its  mean  temperatar* 

being 


CHEMISTRY. 


Cftlofie; 


«37 
Caloric  of 

steam  esti  - 

nuited  by 

Watt 


t3S 
By  LftTot- 

aier. 


Elasticity 

oCallTB- 
poor  tbe 
ft^me  MS 
that  of  wa' 
ter  with 
the  ftame 
increase  of 
tempera- 
lore. 


being  about  87**.  Tliis  consideration  alone  will  make 
the  latent  lieat  of  the  steam  not  less  than  774  degrees, 
trithoQt  any  allowance  for  waste* 

"  Some  comparison  may  also  be  made  between  the 
heat  expended  in  the  production  of  the  stenm,  and 
that  which  emerges  during  its  condensation.  The  time 
which  elapsed  during  the  raising  of  the  temperature  of 
the  five  mc^asuree  of  water  from  52°  to  212°,  that  is 
160®,  was  one  hour  and  20  minutes,  or  80', — and 
225^  elapsed  during  the  boiling  off  of  three  measures. 
Therefore,  since  80  is  to  225  as  160  to  450,  as  much 
heat  was  expended  as  would  have  raised  the  live  mea- 
sures 450^  in  temperature*  This  would  have  raised 
tlircc  measures  750°  above  the  boiling  heat  already 
produced.  This  gives  750  for  the  latent  beat  of  the 
steam,  besides  what  was  unavoidably  lost  by  communi- 
cation to  the  ambient  air,  and  what  was  expended  in- 
heating  the  vessels*.'* 

In  some  experiments  made  by  Mr  Watt,  wbo  also" 
assisted  Dr  Black  in  conducting  these  invaluable  ex- 
periments, it  appears  that  the  latent  heat  of  steam  is 
from  900^  to  950^.  This  he  discovered  by  observing 
the  quantity  of  caloric  which  was  absorbed  by  the  wa- 
ter in  its  conversion  into  steam  or  vapour,  and  the 
quantity  given  out,  when  that  vapour  returned  to  the 
state  of  water. 

The  latent  heat  of  steam,  estimated  by  the  experi- 
ments of  M.  Lavoisier,  amounts  to  more  than  1000^.  ^ 

c.  Thus  is  this  general  law  established,  that  all  li- 
qoids  are  converted  into  elastic  fluids,  by  combining 
with  a  certain  portion  of  caloric.  This  portion  of  ca- 
loric is  not  indicated  by  the  thermometer,  and  is  there- 
fore said  to  be  latent  beat,  as  we  have  already  mention- 
ed ;  but  when  tlie  elastic  fluid  returns  to  the  liquid 
state,' ft  again  becomes  sensible,  and  precisely  the  same 
quantity  is  extricated  which  has  been  absorbed. 

6.  It  is  an  object  of  some  importance  to  ascertain  the 
elastic  force  of  vapour,  and  the  ratio  of  the  increase  of 
.this  elasticity  by  increase  of  temperature.  The  elasti- 
city of  vapour  which  is  -formed  by  a  liquid  boiling  in 
the  open  air,  is  equal  to  the  pressure  of  the  atmosphere ', 
and  it  has  been  ascertained  by  the  experiments  of  Mr 
Dalton  and  of  M.  Gay-Lassac,  that  the  elasticity  of 
all  elastic  fluids  is  the  same  with  that  of  the  vapour  of 
water,  with  the  same  increase  or  diminution  of  tem- 
perature from  the  boiling  point*  If,  then,  the  boiling 
poiut  of  any  liquid  be  known,  the  elasticity  of  its  va* 
pour  may  be  discovered,  by  comparing  it  wilh  the  elas- 
ticity of  the  steam  of  water,  the  same  number  of  de- 
grees above  or  below  the  boiling  point.  In  the  fol- 
lowing table,  constructed  by  Mr  Dalton  from  his  ex- 
periments and  <»lcn1ations,  the  elasticity  of  the  vapour 
of  water  is  given  for  every  temperature  from  40^  to 
325°.  To  find  the  elasticity  of  the  vapour  of  ether  at 
40^  below  its  boiling  point,  which  is  98^,  take  40^  from 
98%  there  remains  58,  and  the  same  number  from  2X2^ 
the  boiling  point  of  water,  there  remains  172^,  oppo- 
site to  which  number  in  the  table  is  12.73,  ^hich  is 
the  elasticity  of  the  steam  of  water  at  172^,  and  also 
the  elMticity  of  the  vapour  of  ether  at  58^. 


Table  of  the  Force  of  Vapour  from  Water  wi  every 
temperature^  from  that  of  Congelation  of  Mercury^ 
or  40®  below  Zero  of  Fakrenlmt^  to  S^^f, 
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I.  It  appears  that  the  motion  of  caloric,  when  it  !> y^u^tL  ^ 
not  intemiptecly  is  equal  in  velocity  to  that  of  light,  eaioris 
When  therefore  it  is  emitted  by  one  body,  it  moves  on  equal  to 
with  this  velocity  till  it  is  received  by  another.  This  has  that  of 
been  called  the  transmission  or  radiation  of  beat.    This  ^^ 
radiation  or  separation  of  heat  from  any  body,  arises  1^^^^. 
from  the  force  with  which  it  is  connoted  with  that 
body  being  diminished  \  that  is  when  a  greater  quan- 
tity of  caloric  is  accumulated  in  that  body  than  it  can 
contain.    The  experiments  of  Dr  Herschel  shew,  that  luft^^^^ 
heat  is  radiated,  refracted,  and  reflected  in  the  same       243 
manner  as  light.     The  reflection  of  caloric  has  also  n^  sefleet- 
been  proved  by  the  experiments  of  Mr  Pictet  formerly*^ 
mentioned,      but  caloric  is  communicated  from  ona 
body  to  another  by  direct  contact  of  these  bodies. 
.  2.  It  is  well  known  that  a  cold  body  brought  into  U 
contact  with  a  warm  body,  becomes  in  a  certain  time  aiaated  by 
hot,  but  this  does  not  take  place  instantaneously  j  and^"^*^^ 
the  time  necessary  for  one  body  to  receive  calonc  from 
another,  or  for  the  different  parts  of  the  same  body  to 
acquire  the  same  temperature,  varies  according  to  tfaa 
nature  and  state  of  these  bodies.    This  is  culed  tba 
conducting  power  of  bodies. 

3.  But  as  different  bodies  have  different  degrees 
of  affinity  for  caloric,   or  contaiii   different  propor- 
tions of  it,  it  must  be  separated  or  absorbed  with       ^- 
ffre^ter  or  less  facility.    The  motion  of  caloric  there-  Mofe  »a- 
fore,   in  these  different  circumstances,  will  be  consi-  P>dly  in 
derably  varied  in  its  celerity.    This  D»y  he  proved  J?"**  **•• 
by  direct  experiment.     If  one  extremity  of  two  sub- 
stances of  different  properties,  as,  for  instance,  a  rod  of 

iron  and  another  of  wood,  be  put  into  the  fire,  and  the 
band  brought  into  contact  with  the  other  extremity, 
the  rod  of  iron  will  soon  be  heated  too  much  for  tbo 
hand  to  bear,  while  the  rod  of  wood  will  not  have  its 
temperature  increased.  This  shews,  that  the  caloric  is 
carried  a  shorter  distance  throueh  the  wood  \  or,  in  othei 
words,  the  iron  is  a  better  conductor  than  the  wood.  ^^^ 

4.  All  solid  bodies  are  conductors  of  caloric,  bat  Good  eta. 
they   possess    this  power   in  very  different  degrees,  dacisn. 
Those  which  conduct  caloric  with  facility  are  called 

good  conductors  \  those  through  which  it  passes  with 
difliculty,  or  very  slowly,  are  said  to  be  bad  oon^<>ctois.^^*^ 
The  motion   of  caloric  from  one  body  to  another,  or  jncton. 
through  the  same  body,  is  not  altogether  in  proportioa 
to  their  densities,  as  might  be  supposed  Irom  the  in- 
stance of  the  communication  of  caloric  through  wood 
and  iron,  just  mentioned.     Caloric  is  conducted  very 
slowly  through  a  more  porous  substance,  such  as  a  mass 
of  cork,  or  a  quantity  of  wool,  feathers,  or  fiirs.    It  is 
on  account  of  the  slowness  with  which  heat  is  conducts 
ed  in  these  substances,  that  some  of  them  are  employed 
in  cold  weatlier,  and  in  cold  countries,  as  materials  for 
clothing.    The  heat  being  slowly  conducted  through 
such  substances,  they  prevent  the  heat  of  the  body  from 
being  dissipated  >  they  retard  the  communication  between         ^ 
the  warm  body  and  the  cold  air.     We  find  a  wise  pn^  Their  ■!■• 
vision  of  nature,  in  furnishing  all  animals  which  are  in** 
habitants  of  the  colder  regions  of  the.eartb,  with  a  thick 
covering  of  fur  or  feathers.     The  conducting  power  of 
fur,  feathers,  silk,  and  wool,  was  found  in  tbe  experi* 
ments  of  Romford,  to  diminish  in  proportion  to  the  fine 
ness  of  their  texture. 
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Metallic  sobttaocet  are  the  best  coodoctors  of  calo- 
rie }  bat  amoDg  tbe  metals  there  it  considerable  variety 
of  coodactiog  power,  and  this  is  not  in  proportion  to 
their  densitj,  as  appears  from  the  experiments  of  Dr 
Ingenhousz  on  the  following  metals,  which  are  set  down 
in  tbe  order  of  their  conduGting  power  *• 

Silver, 

Gold, 

Copper, 

Tin, 

Platina, 

Iron, 

Steel, 

Lead. 
A  set  of  experiments  was  made  on  the  conducting 
power  of  different  woods,  by  Professor  Mayor  of  £r- 
langen,  of  which  the  following  are  the  results,  compar- 
ed with  the  conducting  power  of  water  f. 

Water,  xo.o 

Ebony,  21.7 

Crab  apple,  27.4 

Ash,  '  38.0 

Beech,  32.Z 

Hornbeam,  32.3 

Plum  tree,  32.5 

Female  oak,  32.6 

Pear  tree,  33.2 

Birch,  34.1 

Oak,  36.3 

Pitch  pine,  37.5 

Alder,  38.4 

Pine,  38.6 

Fir,  38.9 

Lime  tree,  39.0 

Tba  experiments  of  Gnyton  shew,  that  the  conduct- 
ing power  of  charcoal  is  to  that  of  fine  sand  nearly 
in  the  proportion  of  2  to  5  %• 

5.  Fluid  bodies,  as  well  as  solids,  are  conductors  of 
caloric ;  but  they  are  found  to  conduct  it  so  slowly, 
that  it  was  at  one  time  supposed  that  they  did  not  pos- 
sess this  power  at  all,  that  is,  that  the  caloric  was  not 
eoaducted  from  particle  to  particle  in  fluids,  as  it  is  in 
solid  bodies*  This  opinion  seemed  to  be  supported  by 
the  nature  and  constitution  of  fluids,  in  which  the  par- 
ticles have  free  motion  among  each  other,  so  that  when 
ene  set  of  particles  acquires  an  additional  quantity  of 
caloric,  their  specific  gravity  is  necessarily  diminished  ; 
and  if  lower,  they  naturally  change  plsoe  with  those 
ether  particles  of  the  fluid  which  have  been  less  heated, 
and  are  consequently  heavier.  These  different  appear- 
ances which  were  observed  in  the  heating  of  fluids  led 
Count  Rumford,  who  made  many  ingenious  experiments 
•o  this  subject,  to  conclude,  that  fluids  are  heated,  or 
conduct  caloric,  in  a  different  manner  from  solids.  In 
a  spirit  of  wine  thermometer,  which  was  placed  in  a 
window  to  cool,  he  observed  the  fluid  in  the  tube  in 
rapid  motion.  There  were  two  currents  going  in  dif- 
ferent directions,  tbe  one  ascending,  and  the  other  de- 
■cending.  The  descending  current  occupied  the  sides 
•f  the  tube,  and  the  ascending  current  the  middle.  The 
oorrents  were  owing  to  the  change  in  the  specific  gra- 
irity  of  the  particles,  which  being  heated  became  light* 
er,  and  rose  to  the  top ;  the  heavier  particles  at  the 
•ame  time  descended..  The  particles  which  ascended 
kaving.  reached  the  iidee  or  top  of  the  toboy  gave  out 
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their  caloric,  became  specifically  heavier,  and  again  fell  Caloric, 
to  the  bottom.  The  motion  of  the  currents  was  consi-  <  i<  ■  ^ 
derably  increased  by  the  application  of  a  cold  body  to 
tbe  sides  of  the  tube.  The  count  also  repeated  the  ex- 
periment with  linseed  oil,  and  with  water,  in  the  latter 
of  which  he  dissolved  potash,  to  bring  its  specific  gra- 
vity to  that  of  amber,  small  pieces  of  which  he  intro- 
duced, to  observe  the  currents  more  distinctly*  These 
experiments  were  followed  with  the  same  result.  When 
the  temperature  was  increased  or  diminished,  the  cur- 
rents were  set  in  motion,  and  only  ceased  when  the 
temperatnre  became  equal  to  that  of  the  surrounding 
bodies. 

In  prosecuting  this  subject,  the  count  made  other 
experiments,  to  ascertain  how  far  the  heating  or  cool- 
ing of  fluids  is  affected  by  a  difference  of  fluidity.  The. 
.  thermometer  which  he  employed  in  these  experiments, 
had  a  copper  bulb  and  a  glass  tube,  and  was  filled  with 
linseed  oil.  This  was  placed  in  the  centre  of  a  brass 
cylinder,  and  the  space  between  the  sides  of  the  cylin- 
der and  the  thermometer,  was  0.25175.  The  thermo- 
meter being  secured,  the  cylinder  was  filled  with  2276 
grs.  of  pure  water,  and  held  in  melting  snow,  till  the 
thermometer  fell  to  32^.  It  was  then  immersed  in 
boiling  water,  and  the  thermometer  rose  from  32^ 
to  200^  in  597^*  The  caloric  which  raised  the  ther- 
mometer must  have  been  communicated  to  it  through 
the  water  in  the  cylinder.  The  experiment  was  thea 
varied,  by  boiling  192  grs.  of  starch  in  the  water  in 
the  cylinder*  The  thermometer  now  required  1109^ 
to  rise  from  32^  to  200^.  The  same  experiment  wae 
repeated  by  mixing  192  grs.  eider  down  with  the  same 
quantity  of  water,  and  also  with  a  quantity  of  stewed 
apples.  The  result  of  these  experiments  will  be  seen 
in  the  following  tables  j.  {Rmtf^ri, 


Time  the  Cahric  took  in  poising  into  the  Thermo^ 

meter. 


Enayy. 


Tempeffa- 
tare. 

i'broagb 

the  Water 

and  Starch. 

Througli  the 
Water  and 
Sider  doim. 

Through 

•tewed 

Applet. 

Through 

pore 
Water. 

Thiem.rMe 
from    )a^ 
to  too^,  in 

Seeonds. 
IJ09 

Seconds. 

949 

Secoadiu 
IO96I 

Secoada. 
597 

rherm.  rote 
SqO,     vi* 
from    Ic^ 
to  ztfo^,  in 

34« 

269 

335 

172 

Time  the  Oatorie  took  in  paesing  out  of  the  Thermo^ 

meter* 


Fcnpera- 
tora. 

Through 

tbe  Water 

ud  Staivk 

Through  the 

Watsraad 

JEidar  down 

Through 

ftcwc^ 

Applet. 

Through 

pura 

Water. 

rherm.  fell 
firom  %oo^ 
tO4o0,  IP 

ScooBda. 

1548 

Saeoadf. 
1541 

Secondi. 
17494 

Seoondi. 
1032 

The^k  foil 
S^o,     ^. 

Ikom  160^ 
to  8o<',  in 

468 

460 

520 

277 

Tbe 


•  Vol.  IT. 

p.  510. 
flbid.  oe- 
tATO,  Tol.  L 
p.  1 6  c. 
t  Vol.  ▼, 


«5a 

bot  wone 

tliaA  tolid*, 


The  sabstances  Wliicti  Were  added  to  the  water  in 
these  ezperimentSi  had,  by  diminishing  its  fluiditj,  the 
effect  of  retarding  the  internal  motions  or  currents  by 
which  the  caloric  is  conducted  through  fluids.  Thus, 
irhen  starch  was  mixed  with  water,  it  required  nearly 
double  the  time  to  raise  tbe  thermometer  to  the  same 
degree,  as  with  pure  water.  From  these  and  from  some 
other  experiments,  Count  Ramford  concluded,  that  fluid 
bodies  are  heated  in  a  difierent  manner  from  solids ; 
that  caloric  is  not  communicated  through  fluids  from 
particle  to  particle,  but  that  all  the  particles  indivi- 
dually come  in  contact  with  the  heating  body,  and  this 
is  supposed  to  be  the  cause  of  the  currents  which  are 
observed  during  the  heating  of  the  ifldids. 

6.  Fluids  no  doubt  acquire  great  part  of  their  tem- 
perature in  this  manner }  hot  it  has  been  clearly  proved, 
by  the  experiments  of  others,  that  they  are  also  con^ 
doctors  of  caloric  exactly  the  same  way  as  solid  bodies, 
only  in  an  inferior  degree.  This  has  been  established 
in  the  most  satisfactory  manner  by  the  experiments  of 
Dr  Thomson  *  and  Dr  Murray  f,  which  were  publish- 
ed in  NichoUon^s  Journal  ^  and  also  by  another  set  of 
experiments  by  Mr  Dahon,  which  were  published  in 
the  Manchester  Memoirs {.  By  these  experiments* it 
is  demonstrated,  that  fluids  conduct  caloric  from  the 
surface  downwards  ^  which  could  not  he  the  case,  were 
it  only  eomrounicated  through  them  by  the  ascending 
currents  of  particles,  in  the  way  Count  Romford  sup- 
posed $ '  but  they  are  worse  conductors  of  'caloric  than 
solids  \  that  is,  it  passes  through  them  much  more 
slowly. 

Sect.  IV.  Of^the  Distrxbutiok  of  Caloric. 

If  a  number  of  bodies  be  exposed  to  different  tem- 
peraturcSy  and  then  be  all  placed  in  the  same  tempera- 
f  .^       tore,  or  brought  iuto  contact  with  each  other,   they 
AU  bodies   acquire  in  a  certain  time  the  same  temperature.   Thus, 
acquire  the  jf  one  body  be  raised  to  the  tempemture  of  200®,  ano- 
■•JJ||[J^^°|^'ther  to  that  of  I00%  arid  a  third  to  the  temperature  of 
S^e  tame     ^^^ »  ^^^  ^^  these  three  bodies  be  placed  in  the  tem- 
medittin.      perature  of  8o®,  they  all  indicate,  in  a  short  time,*  the 
san&e  temperature.    The'bodies  which  were  at  the  tem- 
perature of  200^  and  loo®  are  reduced  to  8o°,  and  the 
temperature  of  the  body  dt  6o^  rises 'to  the  same.    This 
is  called  the  dhtribution^  or  the  tendency  to  equili' 
brium  of  caloric.     To  whatever   degree  bodies   are 
heated  or  cooled,  they  all  acquire  in  time  the  tempera- 
ture of  the  suiTOunding  medium,  as  indicated  by  the 
thermometer.     It  may  therefore  be  received  as  a  ge- 
neral law,  t?iat  all  bodies  which  communicate  freely 
with  each  other j  and  are  subject  to  no  inequality  of 
S54       external  action f  acauire  the  same  temperature. 
Radiation        I.  Bodies  are  deprived  of  caloric,  net  only  by  ra- 
not  the  sole  diation  from  their  surfaces,  but  it  is  alno  conducted  by 
•*^  ^     the  surrounding  bodies  with  'which  the  heated   body 
comes  in  contact,  and  this  depends  greatly  on  the  na- 
ture of  tlie  cold  body.     The  experiments  of  Professor 
Pictet  and  Count  Rum  ford,  howlfevery  shew,  that  radia- 
tion is  pot  the  only  cause.     By  tho^-  eP  the  former  it 
appeared,  that  hot  bodies  suspended  in  tiie  vacuum  of 
an  air  pump,  cooled  more  slowly  than  in  the  open  air-; 
and  by  those  of  the  latter,  the  cooling  was  still  slower 
in  the  Torricellian  vacuum. 

2.  The  time  requisite  for  the  beating  or  cooling  of 
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bodies  depends  much  on  their  conducting  power.     A   Cidorie 

a  good  conductor  of  caloric  cools 


substance  which  is 

much  more  rapidly  than  a  bad 'Conductor.     ^^^^U  ri^^^ 
and  Water  heated  to  the  same  temperature  cool  in  v^O^dQetore 
diflerent  times:  the  mercury  coob  more  than  twice  as  cool  oMHt 
fast  as  the  water  in  the  same  circumstances.    The  time  rapidly, 
of  the  cooling  of  fluids  has  been  considered  as  nearly  in 
the  inverse  ratio  of  their  conducting  power.     It  de- 
pends, however,  in  part  on  other  qualities,  as  their 
moveableneHs  and  their  capacity  for  heat,  a  subject  to 
be  afterwards  explained, -and  which  has  the  principal 
influence  in  the  difference  between  water  and  mer- 
cury.      ^  ...  .  2;d 

3.  This  equal  distribution  of  caloric  was  attempted  Disuibo. 
.to  be  explained   by  Boerhaave,  Moscfaenbroeck,  anddooofca. 

ethers,  by  supposing  that  there  is  an  equal  quantity  ofl^l^c  ca. 
caloric  in  every  equal  measure  of  space,  however  that  b[*1J^  ^^ 
space  might  be  filled  up  with  diflPerent  bodies,  and  that^^^ 
these  bodies-floated,  as  it  were,  in  this  caloric.     From 
this  equal  distribution  of  caloric  in  space,  they  con- 
cluded that  there  was  an  eq^ial  quantity  of  caloric  in 
all  bodies,  because,  whatever  was  the  density  or  diflb- 
rent  circumstances  of  bodies,  th^y  always  indicated  the 
same  temperature  to  the  thermometer.     A  cubic^foot 
of  gold,  and  a  cubic  foot  of  air,  according  to  this  theory, 
contained  the  same  quantity  of  caloric. 

Professor  Pictet  gave  another  explanation  of  this  g.  f^i^t. 
phenomenon.     He  supposed  that  the  accumulation  of 
caloric  in  a  body  increased  the  repulsive  force  between 
its  particles,  by  the  diminution  of  the  distance  between 
them.     By  the  action  of  this  repulsive  force,  the  par- 
ticles are  driven  off  in  all  directions.    This  repulsion 
continues  to  act  till  it  is  opposed  by  a  new  force,  which 
is  the  force  of  repulsion  between  the  particles  of  calo- 
ric separated  from  another  body  ;  and,  till  these  two 
forces  acquire  the  same  intensity,  the  particles  of  calo- 
rie continue  to  separate  from  the  hotter  body.     When 
the  two  forces  are  balanced,  the  bodies  are  of  the 
same  temperature.     Thus,  if  two  bodies  of  difluerent 
temperatures  are  brought  into  contact  with  each  other, 
the  repulsive  force  of  the  particles  of  caloric  in  the  hot* 
ter  body  is  the  greatest,  and  therefore  the  particles 
tend  to  separate  from  each  other  *y  hut  the  repubion 
between   the  particles  of  the  colder  body  being  less, 
they  come  nearer  each  other.     The  caloric  from  the 
hotter  body  continues  to  separate,   and  to  enter  ihe^Etaatm- 
colder  body,  till  the  two  forces  exactly  balance  each  ^^  ^^'^ 
other,  and  then   the  temperature  is  the  same*.     But^^^J' 
this  theory,  with  all  its  simplici^  and  ingenuity,  being  qj,  theory 
unsatisfactory  in  accounting  for  the  equilibrium  of  tem- amaiis&o- 
pereture,  has  been  given  up,  even  by  its  author.  tof7« 

4.  Another  theory  has  been  proposed  by  M.  Prevost,      *^^, 
professor  of  philosophy  at  Geneva.  '^  Accustomed,"  says  ijieory. 
he,  ^'  for  a  long  time,  to  consider  this  subject  in  a  diSfe- 

rent  view  from  what  had  been  formerly  taken  of  it,  I 
endeavoured  to  draw  the  attention  of  naturalists  to  this 
investigation,  in  a  memoir  on  the  equilibrium  of  calo- 
ric f,  and  in  my  researches  on  heat  t»    In  theae  works,  f  Jouru.it 
1  believe  it  was  first  proposed  to  substitute  a  moveable  P^y*-  Apiil 
equilibrium  in  place  of  tbe  immoveable  equilibrium,  the  ^7^' 
existence  of  which  had  been  generally  admitted.  ^ 

'*  On  this  hypothesis,  it  is  equally  easy  and  satisfac- 
tory to  account  for  the  reflection  of  cold,  as  for  that  of 
heat.  I  consider  it  indeed  a  characteristic  of  its  troth  ; 
for  these  two  facts  being  of  the  aame  kind,  tbe  theorj 
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Ca]orie«  tbat  trill  ftccoudt  for  tlie  one  is  applicable  to  tbe  other. 
Before  1  proceed  to  state  in  a  few  words  the  principle 
6f  this  theory,  I  may  premise,  that  I  had  the  satisfac- 
tlon  of  seeing  it  adopted  by  M.  Pictet  and  others,  ifrho 
kte  Well  qaalified  to  judge  of  it. 

<•  Caloric  is  a  discrete,  agitated  fluid :  each  particle 
of  free  caloric  moves  with  immense  volocity  ^  one  par- 
ticle motes  in  one  direction,  and  another  particle  moves 
in  another,  so  that  a  heated  body  gives  out  calpri6c 
rays  in  all  directions ;  and  these  particles  are  so  far 
separated  from  each  other,  that  two  or  mote  currents 
may  cross  each  other,  as  is  the  case  with  light,  without 
mutual  disturbance  in  their  coarse.  Conceiving  this  to 
lie  the  conMitution  of  caloric,  if  we  suppose  two  conti* 
gnous  spaces  in  which  it  abounds,  there  will  be  con- 
tinual changes  between  these  spaces.  If  in  the  two 
spaces  caloric  abounds  equally,  the  exchanges  will  be 
equal ;  there  will  be  an  equilibrium.  If  one  of  the 
•paeea  eontatn  more  caloric  than  the  otheiv  the  ex* 
changes  will  be  unequal.  The  coolest  will  receive 
more  particles  of  caloric  than  it  gives  out,  and  after  a 
sufficient  time,  the  continual  repetition  of  these  changes 
*  PkO,       will  restore  the  equilibrium  *• 

**  From  these  principles  may  be  deduced  all  the 
laws  of  the  increase  and  diminution  of  temperature. 
Let  ns  suppose  a  body  placed  in  a  medium  hotter  than 
itself,  and  that  this  medium  has  a  constant  tempera- 
'ture.  We  may  consider  the  caloric  of  the  medium  as 
composed  of  two  parts,  the  one  equal  to  that  of  the 
1>ody,  and  the  other  equal  to  the  difierence  of  the  two. 
With  regard  to  the  'first,  the  exchanges  are  equal ;  be- 
ttreen  the  body  and  the  medium  there  is  an  equili- 
brium. The  excess  of  the  heat  of  the  medium  may 
then  only  be  considered }  and  relatively  to  this  excess 
the  body  is  absolutely  cold.  Let  us  suppose  that  in 
one  second  the  body  receives  ^  of  this  caloric  ^  at  the 
end  of  the  first  second  the  excess  will  be  no  more  than 
Y7 :  the  r^  of  this  new  excess  will  pass  into  the  body 
*  during  the  nextaecond ;  and  the  excess  will  be  reduced 
to  ^  of  ^1  and  in  ponuing  this,  at  the  end  of  the 
third  secondi  the  excess  will  be  (i^),  ftud  so  on  $  so 
that,  conformably  to  the  observed  law,  the  times  in* 
crease  in  arithmetical  progression,  and  the  diflferences 
decrease  in  geometrical  progression.  In  the  same  way 
.may  be  easily  deduced  the  law  of  the  cooling  of  a  body 
placed  in  a  medium  colder  thau  itself.  And  thus  the 
true  theory  of  heat,  founded  on  facts  totally  diflerent 
from  those  by  wbich  Richmann  established  this  laW| 
f  PkiL       necessarily  leads  us  to  It  f  • 

teGT.V.  0/ tie  Quantity  rfCjLOMic  in  Bodiei. 

Wo  are  next  to  oooiidcr  the  ^umntitif  of  caloric 
•whieh  different  bodies  oontain.  TUs  subject  h|M  oocu* 
pied  the  attedtion  and  specnlationa  of  many  philoso* 
pbort.  In  these  tpeoolations,  two  objoets  were  kept 
ia  i4ew,  the  one  to  asoertain  the  whole  quantity  of  ca- 
lorie which  a  body  oontaina,  and  the  other  the  qoanti* 
ty  of  eidoric  necesMry  to  raise  different  bodies  to  the 
Mao  tempcsatwo.  This  last  is  motft  easily  isvoiti* 
gated,  and  is  waally  oaliod  specific  cahrie. 
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— r«*iBtd.       !•  If  one  lb.  of  water  at  the  temperature  of  loo^  be 
mixod  with  another  lb.  of  water  at  the  temperaUire  of 
VouV.  PartIL  t 


50^,  they  will  very  soon  acquire  the  same  temperatnre.    Caloric 
which  will  be  the  mean  of  the  two  temperatures.    The  ^  ^'  V'    '^ 
pound  of  water  at  100^  will  give  ont   25°,  ftud  the 
pound  of  water  at  50^  will  receive  25^,  which  brings 
both  to  the  temperature  of  75°. 

2.  But  if  we  take  one  pound  of  water  at  xoo^,  and 
one  pound  of  mercury  at  50%  the  temperature,  after 
mixing  the  water  and  the  mercury,  will  not  be  75% 
the  medium  temperature  in  the  former  case.  On  the 
contrary,  when  the  mixture  is  made,  the  temperature 
will  be  found  to  be  88®.  The  water  therefore  has 
lost  only  2  2®,  and  the  mercury  has  gained  38®.  If 
this  experiment  be  reversed,  and  one  pound  of  water 
at  50*  be  mixed  with  a  pound  of  mercury  at  100®,  the 
temperature  of  the  mixture  irill  be  found  to  be  only 
62® ;  so  that  in  this  case  the  mercnry  has  given  out 
38®,  and  the  water  Las  received  only  12®.  In  this  ex- 
periment, therefore, ,  it  appears  cleariy,  that  different 
quantities  of  caloric  are  necessary  to  increase  or  dU 
toinlsh  the  temperature  of  diflerent  bodies ;  for,  tbo 
quantity  of  caloric  wbich  raises  water  12®,  raises  mer- 
cury no  less  than  38®.  This  quantity  of  caloric  which 
bodies  require  to  raise  them  to  the  same  temperaturci 
is  called  specific  cahrie. 

3.  *'  It  was  formerly  a  common  sopposition,^*  isays 
Dr  Black,  "  that  the  ouantities  of  caloric  required  to 
increase  the  heat  of  different  bodies  by  the  same  num- 
ber of  degrees,  were  directly  In  proportion  to  the  quan- 
tity of  matter  in  each ;  and  therefore,  when  the  bodies 
were  of  equal  size,  the  quantities  of  caloric  weft  in 
proportion  to  their  density.  But  very  soon  after  X 
be^an  to  think  of  this  subject,  in  the  vear  1760, 1  per- 
ceived that  this  opinion  was  a  misttke,  and  that  tbo 
quantities  of  heat  which  different  kinds  of  matter  mnst 
receive,  to  reduce  them  to  an  eqniKbrinm  with  one 
another,  or  to  raise  their  temperatnre  by  an  equal  num- 
ber of  degrees,  are  not  in  proportion  to  the  quantity  of 
matter  in  each,  but  in  proportions  widely  different  to 
this,  knd  fot  which  nogeneral  principle  or  reason  can 

yet  be  assigned  :(.**    nis  difference  was  first  pointed  t  BAvib^f 
out  by  Dr  Black,  which  he  states  in  the  above  obser--^^'^^  ▼(d.  L 
Vations,  and  he  distinguished  it  by'the  term  capacity  of^'  7JH 
hodieMfor  keai.    J}t  Black*8  method|  which  as  given 
by  Professor  Bobison,  is  the  following.  ^51 

^<  Dr  Black  estimated  the  capacities,  by  mixing  the  Br  Bkek't 
two  bodies  in  equal  masses,  but  of  diflSBTent  tempen^incthod. 
tures ;  and  then  stated  their  oaponYtrt  as  inverseh  pro^ 
panwMal  ie  ike  changes  ef  tentperature  of  each,  oy  the 
ndsture*  Thus,  a  pound  of  gold,  of  the  temperature 
150^,  being  suddenly  mixed  with  a  pound  of  water,  of 
the  teaperatoro  50^,  raises  it  to  $$^  nearly :  There^ 
fore  the  capacity  of  gold  is  to  that  of  an  equal  weight 
of  water  as  5  to  95,  or  as  i  to  19 ;  for  the  gold  bMes 
95^,  and  the  water  gains  5^. 

'*  It  will  be  most  conveni^t  to  compare  all  bodies 
With  water,  and  to  express  the  capacity  of  water  by 
unity,  or  to  call  it  7.  Let  the  qoaotity  of  the  water  be 
W,  and  its  temperatnre  fv.  Let  the  quantity  of  the 
other  body  be  B,  and  its  temperatmre  b.  Let  the  fero- 
peratoreof  the  mixtnre  be  m  •     The  capacity  of  B  it 


^  or  when  the  water  has  been  tbo  better  of 
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worJsy  multiply  the  weight  of  the  water  by  ite  change 

of  temperature.    JDo  the  same  for  the  other  substance* 

jDivide  the  first  product  by  the  second.     The  quotient 

^  is  the  capacity  of  the  other  substance ^  that  of  water 

*•  being  accounted  1  *  (p).'* 

4.  This  subject  was  still  farther  prosecuted  by  other 
philosopherSy  particularly  by  Dr  Irvine  of  Glasgow, 
Dr  Crawford  of  Londoo,  aad  Professor  Wilcke  of 
Stockholm* 

The  method  which  was  employed  hj  Dr  Crawford 
was  similar  to  that  of  Dr  Black.  Two  substances, 
which  were  of  different  temperatures,  were  uniformly 
mixed  j  the  change  of  temperature  produced  on  each 
was  observed,  and  this  was  consldereci  as  inversely  pro- 
portional to  its  specific  caloric. 

Mr  Wilcke  has  ascertained  the  specific  caloric  of 
Qiftny  metals,  by  a  set  of  very  ingenious  experiments, 
which  were  conducted  In  the  following  manner.  The 
n^^tal,  which  was  the  subject  of  the  experiment,  was 
first  accurately  weighed.  The  quantity  employed  was 
generally  a  pound.  It  was  then  suspended  by  a  thread, 
plunged  into  a  vessel  of  tio-plate  filled  with  boiling 
water,  and  allowed  to  remain  till  it  reached  a  certain 
temperature  indicated  by  the  thermometer.  A  quan- 
tity of  water  at  the  temperature  of  32%  exactly  equal 
in  weight  to  the  metal,  was  put  into  another  vessel  of 
tin  plate.  The  metal  was  then  immersed  in  this  ves- 
sel, and  suspended  in  it  so  as  to  be  kept  clear  of  the 
sides  and  bottom.  The  temperature,  at  the  moment 
when  the  metal  and  water  were  reduced  to  the  same, 
was  observed.  The  specific  caloric  of  the  metal  was 
then  deduced  by  calculation  from  the  change  of  tem- 
perature. He  first  calculated  what  the  temperature 
would  have  been,  if  a  quantity  of  water  of  equal  weight 
lyith  the  metal,  and  of  the  same  temperature,  had  been 
added  to  the  ice*^old  water.  The  followiog  is  the 
process. 

Let  M  be  a  quantity  of  water,  at  the  temperature  C« 
m  another  quantity  at  the  temperature  c,  and  let  their 
common  tempesnture  after  mixture  be  xs  according  to  a 

rule  demonstrated  long  ago  by'Richman,  »=:  -tfv — • 

in  the  present  case  the  quantitiea  of  water  are  equal, 
therefore  M  and  m  are  each  =  i ;  C,  the  temperature 

of  the  ice-cold  water,   rzz2:  thexpfoce     ^,7* — -^^ 
r    ■    .    Now^  is  the  temperature  of  the  metal.^  Thezcr 


fore  if  32  be  added  to  the  temperature  of  the  metal,    GUoae« 
and  the  whole  be  divided  by  2,  the  quotient  will  ex-  ^       ^ 
press  the  temperature  of  the  mixture,  if  an  equal  weight 
of  water  with  the  metal,  and  of  the  same  temperature 
with  it,  had  been  added  to  the  ice-cold  water  instead  of 
the  metal. 

He  then  calculated  what  the  temperature  of  the  mix- 
ture would  have  been,  if,  instead  of  the  metal,  a  quan« 
tity  of  water  of  the  same  temperature  with  it,  and 
equal  to  the  metal  in  bulk,  had  been  added  to  the  ice- 
cold  water.  As  the  weights  of  the  ice-cold  water  and 
the  metal  are  equal,  their  volumes  are  inversely  as 
their  specific  gravities.  Therefore  the  volume  of  ice- 
cold  water  is  to  a  quantity  of  hot  water  equal  in 
volume  to  the  metal,  as  the  specific  gravity  of  the  me- 
tal to  that  of  the  water.  Let  M  r=  volume  of  cold 
water,  m  =  volume  of  hot  water,  g  =:  specific  gravity 
of  the  metal,   i  =  specific  gravity  of  water ;  then 

M 
iii:M: :  i:^;hencem=:— s=  (M  being  made  si) 

S 
-.     Substituting  this   value  of  m  in  the  formula^. 

— zrjr^ =*,  in  which  Mz=x  and  C=32,  *  will. 

be  =      '^m  ..    There&re,  if  the  specific  gravity  of 

the  metal  be  multiplied  by  32,  and  the.  temperature 
of  the  metal  be  added,  and  the  sum  be  divided  by  the 
specific  gravity  of  the  metal  -f-i,  the  quotient  will  exr 
press  the  temperature  to  which  the  ice-cold  water 
would  be  raised,  by  adding  to  it  a  volume  of  water 
equal  to  that  of  the.  metal,  and  of  the  same  temperature 
with  it. 

He  then  calculated,  bow  muck  water  at  the  tempers* 
tnre  of  the  metal  it  would  take  to  raise  the  ioe-col4 
water  the  same  number  of  degrees  which  the  metal 
had  raised  it.  Let  the  temperature  to  which  the  metal 
had  raised  the  ice-cold  water  be  =:N,  if  in  the.  formula 
MC-fmc^ 

M+w  "^ 

N— .a2 
be  =       '  Vr  *     Therefore,  If  from  the  temperature 


',  «  be  made  :=N,  Bf=:i,  0=32,  m  will 


to  which  the  ice-cold  water  was  raised  by  the  metal 
32  be  subtracted,  and  if  from  the  temperature  of  the 
metal  be  subtracted  the  temperature  to  which  it  raistd 
the  water,  ajid  the  first  remainder  be  divided  by  the 
last,  the.  quotient  will  express  the  quantity  of  water  of: 

the 


(r)  *^  These  experiments  require  the  roost  scrupulous  attention  to  maoy  circnmstaocce  which  may  affect  the 
result.  I.  The  mixture  must  be  made  in  a  very  extended  surface^  that  k  may  quickly  attain  the  medium  ten»> 
perature*  2.  The  stuff  which  is  poured  .into  the  other  should  have  the  temperature  of  the  room,  that  no  change 
may  happen  in  the  pouring  it  out  of  its  containing  vessel.  3.  The  effect  of  the  vessel  in  which  the  mixture  is 
9iade  must  be  considered.  4,  Less,  chance  of  error  will  be  inconred  when  the  substances  are  of  equal  bulk. 
5*  The  change  of  temperature  of  the  mixture,.,  during  a  few  successive  monentB,..miist  be  observed,  in  order  te 
obtain  the  real  temperature  at  the  beginning.  6.,No  substances  should  be  mixed  which  produce  any  change  of 
temperature  by  their  chejnical  action,  or  which  change  their  temperature,  if^eaixed,  wheeofthcsame  temperatore. 
7*  Each'substance  must  be  compared  in  a  variety  of  temperatures,  lest  the  ratio  oC.the  capacities  should  be  dif* 
ferent  in  different  temperatures. 

<*  When  all  these  circumstances  have  been  duly  attended  to^  we  obtnn  the  measure  of  the  capacities  of  differ^, 
ent  substances  for  heat."-  BhckULecU  yol.  i^.p.  5o6# 
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^^Alorio*  the  teuperatnre  of  tho  metal  which  wonld  hmve  raised 
the  ice-cold  water  the  same  number  of  degrees  thut  the 
metal  did. 

""^^  expresses  the  specific  caloric  of  the 


Now, 

metal,  that  of  water  being  =1.  For  (negleotiog  the 
small  difference  occasioned  by  the  difference  of  tempe- 
rature) the  weight  and  Tolume  of  the  ice-cold  water  are 
to  the  weight  and  Tolome  of  the  hot  water  as  z  to 

^"■#»  «.d  th«  nuober  of  putide.  rf  wter  in  ««h 
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as  many  paitides  of  matter  y  therefore  the  quantity  of   cslone. 

matter  in  the  metal  mnst  be  to  that  in  the  hot  water  ^'    ^      ' 

N ti 

as  z  to         ^  ■.  Bnt  they  ga?e  ont  the  same  quantity 


are  in  the  same  proportion.    But  the  metal  is  eqnal  in 
weight  to  the  ice-cold  water,  it  mnst  therefore  contain 


of  caloric  )  which,  being  divided  equally  among  their 
particles,  gives  to  each  particle  a  quantity  of  caloric 
inversely  as  the  bulks  of  the  metal  and  water  i  that  is« 
the  specific  caloric  of  the  water  is  to  that  of  the  metal 


as  z  to 


>^N 


It  win  now  be  proper  to  give  a  specimen  or  two  of 
his  experiments,  and  the  calcalations  founded  on  them, 
as  a^ve  described. 


Gold.    Specific  Qravity  Z9.040. 


Nam- 

ber  of 

ozpon- 

ncinti. 


fTempe- 
ntareoT 

the 


163.4* 


144-5 


Z27.4 


ZZ8.4 


Z03.Z 


Temper, 
to  wbicb 
tlieBietal 
railed  the 


ToBpci^  to  wUcb 
it  woald  hate 
imiied  hy  a  qvan- 
dty  of  water  eqeal 


water  at  Ma  weiaht  and  heat 


3«*. 


I     to  the 


netaL* 


38.3' 


374 


36.5 


36^5 


97«7' 


Temper,  to  which 
beenlit  wevU  have  beeo 
railed  by  water 
eqeal  in  hdh  and 


DeBomiaator  of 
thefiaoUon 

N— 3«  _-    ' 


1 


c— N 


tempen^J^tothc^  theaumSuti 
"""^  '        beings. 


38-JJi" 


88.35 


79-7 


7J-a 


9S 


35-6 


3M5 


«5'75 


63-5 


37-58 


36.68 


36.15 


354a 


3J-o« 


19.857 


19833 
ao.500 


ao.333 


18.750 


19.000 


Mean  19.71a 


LCAk. 


(&)  All  theM  finmnlu  hmve  beea  dtoed  to  make  them  con«spond  irith  Fabnaheit'i  thennooietsr.  Ther  are 
good  deal  nm^er  when  the  ozperimeDta  are  made  with  Celsim'i  theimometer,  ai  Mr  'Wllcke  did.  In  it  the 
point  ia  sero ;  and  oonseqaently  instead  of  .33  in  the  formula,  0  it  alwaj*  subititnted. 


jOa 
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Ji£AP»    Speafic  Gravity  ii*^$6. 


Num. 

ezperi- 
menu. 


TViiDpeik 


ratnce  of  talniKd 
the  me.  the  wa. 
taL        ter  at 


186,8 


181.40 


Tenpeiw  to  wUehrTemper.  to  whicbl 
t«wU«likh«  fVfUr  wouMMiA  Wf^e^  woi|ld(| 
hA^  Ue<9  faisedbvin  ^bcr  nJKd 
b/  ft  ^aan^ity  of  by  water  fqoal  in 
v^ter  eqaal  in  balk  and  tenpe- 
wei|r]||  ^ijd  beat  |raliiff»  to  Ike 
to  tbe  metaJ. 


■*»" 


32  <1«K^ 


38^ 


4 


165.2  374 


37.85 


"  •■^^i^ 


XQ94 


106.7 


taL 


.1  Jl 

43-473 


Det^^flBo^l^ 

I 


3i^^ 


^3-571: 


163.4 


r^^ 


136.4 


37.4 


9I6; 


3<.5 


Li 
7 


131 


8 


"6.5: 


a6.«?^ 


97'T 


4V(^ 


4*'J4^ 


24-538 


23.666 


84.» 


81.^ 


■1^ 


107.6; 


94.1 


36.05 


4»-344 


35->5 


34-7 


79.25 


6|j.» 


63-05 


39.947 


•s-isa 


22.2CI0 


34.700 


39.485 


38-339 


V^f- 


■J^ 


36.585 


I  S  —  t    .■!' 


22.333 


*f.OQO 


^^ 


I       !■■  8-^    ■   ^' 


f  Thtm- 


It  is  neeaiest  to  add,  ths^tlie  hni  eotmrn  »Mk»  Oi^ 
denominator  of  th#  sptoil*  caloric  of  tfreni^Ul;  the 
numerator  being  al^jv  r.  Mid  llie  apeeifte  eAlwi^  •( 
water  being  x.    Thus  tbe  BpeciBc  caloei|&  pf  gold  is 

— — .    In  exaclily  tt^  sa^i^B  mapner,  ^^d  by  Ukjlng 

a  mean  of  a  number  of  i(^pe]^ent«  at  diftrent  tempe- 
iratqres,  did  Mr  Wilcke  ascertain  the  specific  caloric 
of  a  number  of  other  bodies  *• 

^  With.  th»  saM  view,  t»  ascectaia  the  specific  ou 
miatty,  ToKIonc  of  bodies,  a  simple  apd  ingeiuoqs  apparatus  was 
*•  3»4-       contrived  by  Layoisier  a»d  La  Place.  This  iwtrofflent 
is  called  a  calbH^ter^  or  measurer  of  heai^    Itiy  prili. 
ciples  and  construction  are  the  following  ^ 
LaT(Mtier*f      "  ^^»  ^^^^f  having  cooled  (says  Lavoisier)  any  body 
method.      to  tbe  freezing  point,  it  be  exposed  in  an  atmosphere 
of   88.25^,    tbe    body  will  gradually  become  heated, 
from  the  surface  inwards,   till  at  last  it  acquire  the 
>ame  temperature  with  the  surrounding  air.     But,  If  a 
piece  of  ice  be  placed  in  the  same  situation,  the  cir- 
cumstances are  quite  different :  it  does  not  approach 
in  tbe^allest  degree  towards  the  temperature  of  the 
circumambient  air,  but  ifengniiiis  constantly  at  32^,  or 
the  temperature  of  melting  ice,  till  the  last  portion  of 
ice  be  completely  melted. 

"  This  phenomenon  is  readily  explained ;  as,  to  melt 
ice,  or  reduce  it  to  wafer,  it  requires  to  be  combined 
with  a  certain  portion  of  caloric,  the  whole  caloric  at- 
tracted  from  the  surrounding  bodies  Is  arrested  or  fix* 
ed  at  tbe  surface  or  external  layer  of  ice  which  it  is 
employed  to  dissolve,  and  combines  with  it  to  form 
water  $  the  next  quantity  of  caloric  combines  with  the 
second  layer  to  dissolve  it  into  water,  and  so  on  suc- 
cessively till  the  whole  Ice  be  dissolved,  or  converted 


itti»  w»tofS|  by>— wVinatioa  with,  oiloric}  the  veiy  htt 
uto9K  still  icaainlog^  ^  i^  frrmer  temperature,  be- 
eause  IW  e^lspie  ^wild  aevo^  penetrate  so  fiur,  wUb 
aQ3F  interoKdiiUt  iqe  revalued  to  melt,  or  to  combiiM 

^  Upon  ll|B4^  piinejfiles,  if  w«  conceive  a  hoDow 
spheM'Of  ite*  at  tna-  tempexatnxB  of  32*  placed  in  an 
atmosphere  of  54.5^,  and  containing  a  substance  at  aoj 
degree  of  temperature   above    freezings    it  foUowa, 
That  the  heat  of  the  external  atmosphere  cannot  pene- 
trate  into  the  internal  hollow  of  the  sphere  of  ice; 
aad,  Thab  the  heal  ollhe  M^  wbWl.  i«  fl^c^  in 
the  hellMi  af  Ihe  ^here,  cMMt  pnmitnl^  o«tpar4s 
bejend  it,  but  will  b»s*on»d  t%.  Uw  ioibmal  sorfl^ 
being  continually  employed  to  melt  successive  layers  of 
ice,  until  the  temperature  of  the  body  be  reduced  to 
32*  by  having  all  its  superabundant  caloric  above  that 
temperature  carried  off  to  melt  the  tee.    If  the  whole 
water,  formed  within  the  sphere  of  ice  during  the  re- 
duction of  the  temperature  of  the  included  body  to 
32^,    be  carefully  collected,  the  weight  of  the  water 
will  be  exactly  proportioned  to  the  quantity  of  caloric 
lost  by  tbe  body,  in  passing  from  its  original  tempera- 
ture to  that  of  melting  ice;  for  it  is  evident  that  a 
double  quantity  of  caloric  would    have  melted  twice 
the  quantity  of  ice.     Hence  the  quantity  of  ice  melted 
is  a  very  exact  measure  of  the  proportional  quantity  of 
caloric  employed  to  produce  that  effect,   and  conse- 
quently  of  the  quantity  lost  by  the  only  substance  that 
could  possibly  have  supplied  it, 

"  I  have  made  this  supposition,  of  what  would  take 
place  in  a  hollow  sphere  of  ice,  for  the  purpooe  of 
more  readily  explaining  the  method  used  in  this  speeiea 
of  experiment,  which  was  first  conceived  by  M«  de  la 

Place. 


Mode. 


CHEM 

GtXorie.   Plftce*  It  woqM  be  difficult  to  procure  socb  tpberes  of 
^^"^^^^  ice,  and  inconvenieot  to  make  ate  of  them  when  got  ^ 
baty  hj  means  of  the  Moiriog  apppuratns,  we  have  re* 
medied  that  defect 

**  Tbe  calorimeter  it  represented  in  Plate  CXXIL 
fig,  ^    The  capacity  or  cavity  ia  divided  into  three 
4^5      V^^  wbjeh^  for  better  distinction,  I  shall  name  tbe  in- 
Apparatn  terioCi^  middle,  and  external  cavities.    The  interior  ca- 
^^^nSbtd,  ^iij  JjJ[fl,  into  which  the  substances  submitted  to  ex- 
p^knent  an  pp^  ia  composed  of  a  grating  or  cage  of 
iron  wiroik  supported  by  several  iron  bars ;  its  open- 
ing or  mofth  htS^  i|i  covered  by  tbe  lid  HG«  fig*  3* 
whMi  is  composed  ef  the  same  materials.    The  mid- 
dle oavity  hhb,h^  fig.  %,  contains  the  ice  which  sor- 
xomida  tbe  interior  cavity,  and  which  is  intended  to  be 
melted  by  the  caloric  of  the  snbstances  employed  ia  the 
^nynyjnu^nt-    The  iqe  is  supported  by  tbe  grate  m  m 
at  the  botlom  of  the  c«tity^  under  w.hlcb  is  placed  the 
sieve  9  «. 

*'  I9  pijoportion  ap  the  ice  contained  in  tbe  middle 
eaiaty  is  melted  by  the  ^alerio  disengeged  firom  the 
body  placed  in  the  interior  cavity,  the  water  rone 
throogi  the  Qcale  and  sieve,  and  falls  through  the  eon^ 
cal  funnel  ccd,tif.%.  and  the  tube  »  y,  into  a  receive^. 
This  water  n^^  be  retained  or  let  out  at  plessure,  by 
meena  of  Ifie  stop-coek  tc  The  external  cavi^  aaaa^ 
fig.  X  ia  filled  with  ice,  to  preveet  any  efiect  upon  the 
ice  in  the  middle  cai^ity  from  the  heat  of  tbe  surround- 
ing air,  and  the  watec  prodoced  (torn  it  is  carrisd  off 
thpmh.  thp  pipe  ST,  wnich  shuts  by  meaps  of  the  stop- 
cock r«  The  wjiele  machine  is  covered  by  a  lid  Qiade 
of  tin»  and  painted  with  oil  colouri  to  prevent  rust, 

*'  Whee  this,  mei^bine  is  employed,  the  middle  ci^ 
▼ity  bbhkf  fig.  2.  and  the  lid  Q^,.  fig.  3.  of  th»  in- 
tenff  <ie^tT,  the  external  cavity  aa  aa^  fig.  2«  and 
the.  Ud  which,  eeyers  the  whole,  are  all  filled  with  j^nd- 
ed  iee,  well  .z^ois^cd,  so  that  no  void  sp^eces  reeiaio, 
and  tl^,  iee  o(  tbA  middle  cavity  is  allowed  to  drain* 
The  niiu«l4ne.  if^  t)i^n  opened,  and  the  substance  sub* 
mitt^d  to  expexSknenl  being  placed  in  the  interior  eav)> 
ty^  it  is  instantly  closed.  After  waiting  till  the  includ- 
ed body  is  completely  cooled  to  the  freezing  point, 
and  tilt  wMl  melted  k^  bee  dji^nied^  fcoop  tihe  middle 
cavity,  the  water  collected  in  the  receiver  is  accurate* 
ij  wsigiwik  The  wngbt  ef  the  water  prodneed  do«- 
wmg  the  effliiweft,  is  aA  earaefe  meaenso  of  thft  eeMc 
dsssygsd  duriof^  tke  esiiog  ef  th»  iMduded  bodf, 
aetka  whrtineff  m  evidently  ia  aisiesiUr  situe^ioftwilh 
th»  oM  fbsmerbr»  msniiened  ee  ipebded  i».  Sk  hoUow 
apbe^efke.  TW whole  cekiM  dteengeged  fjieee  the 
included  body  is  stopped  by  the  ice  in  tbe  middle  ee- 
wit^  and  tMh  iee  is  pnetereed  fsew  being  efeeted  by 
any  eiher  heal  bT^meana  of  the  ic»  eonlaioed  in  the 
oe«iii  and  in  the.exeeriMd.caeityk  £x!periaienfts  ef  this 
kiM  eennral^  laelfreoa  1.9  tot  M>  heeM,.  bnt  tbegr  eee 
iomseiBMa  aceelemlrd  bopeeveein^  ep^  the  tnbstence  in 
the  intsisee  ea3rit|p  with  well  dsMged  iee^  wkieh.  heetens 
fti  eesiHigt 

^  ll  ie  aheoMe^teqaieile  tbatt  these  hue  ne  case- 
annicatieft  hetenent  tha»  eatemal  adi  eudd|^  emiies 
•f  AeealoriMteiV^cdMrwM  thei  iee*  Mieidl  bv.  the  iH- 
Awnoeof  Am>  ewxoaadioy  ai%  iftihe  wtHtmnt  eeeity, 
wenld  mis  wilds  the  watev  pesdieed.  from  the  iee  of 
themtddh eaeief, whsih  weald  MJengar  he i^meeeare 
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of  the  caloric  lost  by  the  sobetance  snbmitted  to  ezpe- 
riment. 

*'  When  the  temperatnre  of  the  atmosphere  is  only  a 
few  degrees  above  the  freezing  pointy  its  heat  can  hardly 
reach  the  middle  cavity,  being  arrested  by  the  ice  of 
the  cover,  and  of  the  external  cavity  ;  hut,  if  the  tem* 
perature  of  the  air  be  under  the  degree  of  freezing,  it 
might  cool  tbe  ice  contained  hi  the  middle  cavity,  by 
causing  the  ice  in  the  external  cavity  to  fall,  in  the  first 
place,  below  32^  It  is  therefore  essential  that  this 
experiment  be  carried  on  in  a  temperature  somewhat 
above  freezing :  Hence,  in  time  of  frost,  tbe  calorime 

ter  must  be  kept  in  an  apartment  carefiilly  heated.    I 

is  IScewise  necessary  that  the  ice  employed  be  not  nnder^'^* 
32%  for  which  purpose  it  must  be  pounded,  and  spread 
out  tUn  for  some  time,  in  a  place  where  the  teropen^ 
ture  is  higher. 

60  Tables  of  the  specific  caloric  of  bodies  have  been 
given  by  Dr  Crawfofd,  Mr  Kirwan,  Bergman,  Gado- 
lin,  and  Meyer.    The  following  are  the  results  of  their* 
investigatipns. 

Tabls  of  the  Sji>enfk  Caloric  ofvarunn  Bod&s^  thai  (f 

Water  being  :=  l.oooo« 


Bodiet. 


I.  GaS£9. 

Hydrogen  gas 

wygee  ges    . 

Cooimoin  air         • 
Qiirboi^c  9Aid  gae 
Steam 
Aziotlc 


} 


5} 


II.*  l4auios. 

Wbter 

C^bonete  of  apiieonia 
Arteriel  blood 
Cowa  npilk 

Solpburet  of  amnymia 
Venone  blood 
Sohtioe  of  brown  sugar 
Nitric  acid  • 

Sulphate  of  magnesia 
Water 

Common  saH  1 
Water     -     g 

N^tre    I 
Water   8 

Muriate  of  ammopia  j7 
Wuter        -        .       3 
TarUp    I     \ 
W^ter  237.33 
Solution  of  potash     - 
Sulphate  of  iron  i 
Water      -      2.5 
Sulpbs(te  of  soda  x 
Waten      -       2.9 
OU  of  olives 
Ammopia 


Specific 


■^^ 


0.000094 
0.0034 
t>»OOI22 
0.00183 

0.00120 


X.0000 


X.0324 

0.818 


Specific 
Calorie. 


1.346 


0-9^53 


21.4000 
4.7490 

1.79P0 
1.0459 

1.5500 

0.7036 


1.0000 

1.851 

1.030 

0.9999 

0.9940 

0.8928 

o.8&>o 
0.8^ 

0.844 

a832 

o,&i67 

0.779 

o.7«5 
0759 

0-734 

0*728 

0.710 
0.7080 


Tabxz 
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TjBLE  continued. 


Table  otmUmied. 


Bodies. 


1} 


n 


m    I 


Specific 
GnTiij. 


Mariatic  acid 
Sttlpharic  acid  4 
Water       . 
Alam    X      7 
Water  4.453 
Nitric  acid  9^ 
Lime 
Nitre    17 
Water  33" 
Alcohol        •        '" 
Salpharic  acid 
Nitroos  acid 
Lioseed  oil 
Spermaceti  oil        • 
Oil  of  turpentine 
Vinegar 
Lime      9  7 
Water  16  J 
Mercury 
Diitilldd  yinegar 

IIL  Solids* 

Ice        -       .•        • 

Ox-hide  with  the  hair 

Longs  of  a  sheep 

Lean  of  ox-beef 

Pine 

Fir  • 

Lime 

Pitch*pine-    • 

Apple  tree 

Alder 

Oak 

Ash        .        •        • 

Crab-apple 

Rice 

Horse  beans 

Dost  of  the  pine  tree 

Pease 

Beech 

Hornbeam 

Birch 

Wheat 

Elm 

Female  oak 

Plum  tree 

Ebony 

Barley 

(Hu      - 

Pitcoal        •        • 

Charcoal 

Chalk 

Btist  of  iron 

White  oxide  of  antioiony  wash- 
ed        -  •         - 

Oxide  of  copper  nearly  freed 
from  air  -         - 

Qoicklime        •        •        . 


1.122 


0-8371 
X.840 

X-35J 
0.9403 

0.99x0 


Speeifle 
Caloric. 


13-5^ 


0.408 

0-447 
0.408 

0-495 
o.6a9 

0.484 

0.531 

0.631 

0.603 


0.692 
0.690 
0.608 

0.646 
0.668 
0.687 
X.0J4 


0.6800 
0.6631 

0.649 

0.6181 

0.646 

0.6021 

0.5968 

0.576 

0.528 

0.5000 

0472 

0.3870 

0.3346 

0.3100 
0.X030 


0.5^00 

0.787 

0.769 

0.7400 

0.65 

0.60 

0.62 

0.58 

0.57 

0.53 

0.5  X 

0.51 

0.50 

0.5050 

0.5020 

0.5000 

0.4920 

0.40 

0.48 

0.48 

0.4770 

0.47 

0.45 

0-44 

0-43 
0.4210 

0.4160 

0.2777 

0.263X 

0.2564 

0.2500 

0.2270 

0.2272 
0.2199 


Bodies. 


m^ 


Stoneware    .        .        • 

Agate        .  .  • 

Crystal         ... 

Cinders        ... 

Swedish  glass 

Ashes  of  cinders 

Sniphnr        •        •         . 

Flint  glass 

Bust  of  iron  nearly  freed  from 
air 

White  oxide  of  antifflooy  dit- 
to       -  -         - 

Ashes  ef  tbe  elm 

Oxide  of  zinc  nearly  free  from 
air  •  • 

Iron         .        .        .        - 

Brass         ... 

Copper        •        -         - 

Sheet  iron        .        •        • 

Oxide  of  lead  and  tin 

Gun-metal 

White  oxide  of  tin  nearly  firee 
from  air        •        -        - 

Zins      .... 

Ashes  of  charcoal 

Silver         .         .  - 

Yellow  oxide  of  lead  nearly 
freed  from  air        -        - 

Tin  ... 

Antimony        ... 

Gold         . 

Lead  ... 

Bismuth        ... 


Specific 
Gfmiitj. 


2iS48 
3.X89? 

a.386 

X.99 
3-3293 


Cdcri^ 


2.876 
8.784 


8.154 


10.00  X 


7.380 

6.X07 
X9.040 
XX.456 

o.86x 


0.X95 
0.X95 
0.1929 
0.X923 

0.X82 
0.X885 
0.183 
O.X74 

0.1666 

O.X666 

ax40fl 

0.x  369 
0.1264 
0.x  14X 

0.x  X2X 

O.X099 

0.X02 

O.XXOO 

0.0990 
0.098X 
C.0909 

O.O02 
0.0680 

o.o66x 

0.0637 

0.050 

ao424 

0.043 


2.  Of  the  AftsoLUTX  QuAKTXTT  of  Calo&xc. 

X.  Such  are  the  different  methods  which  have  been 
propeeed  to  ascertain  tbe  relative  quantitaes  of  caloric 
which  are  necessary  to  reduce  bodies  to  the  same  teia- 
perature.  Attempts  have  also  been  ouide  to  discover 
the  temperature  of  absolute  privation,  and  thus  to  as- 
certain the  whole  quantity  of  caloric  which  a  body  coo- 
tains.  .^ 

The  first  attempt  made  with  this  view  was  by  the|>f  irriaVt 
late  Dr  Irvine  ef  GUsgow.    The  theorem  which  faeaHihod 
invented  to  ascertain  the  real  zero,  or  the  absolute 
quantity  of  caloric  which  a  body  contains,  is  founded 
on  tbe  uniformity  of  the  specific  caloric  of  bodies  at 
all  temperatures.    And  taking  it  for  granted  that  the      ^^ 
specific  cakrio  of  bodies  is  always  the  same,  whatever  f,^^  «n 
he  the  temperatote,  the  whole  quantity,  or  the  absolute  the  oifer- 
qoautity,  will  be  proportional  to  the  specific  caloric,  '^^jf 
Having  discovered  the  ratio  betweeo  the  absolute  c^-^^l^lf 
lories  of  bodies,  and  the  diffiuence  between  two  abeo* 
lute  Dorics,  the  whfde  quantity  in  any  body  might  be 
found  by  calouktioB.    But  ettlier  tbe  data  en  whiok 
.  the  theorem  proceeds  are  wrong,  or  the  experiments 
which  have  been  made  with  the  view  of  applying  it  to 
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tile  estimation  of  tbe  absolute  qaantity  of  caloric  have 
been  very  inaccuratelj  condacted,  the  results  Tarying 
so  much  from  each  other.     According  to  Dr  Irvine^s 
own  experiments  and  calculation,  the  real  zero  with 
regard  to  ice  would  be  1 228*  below  o^ ;  but  accord- 
ing to  Dr  Crawford^s  it  is  1500^.     Mr  Kirwan  makes 
it  13 18*  below  o^,  from  a  comparison  of  the  specific  ca- 
loric of  water  and  ice.     Lavoisier  and  La  Place  fix  it 
at  3426^  below  o^,  from  the  result  of  experiments  on  a 
mixture  of  water  and  quicklime.    But  in  other  experi- 
ments by  the  same  philosophers,  there  i^  a  great  varia- 
tion in  the  result.     Four  parts  of  sulphuric  acid,  and 
three  parts  of  water,  mixed  together,  give  a  result  for 
tbe  real  zero  equal  to  7260^  below  d9 ;  and  four  parts 
of  sulphuric  acid,  and  five  of  water,  give  it  onlv  equal 
to  2598*  below  o^.      Professor  Robison,  speaking  of 
the  specific  and  absolute  quantities  of  heat  in  bodies 
being  supposed  to  be  proportional,  observes  that  **  this 
opinion  is  jnst,  only  on  the  supposition  that  the  mea- 
sures obtained  by  experiments  and  calculation  are  con- 
stantly the  same,  whatever  the  temperatures  may  be 
in  which  the  experiments  are  made.     Dr  Irvine^s  in- 
genious method  of  discovering  the  temperature  of  ab- 
solute privation,  evidently  presupposes  this  constancy 
of  specific  heat  y  or,  if  they  are  not  constant,  it  sup- 
poses that  we  know  the  whole  law  of  variation.    Now, 
both  of  these  assumptions  are  improbable.     In  none  of 
the  progressions  of  natural  operations  that  we  are  ac- 
quainted with  do  we  find  this  constancy.     It  is  much 
more  analogons  to  other  phenomena,  to  suppose  that, 
in  the  temperatures  near  to  that  of  absolute  privation, 
the  quantities  of  heat  necessary  for  producing  eqnal 
elevation  gradually  diminish,  and  this,  perhaps,  with- 
out end,  tike  the  distance  of  the  hyperbola  from  its  as- 
symptote.     It  is  equally  probable  that  the  law  of  dimi- 
nution may  be  different  in  different  snbstanees.     This 
will  canse  the  measures  of  specific  heats  to  change  their 
proportions  continually }  and  therefore  tiie  specific  ca- 
pacities observed  in  temperatures,  all  of  which  are  far 
removed  from- that  of  the  entire  absence  of  heat,  give 
us  no  means  of  obtaining  the  proportions  of  tbe  accn- 
mulated  sum  of  all  the  heats  which  have  been  received 
into  tbe  snbstanees.    It  follows  from  this,  that  e^en  al- 
though it  should  be  granted  to  Dr  Irvine,  that  the 
heat  which  emerges,  in  mixing  vitriolic  acid  And  water, 
or  in  the  freezing  of  water,  is  the  difference  between 
the  absolute  beats  of  the  mixture  or  the  ice,  and  the 
absolute  heats  of  the  substances  before  mixture,  or  of 
the  water  before  freezing,  still  we  cannot  ascertain 
those  absolnte  heats,  or  the  temperature  of  no  heat. 

Accordingly  it  appears,  that  it.  has  been  only  in  a 
very  few  cases  tbat-Dr  Irvine  found  a  tolerable  coin- 
cidence of  his  determination  of  this  extreme  cold ,  and 
tbe  determination  by.  means  of  InisUnres  differed  enor- 
mously from  those  obtained  By  means  of  congelation ; 
I*  and  still  more  from  those  obtained  by  means  of  the  con- 
densation of  vapour  *. 

2*  Mr  Dalton  has  proposed  another  hypothesis  for 
determining  tbe  real  zero,  or  the  absolute  quantity  of 
caloric  in  bodies.  He  observes  that  the  remarkable 
fact  of  tbe  qoatttity  of  expansion  of  elastic  fluids  being 
the  same  in  the  same  circumstances,  shews,  that  it  de- 
pends solely  upon  heat  3  **  whereas  the  expansion  in  so- 
lid and  liquid  bodies  seema  to  depend  upon  an  adjust- 
ment o£  the.  two  opposite  forces  of  heat  and  chemical 

3 


affinity,  tbe  one  a  constant  force  in  the  same  tempera*  Caloiic. 
tore,  the  other  a  variable  one,  according  to  tbe  nature  ■  v  '" 
of  tbe  body  \  hence  the  unequal  expansion  of  such  bo- 
dies. It  seems  therefore  that  general  laws  respecting 
the  absolute  quantity  and  the  nature  of  heat,  are  more 
likely  to  be  derived  from  elastic  fluids  than  from  other 
substances. 

^^  In  order  to  explain  the  manner  in  which  elastic 
fluids  expand  by  heat,  let  us  assume  an  hypothesis  that- 
the  repulsive  force  of  each  particle  is  exactly  propor- 
tional to  the  whole  quantity  of  heat  combined  with  it, 
or  in  otner  words  to  its  temperature  reckoned  from  the 
point  of  total  privation  :  then  since  tbe  diameter  of 
each  particle's  sphere  of  influence  is  as  the  cube  root 
of  the  spkce   occupied  by  the  mass,   we  shall  have 

Vxooo  :  V1325  (10  :  11,  nearly)  ::  the  absolute 
quantity  of  heat  in  air  of  $$^  :  tbe  absolute  quantity 
in  air  of  212^.  Tliis  gives  the  point  of  total  privation 
of  heat,  or  absolute  cold,  at  1547^  below  tbe  point  at 
which  water  freezes.  Dr  Crawford  deduces  the  said 
point,  by  a  method  wholly  different,  to  be  1532^.  So 
near  a  coincidence  is  certainly  more  than  fortuitous. 

*'  The  only  objection  I  see  to  this  hypothesis  is,  that 
it  necessarily  requires  the  augmentation  of  elastic  fluids 
for  a  given  quantity  of  beat  to  be  greater  in  the  higher 
temperatures  than  in  the  lower,  because  the  cubes  of 
a  series  of  numbers  in  arithmetical  progression  differ 
more  the  larger  the  numbers  or  roots :  but  it  has  just 
been  shewn  that  in  fact  an  augmentation  of  a  contrary 
kind  is  observed.  This  refers  us  to  the  consideration 
whether  the  mercurial  thermometer  is  an  accurate 
measure  of  the  increments  of  heat :  if  it  be,  the  hypo- 
thesis fails  \  but  if  equal  increments  of  heat  cause  a 
greater  expansion  in  mercury,  in  the  higher  than  in 
the  lower  tJemperatures,  and  tlmt  in  a  small  degree, 
tbe  fact  noticed  above,  instead  of  being  an  objection,  . 
will  corroborate  the  hypothesis.  Dr  ^awford  deter- 
mines the  expansions  of  mercury  to  be  very  nearly  in 
proportion  to  the  increments  of  beat :  M.  de  Luc  makes 
them  to  be  less  for  a  given  quantity  of  heat  in  the  lower 
than  in  the  higher  part' of  the  scale  \  and  in  a  ratio 
that  agrees  with  this  hypothesis.  Now  as  every  other 
liquid  we  are  acquainted  with  is  found  to  expand  more 
in  the  higher  than  in  the  lower  temperatures,  analogy 
is  in  favour  of  the  conclusions  of  De  Luc,, that  mercury 
does  the  same."'  %imnek» 

The  different'  methods  which  have  been  proposed  jHfm^ 
by  philosophers  to  determine  the  real  zero,  or  the  ah- v.  602. 
solute  quantity  of  caloric  in  bodies,  and  the  want  of 
coincidence  between  the  results  of  the  experiments  and 
calonlations  founded  on  these  methods,  shew  ns,  at 
least,  that  the  subject  is  attended  with  great  difliculty 
and  uncertainty.  Perhaps  the  present  state  of  our 
knowledge  does  not  fnntsb  us  with  the  means  of  re- 
moving the  diflSculty. 

3.  Having  thus  considered  the  relative  and  abso-ColiL 
lute  quantities  of  calorie  in  bodies,  and  the  methods 
which  have  been  proposed  for  ascertaining  these  quan- 
tities, it  may  be  necessary  to  state  in  what  sense,  or 
with  what  limitations,  tbe  term  cold  is  to  be  employed. 
When  we  leave  a  room  at  tbe  temperature  of  60°,  and 
go  into  the  air  in  a  frosty  day  at  the  temperature  of 
42^,  we  say  that  it  is  cold  ;  or  when  the  hand  is  held 
in  water  at  the  temperature  of  lOO^  for  a  few  minutes, 
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Caloric*  and  then  saddenly  plunged  into  water  at  the  tempera- 
ture of  40%  the  latter  is  said  to  be  cold.  This,  how- 
ever, IS  merely  an  expression  of  the  sensation  excited  in 
the  body,  which  depends  solely  on  the.  abstraction  of  its 
heat.  This  may  be  proved  by  the  following  experi- 
ment. If  three  quantities  of  water  are  taken,  the  first 
at  the  temperature  of  32%  the  second  at  the  tempera- 
ture of  50,  and  the  third  at  the  temperature  of  100^. 
Immerse  the  right  hand  into  the  water  at  the  tempera- 
ture of  >i  00^,  and  the  left  into  the  water  at  the  tempe- 
rature of  32^.  Let  them  remain  for  a  minute,  and 
then  suddenly  plunge  both  hands  into  the  water  at  the 
intermediate  temperature  of  50^  9  the  right  hand  will 
feel  cold,  and  the  left  hand  warm }  and  thus  different 
"Sensations  are  produced  by  the  same  body  at  the  same 
time  and  at  the  same  temperature.  This  depends  en- 
tirely on  the  previous  state  of  the  hands,  and  on  the 
absorption  or  abstraction  of  caloric  ;  and  this  seeming 
paradox  is  easily  explained  by  what  has  been  said  on 
the  equal  distribution  of  caloric.  The  right  hand 
which  was-  placed  in  the  water  at  the  temperature  of 
100°  absorbed  caloric,  because  the  temperature  of  the 
water  is  above  that  of  the  body.  This  excites  the  sen- 
sation of  heat ;  but  when  the  same  hand  is  placed  in 
the  water  at  the  temperature  of  50°  it  is  deprived  of 
caloric,  because  the  surrounding  medium  is  far  below 
its  temperature  ;  and  thus  the  sensation  of  cold  is  pro- 
duced, fittt  from  the  left  hand,  placed,  in  the  water  at 
32^  caloric  is  abstracted,  which  gives  the  sensation  of 
cold,  and  the  same- hand  placed  in  the  water  at  50^  re- 
ceives caloric,  and  this  enterii^  the  body,  excites  the 
sensation  of  heat. 

Thus,  then,  the  term  coid  is  merely  expressive  of 
the  relative  temperature  oF  two  bodies.  In  conmion 
language  the  word  co/d  is  sufficiently  intelliciblei  but 
in  the  present  view  of  the  doctrine  of  caloric,  it  can 
have  no  other  precise  meaning,  than  to  express  the  ab- 
sence of  a  quantity  of  heat. 

The  remarkable  effects  which  were  produced  on  fluids 
by  the  abstraction  of  caloric,  were  once  ascribed  rather 
to  the  addition  of  a  new  body,  than  to  the  abstraction 
of  one  formerly  in  combination.  The  hypothesis  of  Le 
A(airan  and  Mnschenbroeck,  supposed  the  existence  of 
irigorific  particles  j  and  this  prevailed  till  the  efiects  of 
caloric  were  developed  by  the  discoveries  of  modera 
chemistry.  They  were  led  to  this  hypothesis  from  ob- 
serving the  increase  of  bulk  which  takes  place  when 
water  13  converted  from  the  fluid  into  the  solid  state* 
These  frigorific  particles  were  imagined  to  have  some  re- 
semblance to  nitre.  This  opinion  probably  arose  from 
the  circumstance  of  a  great  degree  of  cold,  or  dimi- 
nution of  temperature,  being  produced  by  dissolvinff 
nitre  in  water.  The  frigorific  particles  were  supposed 
-to  be  constantly  floating  ia  the  air,  and  by  mixing  with 
liquid  bodies,  as  water,  converted  them  into  solids,  by 
acting  the  part  of  wedges,  which  prevented  the  free 
motion  of  the  particles  among  each  other. 

The  experiments  of  Professor  Pictet,  in  which  «old 
seemed  to  be  reflected,  still  gave  some  support  to  this 
opinion.  Two  concave  mirrors  of  tin  were  placed  at 
the  distance  of  lof-  feet  from  each  other ;  «  glass  ves- 
sel full  of  snow  was  placed  in  the  focus  of  the  one,  and 
an  air  thermometer  iu  that  of  the  other.  The  thermo- 
meter sank  several  degrees,  but  when  the  snow  was  re- 
moved, it  rose  aeain }  and  when  a  greater  degree'  of 
«cold  waa  jNTodocca  on  tiw  mowi  bj  pooling  an  acid  of« 
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on  it  which  dissolved  it  rapidly,  the  thermometer  fell 
several  degrees  lower.  .  At  first  sight  it  appears,  that 
cold  has  been  given  out  by  the  snow,  and  this  cold  re- 
flected by  the  mirrors  occasioned  the  fall  of  the  ther- 
mometer. The  explanation  of  this  fact  has  been 
reckoned  difficult  j  but,  on  closer  attention,  all  diffi-  273 
cutty  vanishes.  The  thermometer  itself  is  a  radiant  Aeoosated 
body  and  ;  its  loss  of  heat,  by  radiation,  is  rendered  ap-^ 
parent  when  placed  ia  a  situation  in  which  a  stream  of 
caloric  is  invited  by  tlie  cold  body,  the  snow  ;  and  the 
direction  of  this  current  made  to  pass  through  the  bulb 
of  the  thermometer,  as  through  a  focus,  by  the  adapta* 
tion  of  the  metallic  reflecting  surfaces.  See  the  article 
Cold  in  our  Supplement  :  in  which  it  is  to  be  ob- 
served, however,  that  the  doctrine  of  Professor  Lesslie 
is  adopted,  by  which  the  phenomena  of  radiation  are 
ascribed  to  certain  rapid  vibrations  or  pulses  taking 
place  in  the  surrounding  air,  in  straight  lines,  between 
a  hot  and  a  cold  body,  whether  the  air  is  in  other  re- 
spects stagnant  or  subjected  to  motions  in  any  other  di- 
rection. This  doctrine,  we  may  observe  in  the  passing, 
receives  great  countenance  from  the  fact  already  men- 
tioned, of  the  great  interruption  to  radiation,  when  % 
heated  body  is  placed  in  an  exhausted  receiver,  or  the 
Torricellian  vacuum. 

4.  Great  degrees  of  cold  are  produced,  bymixingf ^  mdaes 
together  substances  which  dissolve  rapidly.     4liere»*gieaicQl& 
son  of  this  will  appear  by  recollecting  what  has  been 
said  of  the  absorption  of  caloric  when  a  solid  body  ia 
converted  into  a  fluid.    Mixtures  to  prodnce  artificial 
cold,  are  generally  made  of  the  neutral  salts  dissolved 
in  water }  of  diluted  acids  and  some  of  the  neutral  salts  ^ 
and  of  snow  or  pounded  ice  with  tome  of  these  salts. 
A  great  number  of  experiments  were  made  upon  this 
subject  by  Mr  Walker  *  )  also  by  Professor  Lowitz  of*  pkA 
Petersburgh  t }  by  Foorcroy  and  Vauquelin  %  j  and  by  ZVaat. 
Guy  ton  §,    The  following  table  exhibits  the  lesnlti  of '795*  ^ 
these  experiments.  *7°*  *^'* 


Tjaojs  rfFreefmg  Mixtures. 


p.  ISO. 

£Mm.v«L 


Muourei. 


I. 


Paru 
r  Muriate  of  ammonia   c 
\  Nitre       - 
I  Water     -         -       18I 


5  From  50®  to  10' 


{Muriate  of  ammonia   5 
Nitre       - 
Sulphate  of  soda 
Water  -  i6 


Fmm  50^  to  4< 


C  Nitrate  of  ammonia    1 
3*    1^  Water      -         -         1 


r  Nitrate  of  ammonia  i 
<  Carbonate  of  soda  i 
t  Water     -         -         j 


f  Sulphate  of  soda         ^ 
•'*     (,  Diluted  nitric  acid     2 


{Sulphate  of  soda 
Muriate  of  ammonia  4 
Nitre       .        .        I 
Diluted  nitric  acid     4 


From  56^  to  4^ 


From  50®  to  7* 


From  JO*  to  3* 


From  50*  fee  XQ^ 


XBB.  p. 

sSi. 
{IMLsjo. 


CHEMISTRY. 


481 
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Table  of  Freezing  Muttures  continued. 


Mtxtarev. 


Parts 


rfiolplwte  of  Bodft 

<  Nitrate  of  ammonia    dFrom  50^  to  14* 

'(.Dilated  nitric  acid     4 


n      r  Photphate  of  soda       dp 
\  Dilated  oitrio  acid     4 


rbcrmometer  tinki." 


rem  50®  to  I  a* 


r  Phosphate  of  soda       9 
9.     <  Nitrate  of  ammonia    6  From  50^  to  21° 
C  Diluted  nitric  acid     4 


C*  Sulphate  of  soda         8 
*    \  Muriatic  acid    •        5 


C  Sulphate  of  soda 

\  Diluted  sulphuric  acid  4 


,2       f^**^ 

(^  Common  salt 


f  Snow  or  poor.ded  ice  2 
'^*    t^io'nonsalt      - 


}Snow  or  pounded  ice  i 
Common  salt      -       5 
Mariiite  of  ammonia 
and  nitre       •         j 


'5' 


rSnow  or  pounded  ice  X2 
<  Common  salt  •  5 
(.  Nitrate  of  ammonia   '5 


^     C  Snow  and  diluted  oi- 
'^-    I     trie  acid 


,  ^     1  Potash 
*7-    5  Snow 


4 
3 


rSnow     •  •        -         2 

i8.    <  Dilutedsttlphuric  acid  1 

(.Diluted  nitric  acid      1 


irfkM*VMi^^*i 


CSnow         -         -        1 
'  ^'    l[^  Diluted  sulphuric  acid  i 


iito« 


From  50®  to  o* 


From  50*  to  3^ 


From  5$*  to  o* 


From  0®  to  —  f 


From— 5®  to  — 18* 


5  From  ~  18°  to  «- 25^ 


From  o''  to  —  46^ 


From  32®  to  —  51^ 


From  —  !©•  to  —  $6^ 


From  20®  to  —  6o* 


C  Muriate  of  lime 
^°-    I  Snow 


From  32®  to  —  50' 


C  Muriate  of  lime 
**•     (.Snow        . 


21 
I 


C  Muriate  of  lime 
**•    ISnow        . 


3 

I 


C  Diltttedsulpbur.acid  xo 


^3*    iSfiow 


8 


From  0**  to  —  66^ 


From  —  40*  to  —  73* 


From  —  68^  to 


How  to 


When  any  of  these  snbttmoces  are  to  be  employed  as 
freeung  mixtures,  the  salts  should  he  used  fresh  ory- 
Vol.  V.  Part  11.  t 


stallizedy  and  reduced  to  fine   powder  $  And   it  will    Catoric 
be  found  most  convenient  to  observe  the  proportions  *      ^     ^ 
which  are  set  down  in  the  table.     Suppose  it  is  want- 
ed to  produce  a  degree  of  artificial  cold  equal  to  — jo^y  , 
which  is  that  produced  from  32°  by  the  20tli  freezing 
niiztore.     The  substances  employea,  namelyi  the  mU<- 
riate  of  lime  and  the  snow,  must  be  previously  cooled 
down  to  the  temperature  of  32^,  or  any  degree  beloW 
it.    This  may  be  done  by  placing  them  separately  in 
the  I  lib  freezing  mixture,  the  sulphate  of  soda  and  di- 
luted sulphuric  acid,  which  reduces  the  temperature 
from  50^  to  3^;  or  in  the  I2th  freezing  mixture  of 
snow  and  common  salt,  which  reduces  it  from  32®  to 
O.     The  materials,  thus  cooled  down,  are  then  to  be 
mixed  together  as  quickly  as  possible,  when,  if  the  ex- 
periment succeed,  the  temperature  will  fall  from  32^  to      176 
—50^,  as  in  the  20th  freezing  mixture.     The  vessels  Veueli. 
which  are  employed  for  these  processes  should  be  very 
thin,  and  made  of  the  best  conductors  of  caloric.     Ves- 
sels of  tin  plate  answer  the  purpose,  and  when  acids 
are  to  be  used,   they  may  be  lined  with  wax,  which 
will  secure  them  sufficiently  against  their  action.   They 
should  be  of  no  larger  dimensions  than  just  to  contain 
the  materials. 

Sect.  VI.  Of  the  Sources  of  Caloric* 

We  are  now  to  consider  the  means  by  which  caloria 
may  be  evolved,  or  rendered  sensible.  This  is  a  sub- 
ject of  great  importance,  both  as  a  curious  investiffa- 
tion,  and  as  a  useful  and  necessary  application  in  cne^ 
mistry  and  the  arts  of  life.  The  different  sources  from 
which  caloric  is  derived,  or  the  means  which  are  em- 
ployed for  its  evolution,  may  be  reckoned  five  in  num- 
ber j  namely,  percussion^  friction,  mixture,  the  son, 
combustion :  and  in  this  order  we  shall  now  consi- 
der them. 

First  Source  of  Caloric, 


The  production  of  heat  by  striking  together  flint  rli^t  and 
and  steel,  is  a  well-known  fact.    The  same  thing  also  iteeL 
takes  place  when  many  other  hard  bodies  are  struck 
against  each  other.     Fires  are  frequently  kindled  by 
making  a  piece  of  iron  red-hot  by  striking  it  smartly      ^^g 
and  repeatedly  with  e  hammer.     In  most  of  the  cases  Heat  pfo* 
in  which  caloric  is  evolved  by  percussion,  this  evolu-  doced, 
tion  is  ascribed  to  the  condensation  of  the  particles  o^'^J^,^ 
the  body  struck.     A  condensation  has  been  observed  to  ^^^ 
take  place,  both  in  elastic  fluids  aTid  liquids.  _ 

I.  The  sudden  coudensation  of  air  alone  has  beeninains 
found  to  produce  a  change  of  several  degrees  in  the 
thermometer^  In  some  experiments  by  Dr  Darwin, 
the  conden^d  air  firom  an  air-gun,  thrown  on  the  bulb 
of  a  thermometer,  uniformly  sunk  it  about  2*.  This 
shews  that  the  air  had  given  out  some  of  its  caloric  ; 
for  during  the  operation  of  condensing  it,  the  apparatus 
became  sensibly  hot  *•  «  pyiat, ' 

Mr  Dalton\f  experimeota  bo  the  condensation  and  TWaib 
rarefaction  of  air,  shew  that  an  increase  of  temperature  *7'9» 
of  50^  ill  produced,  by  admitting  air  into  an  eibaost-  ^  ^^ 
ed  receiver ;  and  when  the  equilibrium  is  restored  to 
ooudensed  air,  50^  of  cold  are  produced.    The  sudden- 
ness of  the  Csll  and  rise  of  the  thermometer  is  very  re- 

3  P  nutf kallo 
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Calocic.  n«rkaUe  id  these  cases^  and  finun  this  caxcmDatMio^ 
Mr  Dalton  oonjectures,  that  the  real  chasge  of  tei»* 
perature  of  the  air  or  medium  was  much,  greaier  than 
ibe  thermometer  indioafeedt  hot  thaJt  the  Laoiualitj  ex- 
isted only  for  a  fiew  McoDda  *•  From  these  ezperimenta, 
therefibre,  it  appears  tttat  caJoric  is  eTvlved  dariiig 
the  coudensatloo,  aod  absorbed  duciag  the  rarefaction 
of  air. 

A  GODSiderable  rise  id  temperature  takes  place,  when 
diflferent  gases  oolte  together,  and  are  ceodensed*  Mi]b- 
riatic  acid  gas  and  aDunoniaeal  gas,  when  combuied  to- 
gether,  form  a  solid  sali  ^  and  during  this  comfaination 
a  great  quanlitj  of  calorie  is  evolved. 

2-  To  the  same  cause  is  ascribed  tlie  calpue  which 
is  evolved  by  the  percussioo  of  hard  bodies*  This  is 
paiticolarly  the  case  with  metallic  substances.  Be- 
fore hainasering^  the  specific  graiviij  of  icon  is  7*788  ; 
after  it  is  haonoiered  it  increases  to  7*840.  In  some 
other  metals  the  increase  of  density  is  still  more  re* 
markable.  Before  hammeriogi  jplatinum  is  only  19.5  \ 
and  after  hammerinff,  its  specific  gravity  is  increased 
to  23.0.  As  a  prooi  that  the  heat  is  evolved  by  eon* 
deosation,  iron«  which  has  been  once  heated  by  ham- 
meringy  cannot  be  subjected  to  a  repetition  of  the  same 
process  till  it  has  been  again  exposed  to  heat.  It  has 
become  to  brittle  that  it  flies  to  pieces  nnder  the  ham- 
mer. 

^  It  is  pedbaps  more  difficak  to  acconnt  (or  the  ca^ 

iwBoSui-  ^®"^  and  light  which  are  emiUied  hy  incombustible  suU 

tibletgif.   stances  >  as,  for  instance«  in  the  case  of  two  quartz 

log  oat       stones  struck  against  each  other,  which  has  been.  aU 

beat  when  ready  alluded  to  in.  treaiipig  of  Irigbt.    The  particles  of 

fttrack.        i\xe^  bodies  which  were  struck  c£  by  percussioui  are 

found,  OQ  examinatinn«  to  be.  in  a  state  of  fusion ;  and 

it  would  appear  that  d}is  is  a  case  in  which  light  and 

caloric  are  emitted  without  oxygen  having  any  share 

in  the  action,  as  is  supposed  to  happen  in  all  caaes  of 

combustion. 

In  some  observatiftns  an  the  apfiearances  produced 

by  the  collision  of  steel  with  hard  bodies,  made  by  Sir 

y^^*      H.  Davy,  he  mentions  timt  Mr  Hawksbee  shewed  f , 

vol.  wJT   ^^^  ^  sparks  coitld  be  produced  in  vacuo ;  a  faint 

p.  1165.  '  light  was  only  perceived*    Sir  H*  Davy  thinks,  that 

the  vivid  sparks  obtained  firom  steel  in  tbe  atmosphere, 

are  owing  to  the  combination  of  the  small  abraded  and 

heated  metallic  particles  with  oxygen  j  but  it  has  been 

doubted,  he  observes,  whether  the  faint  luminous  ap« 

pearance,  when  the  experiment  is  made  in  vacno^  be 

owing  to  the  light  produced  by  the  fracture  and  abraT 

sion  of  the  particles  of  the  flint,  or  only  partly  to  this 

cause,  and  partly  to  the  ignition  of  the  minute  filaments 

semrated  irom  the  steeU    When  a  fine  and  thin  fljut, 

which  is  easily  broken,  is  used  for  the  collision  in  vof 

cuo^  the  light  is  more  vivid  than  when  a  thick  one  is 

employed*    IVom  this  be  concJudes^  that  the  partidss 
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of  steel  are  rendered  lumineos  in  eonseqiieiice  of  com*    Cidocia 
bostion*    This  conclnsien  was  |HBO»(d hy  the  lUlowing '-    w     ^ 
experiment. 

A  tUn  piece  of  iron  pyrites  was  inserCed  in  a  gmi* 
lock  in  place  of  the  flial*  By  cnlliaioo  ia  the  atmos* 
phere  it  gave  vivid  spatks^  chieflywhite,  but  sometimes 
mixed  with  a  few  red  sparks.  The  aame  ciqierimeni 
was  repealed  when  tfie  apparatas  was  iatradnced  into 
the  exhausted  receiver  of  aaesir-pMip}  hat  OD  light 

Sir  H.  Davy  further  ebservies,  that  hodaea  which  be«Sapposed 
come  luminous  by  being  struck  or  rnhhed  together  m^®.^  ^^^ 
BacMO,  under  water,  or  in  gases  that  do  aet  eentain 
oxygen ;  such  bodies,  for  instance,  as  ioate  asd  carbo* 
Date  of  Ume,  siJicemis  stones,  gliass,  sugar,  and  many  of 
the  compound  salts,  are  both  eleotnee  pet  m  and  phos- 
phoiesceat  EubBfsnrfs  %  so-  that  the  flashes  they  pee- 
duce  are  probably  occasioned,  partly  by  electricity  and 
partly  by  phosphorescence.  In  some  caaes,  however, 
by  the collisinn  of  very  hard  stony  bodies,  whieh-nve 
bad  conductors  of  heat,  there  may  be  an  adnal  igni* 
tion  of  the  particles.  This  seeosa  te  be  oeontenanced 
1^  varinna  facts.  Mr  T.  Wedgwood  £Mwd,  that  « 
piece  of  window-glasSi^  when  brought  into  contact  with 
a  revolving  wheel  of  grit,  became  red-hot  at  ito  point 

capable  of  inflaming  gonpowder  :uid  hydve^eii  gas  f  \  ^ 
and  we  are  informed.  Sir  H»  Davy  adds^  by  a  late  4^. 
v^Fogev  (a),  that  the  naiieea  of  Qonalashka  light  their 
fires  by  striking  together  two  pieees  of  qnattx  over  dry 
grass,  their  sanaces  being  previously  nibhcd  with  snl- 
phur*.  ^ 

Second  source  of  Calone,  toL  L 

Friction.  ^  ^^ 


friction.     The  intensity  of  the  heat  prednoed  by  fric»,j^^°^ 
tion  dopends  on  many  eirenmstances,  and-  varies  chiefly 
in  the  ratio  of  the  time  employed  and  the  wiliife  audi 
surface    of   the    bodtea  which  are  rabbad;  together. 

ef  dry  wood,  they  may  be  inflamed  j  faint  eveo  when 
they  possess  combustibility  in  a  low-  degree,  er  are  al« 

tiMMiilAJP  UlAOmblMtAbMu    tllA  tAmimCBinZA.  "»^^  llA.  KBiOM^ 

e'WpC^^*'e^'»      ■■W^^^FWPW^W^W^F^^rl^^^P^        W^^r     ^^P^BB  y^WV^^^m^^^  flBSW^^   ^^^^    ■^DV^^^W 

80  high  as  to  communicate  a  degree  of  heat  snfficioit 
to  set  fire  to  oombostible  bodies.  Gsaatec  diflicolty; 
Still  attends  the  explanation  of  the  phcoomcoa  of  the 

of  hard,  incombustible  bodies.  In  many  inatanoea 
there  can  he  no  increase  ef  density  by  the  ftictioo, 
for  calorie  is  evolved  by.  rubbing  together  two  pieeea 
of  wood,  or  robbing  the  hand  ea  a  pieee  of  soft  doth 
where  incresse  of  density  can  scarcely  be  sopposed. 

nlos  aah  tb^  uMkfj^ttA^  Af  famiig**^***™^  ^—  **»*^**^«^  Kn.  n^ 

counted  for  by  the  diminntion  of  thei  specific  eabric  of 

the 


(s)  Sauer's  account  of  this  fact  is  the  following :  '*  I  observed  in  all  the  huts  a  basket  containing  two  large 
pieces  of  quartx>  a  W^  piece  of  native  sulphur,  and  seme  dry  grase-or^  mess.  Tbie  serves  theee  vtt  kindiingj 
fiires  \  for  which  pwpfUse  thi^  rub  the  native  solphur  on  the  stones  over  the  dry  geass,  strewed  lightly  with  a 
few  feathers  in  the  top.  where  the.  sulphur  lalls^  then,  they  strike  the  two  stones  one  aeainst  the  other  $  the  fine 
particles  of  snlpbuc  immedieikly  blaze  like  a  flaek  eriightning,  and  communicating  with  the  straw,  set  the  whole 
ID  a  flaoie*    'SM^er^s  Amcmnt  ofBiUing£'$  JEigMrdajsw  to  tkf  warihemparit  ofBmmOf  p*  I59» 
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di0  iMdtcft  xMA  aoe  nriiWd  togttlier  i  fer  Coiiiit  Bom* 
ford,  who  iDHcie  bome  imtartsimf^  exprnsiattoto  on  thai 
•ufajeoty  couM  not  diieovcr  turj  cb«^  in  tint  respect, 
tad  soppoiiog  that  this  shooge  had  takes  place,  k  oo«U 
not  Imvo  bteo  aolBfliciitij  great  to  acoaaat  for  a)l  the 
heat  produced.  Id  one  of  these  experiments  he  took 
a  hiaaa  suc«poiiMler,  oast  aoU^  and  roagh  as  it  came 
fp9tt  the  fnjMjditry  ;  fixed  k  hortBontally  on  the  horiog 
machine,  and  caused  ks  extreauty  te  be  cat  off  j  and 
hy  tkimiag  rooad  the  metal  ia  that  part»  a. solid  cylin- 
der vas  formeii  f }  inches  ia  diametor,  and  9,!^  inches 
leag*  This  w hca  fiaithed  lemained  jaiaed  to  the  leift 
^  tbe  asetal  hy  a  snail  cylindrical  ntek  af  iaehea  ia 
diABBttlcr,  and  ^  iaches  Joag.  This  ahMt  cylinder 
was  bored  viUi  a  horizanlai  boNK  osed  in  boring  ca»* 
aaa.  Its  bera^  whieh  area  g^V  iochea  in  diaaietec,  in- 
stead  of  baiBg  cantioned  throagh  its  whole  hingtk  91^ 
inches,  was  only  7<f^  inches  in  length*  A  sdid  hafttem 
of  2^  indies  in  lengtk  was  thus  left.  A  blunt  sleel 
borer  was  pressed  against  the  bottom  of  the  bore  of  the 
cy Under  with  a  farce  e^nal  to  10,000  lb.  avoirdupeia  \ 
and  the  cylinder  was  tanttd  round  by  horses  at  the 
fate  of  abaui  3a  tiiaes  ia  a  asinote*  T»  prevent  the 
dissipation  of  the  beat,  the  cyliader  was  carened  an 
with  thick  flannel.  At  the  Iteginning  of  the  expert* 
SKOt  the  tampemtnre  of  the  ear  and  ef  the  cylinder 
wa»  6o^  At  the  end  of  y/^  when  k  had  made  960 
revolutions,  a  metoarial  thefmometer  wae  intradnced 
into  the  bale  bmuIa  te  reeaive  it  in  the  side  of  the  cy- 
Uadeci  and  the  mercaiy  rose  to  190^  When  the 
borer  was  remoied,  aad  the  metallin  dast  taken  out  of 
tbe  bottom  of  the  eyiiadet,  k  waa  ibaad  to  ameaat  to 
8j7  gn.  As  tbe  weight  ef  this  dust  amanals  to  an 
aMre  thas  ttv^  part  of  that  of  the  cylinder,  it  most 
have  gif  en  off  948^  to  raise  the  lempevature  of  the  cy* 
Under  1%  and  consequently  k  moat  ba^re  given  not 
66fS6Q'^  of  1^^  *n  the  oaarse  of  the  exper imantp 

a*  Bnt  to  detenaiae  whether  the  air  of  the  aiOM^ 
sphere  had  wmf  part  or  aot  ia  the  nenerat^  of  this 
liratt  he  QDntrived  the  foUowiag  dacieive.  experiment. 
The  apparatna  waa  iacinand  in  a  wwadan  bgv,  whinh 
was  aMide  walcr»tight,  and  filled  with  water,  so  sa  te 
exdade  oompktclv  Ibe  extecnal  air.  Tbe  quaatifey 
of  water  employed  was  18.77  lb*  avoirdnpeia»  or  ai 
wine  gaUanis  and  the  tenpeBalnre  at  the  eenimeoce- 
aaaat  of  the  espestmeat  waa  6o^.  The  waehiae.  wm 
put  in  motifl«»  aad  eioved  at  tha  <a«e  rate-as  in  the 
fioeioer  eKptranant.  At  tbe  ead  of  an  henr  the  tempa- 
ralnre  mm  107^ » ia  half  an  hour  moi»»  it  loee  to  1^% 
and  «t  tha  end  ef  two  hours  and  30'  from  the  beginning 
of  the  eKperioeat  the  water  actually  boiled.  By  Count 
Rumford's  calculation  the  caleno  geaecaAad  by  frictiea 
in  this  expanmeaA*  and  aeonavilatad  ki  t,wo  hoars  and 
^\  woitld  bave  Wted  ice-cold  wateir  iio\  or  caused 
^  to  boil.  Fvam  the  lesulta  of  his  coanpivlation  it  apr 
pears,  Ibat  the  fnai^ky  of  oalaric  thus  geneiated 
eqaaUy,  w%i  gatatev  thaa  that  paoduced  eiuably  in 
Ike  QMabwtion  of  niae  vavroaad)e%  each  ^  of  an  indh 
in  diameter,  homing  clearly  for  tKe  same  \fiigfh  of  tian^ 

Reflectbg  im  .these  experio^ents,  Qoont  Bumford 
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recurs  to  tbe  question,  What  is  heatf  Is  tl.ere  any    calorie, 
such  thing  as  an  igneous  fluid  ?  And  after  stating  that    ■■  m.    ■■ 
tbe  quantity  of  caloric  thus  generated  coald  neither  be      ^^7 
fomished  by  the  particles  of  the  metal  detached  from^*^^^ 
the  solid  masses,  nor  by  the  air,  nor  bv  the  water,  be-c^Q^iQ^^, 
cause  it  must  have  received  its  heat  n-ooi  the  appara- that  heat 
tus,  he  concludes,  that  caloric  is  not  a  materisJ  sub- >>  motion, 
stance,  but  only  a  peculiar  kind  of  motion  produced 
among  the  particles  of  matter  t.  f  />At/. 

3.  The  experiments  of  Professor  Pictet  also  provci  Tnnu. 
that  the  caloric  generated  by  friction  ia  not  Owing  to  ^79^*  ^  '^ 
the  combbation   of  oxygen  with  any  ef  tbe  bodies. 
He  contrived  an  apfiaratus  which  con  Id  be  introduced 
into  the  receiver  of  an  air-pump.     By  means  of  this  g^\  ^^ 
apparatus,  a  pieoe  of  adamantine  spar  was   nibbed  nented  by 
against  a  steel  con  in  tbe  open  air.     A  thermometer^  frictkui  not 
which  was  fixed  m  the  inside  of  the  cop,  did  not  rise^^^'^f  '* 
when  tbe  apparatus  was  set  in  motion,  alltiough  sbund*^^^^ 
ance  of  sparks  were  produced.    When  the  apparatus  oxygen, 
was  placed  in  an  exhausted  receiver,  and  the  experi* 
ment  repeated,  a  phosphoric  light,  but  no  sparks,  ap- 
peared, nor  was  the  thermometer  any  way  affected  ^ 
but  when  a  smaller  brass  eup  was  employed,  and  a 
pieoe  of  brass  rubbed  against  it  in  the  open  air,  the 
tbannometer  was  net  affeolad  till  the  motion  ceased, 
and  then  it  Eoaa  0^3^.    Tha  oalorio,  it  would  appear, 
was  carried  off  aa  it  waa  geaecaled,  by  tbe  motion  of 
the  air.     When  the  san»  ezpeetment  waa  repeated 
M  vorao^  the  thenneaseler  roee  usP^  and  it  began  to 
rise  as  seen  as  tlie  Uatiaa  oenuMnoed.    When  a  piece 
of  wood  waa  aiade  to  rub  en  a  wooden  cnp»  the  thmno- 
meter  rose  a.l*,  and  in  vacmo  2^^f.  fEfmi 

These  eaperimeats,  Iberefi^ie,  are  aafficiently  tMi*mrieFcm, 
dssive  to  prove  that  tba  ealsce  evdvad  by  friction  kchap.  ix. 
not  derived  ftom  tha  ataMapbeve  ^  bat  still  the  questioa 
reaors.  Whet  ia  its  aiigia !  Ne^satisfiaotory  aaaaMv  can 
be  given  ta  this  qaastioait  if  it  caaoat  be  reaahred,  asp^^^j^ 
some  have  supposed,  by  having^  recoorse  to  the  agency  owing  to 
of  electricity  j  and  considering  the  similarity  of  the  elcctridtf. 
effect  of  caloric  and  electricity  in  heating  and  cool- 
ing bodies,  in  producing  tbe  expansion  and  fusion  of 
aiatalliQ  sobataneea,  ia  efeeliBg  tha  aataat  oombostion 
of  inflanuaabk  matteas,.  and  that  ia  other  reepeets  the 
ono  can  be  •nbttitailad  Csr  tha  other,  k^k  net  at  aU  in^ 
piabable  that  eleetaie.  aMtlary  whioh  la  geaeiatcd  ia 
^veat  abandeaae  by  friction,  nanr  be  the  obief  agent 
la  tfas  ovohitiaa.  of  oaMc  by  the  mctioa  of  bodies  oa 
eacb  otbecw 

4.  la  soaae  obsenratiana  oa  nasntsaMas  iaiamma^choHS^of 
tiana  bgr  Bavtbddi,  he  meatlMe  tba  experimeaia  which  wood  in 
ware  repealed  bf  Dr  Paleanit  fca  obtainiagfire  hy  thenachiaet 
fr ielieft  ef  ime  pieceaaf  weed,  in  whieb  he  ga«e  to  oae^™P<^'^*^^ 
q(  the  mbbiog  piaees  the  Smm  of  aUbkt,  and  to  the^^^'^ 
other  thait  of  a  spindle  or  cgpUndnc }  and  ae  the  reeakstion. 
of  some  of  these  experiaifints  asaof  importiHice.toibaw 
what,  attantiaai  ought  to  be  paid  to  tbe  chaiae  ef  waad^ 
in  the  ceaatraatiaa  ef  macbsnes  and  laaUMBisiita  where 
tbara  is  ctatjdaaible.  ficiatiaa^  wa  ahatt  stale  tbe  fol- 
lowing. 
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Grliodcn. 

Tablet. 

Dnrattoii 

Effect 

Boxwood^ 

Box, 

3' 

Sensible  beat. 

do. 

Poplar, 

J 

do. 

do. 

Oak, 

5 

do. 

do. 

Mulberry, 

3 

f  Considerablebeat 
\     and  smoke. 

do. 

Laurel, 

3 

do. 

Laurel, 

Poplar, 

2 

do. 

do. 

Ivj, 

a 

do. 

Ivy, 

Box, 

3 

do. 

do. 

Walnut, 

3 

do. 

Olive, 

Olive, 

3 

do. 
r  Considerablebeat 

Mulberry, 

Laurel. 

3 

<  smoke  andblack- 
(.ness. 

Asb, 

Oak, 

Sensible  beaU 

do. 

Fir, 

do. 

Peartree, 

Oak, 

do. 

Cherry, 

Elm, 

do. 

Plumtree, 

Apple  tree, 

do. 

Oak, 

• 

Fir, 

do. 

Wben  tbe  experiment  was  changed,  and  a  cylinder 
of  one  of  tbe  kinds  of  wood  was  robbed  between  two 
tablets  of  tbe  other  j  as,  for  example,  a  cylinder  of  pop- 
lar between  two  tablets  of  mulberry  wood,  the  in- 
•rease  of  tbe  rubbed  surfaces  which  were  in  contact 
with  tbe  air,  produced  a  temperature  much  more  oon« 
aiderable :  and  almost  the  whole  of  the  kinds  of  wood 
enumerated  above  took  fire. 

Tbe  effect  of  friction  also  varies  according  as  the 
woods  employed  of  tho  same  kind  are  rubbed  in  the  di« 
rection  of  the  fibres,  or  when  tbe  fibres  cross  each  other. 
In  the  first  case  the  friction  and  heat  generated  are 

t  AnnaLdemoch  more  considerable  than  in  tbe  second  t. 

ChpM.  vol. 

sl^i*.  Third  Source  of  Caloric, 

p.  a5«. 

Mixtyre* 

u  It  19  one  op  the  characteristics  of  chemical  action 
to  produce  a  change  of  temperature.  This  happens  in 
consequence  of  the  increase  or  diminution  of  bulk  of 
the  bodies  which  have  been  the  subject  of  combination, 
or  a  total  change  of  their  state  and  properties.  Thus 
it  has  been  established  as  a  general  law  in  chemical 
science,  that  all  bodies  which  pass  from  tbe  solid  to  the  . 
fluid  state,  absorb  a  quantity  of  caloric ;  and  all  bodies 
which  pass  from  the  fluid  to  tbe  solid  state,  give  ont 
caloric.  This  law,  therefore,  will  enable  us  to  acconnt 
for  those  changes  which  take  place  by  tbe  mixture  of 
different  bodies.  In  the  conrse  of  the  details  of  che- 
mical science,  we  shall  have  frequent  opp<ntunities  of 
pointing  out  tbe  effects  of  this  law.  At  present  we 
afaall  only  mention  a  few  instances  in  which  caloric  is 
evolved  by  mixture  attended  with  chemical  action. 

Zr  Wlieii  two  aubstanoes  in.  tbe  state  of  gas  enter 
into  union,  and  form  a  solid  or  liquid  body,  calprio  is 
evolved. 

a*.  Amaoniaical  gas  and  muriatic  acid  gaSf  which,, 
^ben  mixed  together,  inst^tly  combine,  and  form  a 
solid  salt,  giv«  o^t,  at  thet  same  time,  a  quantity  of  ca^ 
Ifuric. 

k^  WheoL  oxygtn  gas  and  nitric  oxidci  gas  ujtfi  txuxH- 


HI 
Change  of 
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tare  by 
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together,  tbey  combine  and  form  a  liquid,  and  at  tbe  Calorie. 
moment  of  vnioD  ffive  oat  cal^^ic  <      ^     * 

3.  When  two  liquids  are  mixed  together,  provided 
tlie  density  of  tbe  mixture  bo  greater  than  tbe  mean  of 
tbe  two  liquids,  caloric  is  evolved  during  the  combi- 
nation. 

a.  Wben  alcohol  and  water  are  mixed,  the  density 
is  greater  than  tbe  mean  of  tbe  two  liquidn  j  caloric, 
therefore,  is  given  out  during  tbe  mixture. 

L  A  much  mater  degree  of  beat  is  produced  by 
mixing  sulpbuno  acid  and  water*  If  four  partr^of  sol- 
pbnric  acid  be  combined  with  one  part  of  water,  the 
density  of  tbe  mixture  is  much  greater  than  the  ostium 
density  of  tbe  two  liquids,  and  accordingly  tbe  quantity 
of  caloric  evolved  is  sufficient  to  boil  water. 

4.  A  great  quantity  of  ^oric  is  alsoffiven  ont  when 
a  fluid  body  combines  with  a  solid.  We  have  an  in* 
stance  of  this  in  tbe  slacking  of  lime. 

a.  When  water  is  thrown  upon  quicklime,  it  instant* 
ly  disappears }  for  part  of  it  combines  with  tbe  lime, 
and  becomes  sblid  $  and  thus  passing  from  the  liquid 
to  tbe  solid  state,  it  gives  out  caloric. 

b.  If  a  quantity  of  sulphuric  acid  be  poured  upon 
quicklime,  tbe  caloric  evolved  is  sufficient  to  raise  part 
of  tbe  sulphuric  acid  into  vapour* 

5.  Were  we  to  reverse  these  experiments,  and  81x10  0011  pi«. 
instances  of  caloric  being  absorbed  during  tbe  mixture  doeed  by 
of  bodies,  we  should  observe  the  operation  of  tbe  same^"^?  ^ 
law,  in  the  case  of  solid  bodies  becoming  fluid,  pn>-^?!^ 
ducing  a  great  degree  of  cold.     But  it  appears  tbat||,|^    ^ 
the  production  of  cold  by  the  solution  of  salts  in  water 

is  owing  to  tbe  water  which  is  in  a  previous  state 
of  combination  with  one  of  the  salts,  and  thus  water 
passing  from  the  solid  to  the  liquid  state,  must  absorb 
caloric,  and  therefore  produce  cold.  The  salts  whicb 
are  best  adapted  for  this  purpose,  contain  a  great  pro- 
portion of  water  in  tbe  composition  ;  for  if  tbe  same 
salts  are  deprived  of  water  by  exposing  them  to  beat, 
tbe  same  effect  by  no  means  tolbws.  On  the  contrary, 
when  they  are  dissolved  in  water  in  this  state,  beat  is 
produced,  because  they  combine  with  a  portion  of  the 
water  for  which  tbey  have  a  strong  affinity,  and  tbit 
water  passing  firom  tbe  liquid  to  the  solid  state,  gives 
out  its  caloric.  ^^ 

6.  A  considerable  qnantity  of  caloric  is  also  gene- Heat  ctoI- 
rated  in  other  mixtures,  in'  which  the  fermentation  and  vid  ia  ftr. 
puArefactioa  of  animal  and  vegetable  sobstaoces  takes  "^^^' 
place*    During  theie  processes  the  substances  whicb    ^ 

are  held  in  solution  enter  into  new  combinations,  and 
their  chemical  properties  are  totally  changed^  While 
this  change  is  going  on,  there  is  a  gradual  and  con- 
ttant  evolution  of  caloric. 

It  is  an  artificial  heat  of  this  kind  which  is  gene- 
rated by  animal  and  vegetat>le  matters,  and  on  ac- 
count of  its  uniformity  and  oonstancy  is  employed  for 
promoting  vegetation ;  as  when  hone  dung  and  tan- 
ner^s  bark  are  used  in  making  hot  beds )  or  for  tbe 
batching  of  eggs,  a  practice  which*  has  been  long  ib^ 
use  IP  ^gypt. 

Fourth  Source  of  Caloric,. 

The  Sum., 

I.  But  tbe  great  saiorce  of  light  and*  beat  ii^  tbe  plai- 
netacy  system  is  the  sim»    When  treatipg^  of  light  we 
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ncstiodei  s  Bpeeulaliod  rf  |iha<wphcrt  about  the  gmtt 
ftiMl  coMtant  watte  of  Ugbt,  which  the  aniif  although  a 
body  of  iiDiiienie  maniitude,  must  sustain.  But  since 
the  nature  and  constitution  of  the  sun  were  discovered 
by  Dr  Hencbel,  these  speculations  fall  to  the  ground. 
According  to  these  discoveries,  the  sun  is  not,  as  was 
fotmerly  supposed,  an  immense  globe  of  fire,  in  which 
the  materials  composing  it  are  continually  wasting  by 
combustion ;  but  a  solid  opaque  body»  similar  to  tlie 
other  planets,  and  surrounded  by  a  very  dense  atmo- 
sphere,  in  which  are  observed  two  kinds  of  clouds.  The 
lower  reffion  of  clouds  is  similar  to  those  in  the  atmo- 
sphere of  the  earth.  The  uppermost  region  of  clouds 
is  lominotts,  and  from  this  proceed  the  light  and  heat 
which  were  supposed  to  come  from  the  body  of  the  son. 
This  luminous  region,  it  appears  from  Dr  Herschel's 
observations,  in  consequence  of  changes  which  seem  to 
be  constantly  going  on  in  it,  exhibits  different  degrees 
of  splendour,  diminishing  greatly  the  quantity  of  light 
and  heat  which  are  emitted  at  other  times.  To  these 
variations  he  ascribes  much  of  the  difference  of  tempe- 
rature in  different  seasons,  and  the  consequent  abun- 
dance or  deficiency  of  crops. 

3.  It  is  a  familiar  as  well  as  a  correct  observation, 
that  dark-coloured  clothes,  as  black  for  instance,  are 
much  warmer  than  those  which  are  of  a  lighter  colour. 
The  rays  of  light,  and  also  probably  those  of  caloric, 
are  reflected  in  greater  proportion  by  white  bodies  than 
by  those  of  a  deeper  colour.  The  sun*s  ravs  enttr  the 
opaque  body,  and  combine  with  it,  and  thus  increase 
the  temperature.  These  rays  are  permitted  to  pass 
through  transparent  bodies,  which  are  very  little  af- 
fected by  them ;  but  combining  with  opaque  bodies  they 
heat  them,  and  the  deeper  the  colour  of  the  body  the 
greater  is  the  increase  of  temperature. 

3.  But  this  has  not  been  left  to  the  uncertainty  of 
common  observation.  Experiments  were  made  by  Dr 
Franklin,  and  before  him  by  Dr  Hooke,  to  ascertain 
this  cartons  point.  Pieces  of  cloth  of  different  colours 
were  placed  upon  snow,  and  exposed  to  the  light  of  the 
sun.  The  colours  were  white,  red,  blue,  black  j  and 
it  was  found  that  the  darkest  colooied  pieces  hnd  ad- 
mitted most  heat,  because  they  sunk  deepest  in  the 
soow,  and  this  was  in  proportion  to  the  darkness  of  the 
colears. 

Sir  H.  Davy  made  a  similar  experiment,  to  deter* 
mine  the  correspondence  between  the  increase  of  re- 
pulsive motion  in  bodies  from  the  action  of  light  and 
dark  colonrs. 

^  Six  similar  pieces  of  copper,  of  equal  weighty  size, 
and  density,  each  an  inch  square,  and  two  lines  thick, 
were  coloured,  one  white,  one  yellow,  one  red,  one 
green,  one  blue,  and  one  black.  A  portion  of  a  mix- 
tore  of  oil  and  wax,  which  became  flaid  at  about  76^, 
was  placed  on  (he  centre  of  each  on  the  inferior  side. 
They  were  then- attached  to  a  board  paiated  white,  and 
so  placed  with  regard  to  the  sun,  that  their  upper  sur- 
faces were  equally  exposed  to  the  light.     Their/  inferior 
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sorfoces,  to  which  the  cerate  was  attached,  were  eqoallv   Caloric, 
deprived  of  light  and  heat.     The  cerate  on  the  black '       »      n^ 
plate  began  to  melt  perceptibly  before  the  rest,  the  blue 
next  in  order,  then  the  green  and  the  red,  and  lastly 
the  yellow.    The  white  was  scarcely  at  all  affected } 
the  black  was  in  a  complete  state  of  fusion*.*'     It  ap-  *  BmMom^ 
pears,  therefore,  from  these  experiments,  that  caloric  ^l*"^^* 
enters  bodies  in  different  proportions  ;  and  in  the  great- ^"*'*  ^  ^ 
est  proportion  in  the  darkest  colonred  bodies.  ,_ 

It  appears  too,  that  those  bodies  which  absorb  most  Bodies 
light,  acquire  the  greatest  degree  of  temperature  when^hich  ab»- 
exposed   to  the  sun's  rays.     This  has   been   detoon-  Sl,'??' ^ 
strated  by  the  experiments  of  Wedgwood,  Cavallo, 
and  Pictet. 

The  former  took  two  pieces  of  phosphorescent  marble, 
one  of  which  was  blackened,  and  placed  them  on  a  hot 
No  light  appeared  from  the  blackened  marble. 


iron. 


but  the  other  exhibited  its  usual  phosphorescence.'  Up- 
on a  second  exposure,  the  piece  which  was  not  black- 
ened gave  a  faint  li^irlit ;  the  blackened  one,  as  before, 
gave  none  at  all.  When  the  black  was  wiped  off,  and 
both  pieces  were  again  placed  upon  the  heater,  no 
light  appeared  either  from  the  one  or  the  other.  This 
experiment  shows,  that  the  phosphorescent  property  waa- 
nearly  destroyed  without  any  visible  light  having 
appeared.  But  both  pieces  of  marble  before  being 
heated,  must  have  contained  the  same  quantity  of  light 
and  heat,  and  therefore  the  light  from  the  blackened 
piece  must  have  been  absorbed  by  the  black  colour*.     *  Pkil§u 

In  Cavallo's  experiments  (u),  the  bulb  of  a  ther-  ^Vanci 
momeler  was  painted  black,  and  exposed  along  with'79>* 
other  thermometers  to  the  sun's  rays.    The  blackened'*  *^  * 
thermometer  indicated  a  temperature  10^  higher  than, 
the  other  i  but  this  d^ffsreno^  ^^  iM>t  consUnt }   for 
it  varied  according  to  the  brightness  of*  the  son,  and 
the  density  and  temperatnre  of  the  atmosphere.    €k>n«- 
siderable  variations  were  ahw  observed,  from  the  dif- 
ference of  colours  which  were  employed, .  and  from  the 
difference  of  polish  of  the  surface  of  the  plate. 

The  same  thing  was  observed  when  the  thermome- 
ters were  exposed  to  strong  day  ligbk  The  thermo- 
meter whose  bulb  was  bhickened.  indicated  the  highest 
temperature  f .  f  A,  1 7  to. 

In  an  experiment  made  b^  Proftsior  Pictet,  two^  6^7* 
thermometers,  one  of  which  had  ite  bulb  blackened, 
when  they  were  kept  in  a  dark  place,  indicated  the 
same  temperature.    These  experimente  prove  the  close 
connection  between-  light  and  caloric  >  for  the  greater 
the  proportion  of  light  absorbed  by  any  body,  the  higher 
is  the  temperature  of  that  body.    And  when  the  light  £'^'*'*'**' 
is  totally  excluded,  as  ia  the  last  mentioned  experiment ^iff'^y, 
of  Pictet,  the  temperatnre  is  the  same  t*  300  * 

4.  But  it  has  been  shewn  that  there  is  a  very  great  Diflvneat 
difference  iu  the  heating  power  of  the  different  rays  of  hs^tiag 
light.     It  appears,  from  the  experiments  of  Dr  Hers- ^^^  ^' 
cbel,  that  this  heating  power  increases  from  the  middle         ^ 
of  the  spectrum  to  the  red  ray,  and  is  greatest  beyond 
it,  whece  the  rays  are  invisible..  Hence  it  is  inferred, 

that 


(V)  The  hint  of  these  experiments,  he  says,  was  taken  from  the  account  of  an  experiment  in  %  volume  of  the 
Philosophical  Transactions,  made  with,  a  thermometer  whose  bulb  was  painted  black,  and  exposed  to  the  rays  of ' 
the  son.     The  experiment. alluded  tcwas  made  by  Dr  Watson,  bishop  of  Llanda£   Phihtophk^  TratuacUMUf^ 
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UuA  die  -vayf^  of  li|bt  and  calorie  neaiijr  «coQaifafl!3r 
eacb  ocber»  and  that  the  latter  are  in  difiereot  profor* 
tieaa  sa  jthe  different  coloored  raja. 

It  bat  also  been  shewn,  that  the  diffesent  rsiya  of 
iigfat  (urodooe  different  chemical  efi'ects  00  meiaiJic  salts 
and  oxides.  These  effeets  increase  on  the  opiMsite  di- 
rection of  the  spectrum^  from  the  heativg  power  of  the 
rays.  From  the  middle  of  the  spectrum  towards  the 
violet  end,  they  becooie  more  powerl'nl  \  and  produce 
the  greatest  emct  beyond  the  visible  rays. 

5.  From  these  discoveries  it  appears,  that  the  solar 
rays  are  of  three  kinds,  i.  Bays  which  produce  beat* 
2.  Bays  which  produce  colour^  and,  5.  Bays  which 
deprive  metallic  substances  of  their  oxygen.  The  first 
set  of  rays  is  in  greatest  abundance,  or  moot  peweiful, 
towards  the  red  end  of  the  spedram,  and  they  are  least 
refracted.  The  second  set,  or  those  which  iUumiaate 
objects,  are  most  powerful  in  the  middle  of  the  spec- 
trum ;  and  the  third  set  produce  the  greatest  effect  to* 
wards  the  violet  end,  where  the  rays  are  most  refrac- 
ted. 

6.  The  solar  njs  pais  through  tranapareat  bodies 
without  increasing  their  temperature.  The  atmosr 
phere,  fisr  instance,  teceives  little  or  no  increase  of 
temperature  by  transmitting  the  sun^s  rays  till. these 
rays  are  reflected  from  other  bodies,  or  commonicated 
to  it  by  bodies  which  have  absorbed  them.  This  is  al- 
so proved  by  the  sun^i  rays  being  transmitted  through 
convex  lenses,  producing  a  Ugh  dome  of  temperature 
when  they  are  coocentratedy  but  giving  no  increase  of 
temperatore  to  the  glass  itself.  By  this  method,  the 
heat  wbicb  proceeds  from  the  son  can  be  greatly  in- 
creased. Indeed,  the  totenaitv  of  temperature  produced 
in  tbis  way  is  equal  to  that  of  the  hottest  furnace.  This 
is  done  either  by  reflecting  the  snn^s  rays  from  a  con- 
cave polished  mirror,  or  by  cottceatratiag  or  collecting 
them,  by  the  refraeting  power  of  convex  knses,  and  di- 
recting the  rays  thus  coBceatraled  on  the  combostible 
body.     See  BuBNuro  Gitusm 

Fifth  Source  of  Cak)riq» 
Combustion. 

It  was  impossibie  for  mcli  whose  attention  was  di- 
rected to  the  pheaomena  of  aatiire,  long  to  pass  un* 
observed  the  singular  appearaacea  which  are  ^diibited 
in  the  combustion  of  bodies. 

As  combustion  is  one  of  the  principal  soorces  of 
heat,  it  has  long  oceapied  the  attention  of  men  in  go* 
neral,  both  as  to  the  means  of  its  improvement  and 
application  in  the  arts  of  life,  and  in  the  discovery  of 
a  theory  or  explanation  which  will  acconnt  for  the 
phenomena.  Bat  the  want  of  success  in  this  branch 
of  philosophical  investigation,  even  at  the  present  day, 
shews  that  the  subject  is  attended  with  great  diffi* 
culty. 

When  a  piece  of  iron  is  exposed  to  a  high  tempera* 
ture,  it  becomes  red  hot,  and  when  it  is  removed  frtjm 
the  heated  body,  it  continues  for  some  time  to  give 
out  light  and  heat.  But  when  it  is  suffered  to  cool,  it 
returns  to  the  same  state  in  which  it  was  before  it  was 
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heated.    When  a  piece  of  arntd  is  faanaft,  ik  aiaa  gseoa   Calorie, 
out  light  and  heat ;  hot  dudag  Chis  praoess  it  is  totally 
changed.     Great  part  is  dissipaled,  aiul  mMmg  le- 
■Miins  but  a  smaU  quantity  of  ashes. 

When  a  piece  of  fiul|ibur  is  expased  toatenpentuie 
between  506^  aad  400^,  it  takes  fire  and  bums,  gives 
oat  heat  aad  light  4  and  daring  this  peoeees  the  sulphur 
has  acquired  new  pmpeities,  or  has  aateied  into  new 
combination*.    . 

When  a  metallic  sobstaace,  sine  for  insJanrr^  is -er- Bodies' to. 
posed  to  a  certain  temperatara,  it  aha  ondesgoes  a  very  ^'y  chat. 
great  change,  daring  which  heat  and  light  are  S^^^^^ 
out.    The  zinc  is  changed  to  a  light  floocnlmit  a^h-^^ 
ataace  \  most  other  asetab  are  redneed  to  the  fona  of 
powder.     To  tliese  sahstaBoes  waa  formerly  gi^ca  the 
name  of  cohts  i  they  are  now  deaaaiittated  muks* 

Now,  none  of  these  chan^as  can  be  effected  svithoift 
the  presence  of  atmospherical  air,  or  rather  without  the 
presence  of  OKygeoous  gaa,  which  is  one  of  its  eoa- 
stitDent  parts,  and  that  part  of  it  which  is  oeocasary         g 
for  the  process  of  combostisn.    la  all  cases  where  qob»*>  Qjtjgcnotn 
bnation  takes  place,  oxygen  disappears  or  changes  its  gas  ncoes. 
sUte  ^  light  and  heat  are  easitted,  aad  the  coaAns>«^'°this 
tible  body  has  chaaged  its  properties.    Sach  are  the^**^*^^ 
phenomena  of  conkhnstioa,  so  fiur  as  observation. and  exp 
pennMut  have  gone  \  but  still  the  difliiailty  aeaHuas,  to 
discover  what  share  the  diffisrent  agents  w4ich  are  ne- 
cessarily concerned  in  tbis  peacess  kive  in  the  cfaangea 
which  are  effected.     It  is  now  amaecsally  agreed^  that 
oxygen  is  fixed  in  the  comhoattUe  body  duriag  the  pro- 
cess of  combostioB,  and  that  the  caloDc  mlnA  ms  ac- 
cessary to  retua  the  oxygen  in  the  state  of  an  ehwiie 
fluid  being  emitted  during  the  change,  n  the  soorce  of      ._ 
the  heat  which  is  given  oat  by  burning  bodies.    BntSomve  of 
what  is  the  source  of  the  light  ?     Is  it  emtttad  by»thctke  figbt 
oxygenous  ^as  along  with  the  caloric  in  its  clumge^^^^^^* 
from  the  fluid  to  the  solid  state  ?  Or  has  it  been  a 
stituent  part  oi  the  combustible  bodv  which  is 
rated  during  combustion  ?   On  tbis  pomt,  difleaent  opi- 
nions have  been  eniortained  by  pkiloiophcvs,  aad  Uie 
question  in  a  great  measure  atiU  remaiaa  aadecided* 
Let  us  now  consider  the  different  theories  which  have 
been  proposed  to  account  for  these  pbaaomeaa*  310 

I.  In  the  early  dawn  of  chemistrvy  Hhrn.  the  aoa^Tlicories. 
tered  facts  were  first  collected,  and  it  began  to  aaiaaie 
a  sdentific  form,  attempts  ta  explaia  this  proaass  were 
soon  made.  Bescher  was  the  &at  who  gaive  aay  oao* 
sistent  form  to  a  theory  of  oonfthnstaoa.  Befeae  his 
time,  sulphur  was  considered  as  the  uniuaaal  inflam- 
mable principle}  bat  he  lejeotad  this  opuuao^  consi- 
dering sulphur  as  an  inflaauaafale  sttbataaee*  oantsuniag 
the  principle  of  inflammability,  hut  not  that  principle 
itaelf.  This  theory  was  improved  and  extended  by 
Stabl,  who  gave  this  princtpln  the  nauM  at  pkkeis^ 
tan  (x),  firom  which  the  theory  ia  called  the  p£l»> 
gatio,  and  frem  his  own  mune  the  SuMian  theory.  311 
This  principle  was  su]^osed  to  exist  in  all  iaflanunabieStahiisa. 
bodies,  and  to  be  the  same  in  alk  The  diversity  which 
is  observed  among  them,  in  external  appearance  and 
other  properties,  is  owing  to  the  other  principles  or  ele- 
ments of  which  they  are  composed,  and  with  which  the 

common 


tained. 


(x)  This  principle  was  also  called  terra  sccunda^  or  terra  inflammabilis. 
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OMmioQ  priociiria  of  ioflammiibilitf)  or  pMogitton,  is 
coinbintdt  Corobtntion,  with  liie  several  phenomena 
that  attend  iti  is  supposed  to  depend  on  a  gradual  ae* 
paration  and  dissfpatien  of  this  prineiple  \  and  this  bet- 
ing once  separated,  what  remains  of  tile  body  is  no 
longer  combattible,  hot  vi  sinilar  to  other  kindi»of  mat- 
ter. This  prineiplo  is  represented  as  a  dry  sifhstanoe, 
of  an  earthy  aatore,  composed  of  particles  whieb  more 
than  aU  others  are  disposed  to  be  aiFected  with  a  swift 
whirling  motion.  IfVbeo  the  particles  of  a  body  ai« 
agitated  with  this  motion,  the  body  becomes  hot,  is  ig»- 
nited,  or  undei^goes  combnstion  according  to  itovio- 
lence.  The  boat  and  the  light  which  are  emitted  du- 
ring combustion,  depend  upon  a  peculiar  motion  of  the 
particles  of  matter  j  plilogistoni  which  is  supposed  to 
be  oontained  in  aH  combusible  substances,  being  motit 
disposed  to  assume  this  motion  *. 

2.  Before  this  time  a  diflferent  theory  had  been  pro- 
jiosed  by  Dr  Hooke,  who  published  an  account  of  k 
m  t66Sj  itt  a  work  entitled  MkrograpfHa  ;  and,  in  the 
^ear  1676,  in  another  work  caHed  Lmnpe»*  Accent- 
ing  to  this  theory,  the  air  of  the  atmosphere  i»  the  unr- 
▼mal  solvent  of  all  combostibleo.  This  solution  takes 
place  when  the  temperatotw  of  the  combustible  bod^  is 
•nffictentl^  raised,  and  during  the  violence  <^  its  action 
the  heat  is  emitted.  This  dissolution  of  inflammable 
bodies  is  a  substance  inberent  in  the  air,  similar  to  that 
whiek  is  fixed  in  saltpetre,  if  not  the  very  same.  Du- 
fioff  this  diosohnion  of  bodies,  part  unites  with  the  air 
•od  ooeapes ;  and  part,  after  being  mixed  with  it,  forms 
a  ooagulom  or  precipttatton^  some  of  which  being  lights 
is  carried  away,  while  another  paxt  which  i»  heavier 
remains  behind. 

Some  time  after,  an  acoount  of  the  same  theory  was 
published  by  Dr  Mayow,  with  some  additional  expe- 
riments^  m  a  work  ontidod'  De  Sal-mtro  ei  S^fintu  Np^ 
tro^4fite9m  The  hitr»>aerial  particles^  or  the  spiritus 
nitroHNlreus  of  Mayow,  wat  the  same  as  the  universal 
solvent  of  Hooke.  According-  to  Mayow,  tbia  spiritns . 
nitro-aereus  conrists  of  minute  particles,  from  the  mo- 
tion of  whiek  il  is  ppodooed,  and  when  the  motiott  is 
more  rapid,  not  only  heat  but  light  also  is  extricated. 
The  feHowtng  abstract  of  tbe  theory  of  Dr  Hooke, 
witk  PfofeMor  Robisott's  observations,  will  not^  we  hope, 
be  uaaceeptaUe  to  oar  readers. 

**  This  theory,  so  oppomte,  as  Dr  Black  observes^ 
to  the  theorr  of  dtahl,  is  not  so  recent  as  is  generally 
tmagbed.  It  was  seen  in  all  ita  extent  and  importance 
by  Dr  Robert  Hookev  ^nc  ^  ^^  greatest  geniuses, 
and  most  afdeat'in^oirers  into  the  operations  of  nature, 
who  figured  during  the  latter  half  of  the  I7tli  oentnryi 
a  period  fuH  of  great  discoveries. 

'*  Dr  Hooke  pvopoeed  this  tbsory  in  oonsidtrable 
dcteil  in  his  Mkrograpkia^  pnblisbed  in  16^5  j  and  in 
bia  Xaif^pa^  published  in  1676;  and  he  raakee  it  an 
important  docttine  in  bio  treatise  on  CooMts,  and  in 
many  passa^  of  bit  Cutlerian  Leotureo.  He  promi- 
ses to  take  It  into  serious  oonsideration,  and-  te  publish 
a  fbll  oxhihMo*  of  it.  The  allusions  made  to  it  in  bis 
lectures,  make  it  evident  that  be 'bad  oontinued  to  make 
souM  dasnltoffy  additions  to  bis- first  coneeptiensi.  His 
Lampas  contains  a  most  aeeurate^esplanatien««f  flame^ 
which  caaaet  be  iOfpamedf  by  any  perfonuuica  of  the 
prssantday. 
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**  In  the  Mierographia  he  stotee  the  theory  m  the    Cslorfc 


follewing  words : 

'*  X.  The  air  m  which  we  live,  and  breathe,  aad 
moi^  and  which  jencompasses  and  cherishes  all  bodSes, 
is  tbe  universal  solvent  of  all  sulphnrons  (synonymous 
at  that  time  with  inflaasmable)  bodies. 

^  2.  This  action  it  performs,  not  till  the  body  be 
sufficiently  heated,  as  we  obaerve  in  other  solatious. 

**  3.  TAis  tKtmn  of  diuobuhm  frodueet  the  great 
heat  which  tve  caMJire. 

**  4*  It  acts  with  such  videnoe  as  to  agitato  the  par* 
tides  of  the  diaphanoas  body,  air,  and  to  produce  that 
elastic  pulse  called  light. 

^  5.  This  action,  or  disaolotioa  of  iaflunmafale  bo* 
dies,  is  performed  by  tttubsUmce  inherent  tia,  tmd  mm* 
ed  wUh  the  m'r^  that  h  Uke^  if  not  the  very  same  with 
that  which  u  fixed  m  eaUpetre. 

^  d.  In  this  dissolution  of  bodies  by  tbe  air,  a  part 
of  the  body  uniting  with  the  air  is  dissolved  or  turned 
into  air,  and  escapes  and  flies  about. 

**  7.  As  one  part  is  thus  turned  into  air,  so  another 
is  mixed  with  it,  but  forme  a  coagulnniy  or  prscipita- 
tion,  some  of  which  is  so  light  as  to  be  carried  away 
with  tbe  air,  while  other  groseer  and  heavier  matters 
remain  behind,  &e.  &c.  This  latter  artide  is  fre- 
quently employed  in  other  parts  of  his  writings,  and 
is  sometimee  called  a  grosser  compound^  mixed  with 
matters  terrene,  and  origindly  insoluble  in  air,  and 
incombuettble. 

**  Can  any  thing  more  be  wanting  to  prove  Uaat  tbie 
ie  the  same  with  tbe  modern  theory  of  oombustbn  ? 
Nothing  but  to  skew  that  thie  eoagnlom  conUuned  the 
air  which  had  fiirmed  it,  by  shewing  an  increase  of 
ito  weight,  or  by  separating  it  agab.  But  the  eager 
mind  of  Hooka,  attneCed  by  every  appearance  of  no- 
▼dty,  was  satisfied  with  dbe  general  notion  of  a  great 
subject^  and  immediately  quitted  it  in  chase  of  some 
other  intereeting  object.  Had  he  not  been  thus  led  off 
by  a  new  pursuit,  this  wonderfnl  man  would  not  only 
have  antidpatod^  but  completBd  many  of  the  great 
discoveries  of  the  last  oentnry.  It  was  a  bold  coaoep* 
tion,  and  only  a  vigorous  mind  could  entertain  it  fiir  a 
moment,  that  the  vast  heat  of  combustion  was  contain- 
ed id  a  hrngtwrn-  of  air.  Yet  tbie  was  his  opinion,  as 
appears  by  the  explanation  which  he  gives,  in  various 
meetings  of  tbeHoyd  Society,  and  ia  his  lectures  on 
comets,  of  the  deflagration  of  combuetible  bodies  witk 
saltpetre,  and  of  fieiy  motion. 

^  In  the  treatise  called  £mnt/Mf,  he  obeervee  that 
this  bis  treatise,  publbbed  eleven  jwaie  beforot  bad 
been  very  favourably  zeeetved,  and  that  be  bad  not 
seen  any  vaKd  objection  offered  to  it.  It  was  in  this 
interval  that  Dr  Mayow  at  Oxford  publidied  hie 
book  De  Sai-Nitro  ei  Spiritu  Nitro^aSree^  ia  whioh 
he  holds  proeisdy  tke  same  doctrine  ^  but  his  exiiibi» 
tion  of  it  is  obscurot  cemplieatcd,  and  wavcringi  oux- 
ed  with  much  mechanisal  nonsense,  of  wedges,  and 
darts,  and  motions,  &c.  accordiar  to  tbe  unbion  of 
the  times.  Heoke'a  conception  of  the  subjeot,  on  the 
contrary^  ie  olear,  eimplei  and  steady.  The  only  ad** 
dition  made  by  Mayow  an  eome  oheervatione  on  the 
iaerease  of  wei^t  obeefved  in  the  proparadoa  of 
diapbosntio^  antimony,  See.     Hooke,  explaining  at  a 
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c;«Mo.  bers  workmen,  who  called  the  litharge  which  formed 
*  "v  -'  on  the  surface  of  the  melted  lead  dross,  and  took  it  with 
them  as  their  perquisite,  says  expressly  that  they  can 
make  dross  of  the  whole,  and  that  it  is  more  than  the 
lead  by  all  the  air  which  was  its  menstruum.  But 
Mayow  wrote  on  the  subject  expressly,  and  it  appears 
in  the  title  of  liiN  book.  He  is  remembered,  while 
Hooke  is  forgotten,  because  no  one  would  think  of 
looking  into  the  Micrographia  for  chemical  informa- 
tion. The  theory  comes  in  by  chance,  to  explain  the 
indestructibility  of  charcoal  m  close  vessels  by^  heat. 
Mayow  ako  made  many  very  ingenious  experiments 
on  the  air  which  bad  contributed  to  inflaromationi  and 
has  anticipated  both  the  manipulations  and  the  disco- 
3<5  veries  of  modem  pneumatic  chemistry.^' 
*^*jJ»J^"  3,  But  in  the  progress  of  chemical  science,  the  ex- 
bc^SSS  ^^^wt^Dce  of  the  principle  of  phlogiston  began  to  be  called 
in  question.  It  had  been  observed,  and  was  proved 
by  experiment,  that  substances  became  inflammable 
merely  by  being  exposed  to  the  light  of  the  sun, 
and  in  this  way  having  acquired  the  principle  of  in- 
flammability, it  was  supposed  to  be  the  same  as  light. 
This  opinion  of  phlogiston  being  light  fixed  in  bodies, 
which  was  the  first  improvement  or  modification  of  the 
theory  of  Stahl,  was  adopted  by  Macquer  and  othei" 
chemists. 

4.  In  the  progress  of  discovery,  this  theory  was  still 
farther  modified.     The  introduction  of  pneumatic  che- 
mistry, and  the  accuracy  and  precision  which  it  gave 
to  the  experiments  and  researches  of  chemists,  enabled 
them  to  ascertain,  with  greater  certainty,  the  changes 
which  take  place  on  bodies  after  being  subjected  to 
combustion,  as  well  as  on  the  air  in  which  they  are 
burnt.     Some  of  these  changes  were  observed  by  Dr 
Priestley,  whose  indefatigabk  labonrs  contributed  es- 
sentially to  the  extension  of  chemical  science.     He 
found,  by  experiment,  that  the  air  in  which  combusti- 
bles had  been  burnt  was  afterwards  unfit  for  the  sop- 
port  of  flame,  and  equally  so  for  the  breathing  of  ani« 
mals.     He  ascribed  this  change  which  the  air  had  suf- 
fered, to  its  combination  with  the  phlogiston  which  had 
separated  from  the  burning  body  during  the  process  of 
^combustion.     He  considered  air  as  necessary  to  com- 
^^^^^^*bnstion,  because,  having  a  strong  affinity  for  phlogiston, 
.pUogiitoB.  it  attracted  it  during  the  process,  and  combined  with 
it ;  and  by  this  combination  the  air  was  contaminated 
and  rendered  unfit  for  farther  combustion,  or  for  ani* 
nal  respiration.     But  still  the  difficulty  remained  to 
account' for  the  heat  and  light  which- are  extricated 
519       Huring  this  process. 
]^jj^^     According  to  Dr  Crawford,  the  caloric  and  light 
UP^^]^^   which  appear  during  combustion,  exist  in  the  air  in 
which  the  body  is  burnt ;  and  during  the  process  the 
phlogtsten  combines  with  the  air,  from  which  at  the 
3*p       same  time  the  light  and  caloric  are  separated. 
FUogittoa       j^  5^^n  after  Mr  Kirwan  proposed  another  opinion, 
wiihhfdro-^^'^^  was  pretty  generally  adopted  by  chemical  phi- 
losophers.    According  to  this  opinion,  hydrogen  and 
phlogiston  are  the  same  $  that  it  exists  as  a  constituent 
part  in  all  combustibles,  separating  from  them  during 
combustion,  and  combining  with  the  oxygen  of  the  air. 
6.  lo  the  yesT  t???*  Scheele  published   a  work, 
which  was  entitled  xHhtmical  experiments  on  Air  and 
Firct     Heat,  -acoording  to  him,  consists  of  a  ceitaM 
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quantity  of  oxygen  nnited  with  phlogiston.    Radiant    Caiorie. 
heat,  which  moves  in  straight  lines,  is  composed  of*"'  v  ^ 
oxygen  combined  with  a  greater  proportion  of  phlo- 
giston.;  and  light,  of  oxygen  combined   with  a  still 
greater  quantity*  ^„ 

7.  But  the  laboars  and  discoveries  of  the  French  iHfcoTery 
chemists  gave  a  new  torn  to  chemical  science.     TheofLaTM. 
unfortunate  Lavoisier,  who  had  devoted  his  time  and  "■*'• 
his  fortune  to  chemical  pursuits,  had  long  directed  his 
attention  to  the  phenomena  of  combustion,  and  after 

an  extensive  series  of  experiment^  distinguished  for 
their  accuracy  and  precision,  he  established  the  general 
law,  that  oxygen  combines  with  the  boroing  body  in 
all  cases  of  combustion  \  and  thus  he  was  enabled  satis- 
factorily to  account  for  the  phenomena  of  combustion 
without  phlogiston,  the  existence  of  which  had  never 
been  proved. 

8.  'i'he  principles  of  this  tlieory  are  the  following,  mg  |^^^ 
No  combustion  can  take  place  without  the  presence  of 
oxygen,  for  it  consists  in  the  combination  of  the  com- 
bustible body  with  oxygen.     The  oxygen  of  the  at- 
mosphere, which  is  in  the  state  of  an  elastic ^oid,  exists 

in  combination  with  caloric  and  light  \  and  during  the 
combustion,  that  is,  the  combination  of  the  oxygen 
with  the  combustible  body,  the  caloric  and  light  are 
separated. 

This  theory  is  applicable  to  the  explanation  of  the  DiftcaJtin 
phenomena  of  combttstion,  in  the  rooie  limited  mean-Atiaidiag 
ing  of  that  term,  i*  e.  as  taking  place  in  oxygenous  tt. 
gas.    But  when  it  is  considered,  that  the  process  of 
combustion  goes  on  between  two  solids,  one  of  which 
contains  oxygen  in  its  combination,  as,  for  instance, 
sulphur  and  nitre,  difficulties  arise  in  accounting  for 
the  heat  and  light,  when  the  oxygen  which  combines 
with  the  combustible  body  is  in  the  solid  state.    When 
it  is  considered  also  that  oxygen  unites  slowly  with 
metals,  being  condensed  from  the  state  of  gas,  without 
any  extrication  of  heat  or  light,  diffieoltics  of  another 
kind  present  themselves. 

To  remove  these  difficulties,  and  to  explain  the  ap- 
pearances, the  theory  of  Lavoisier  has  been  greatly 
modified,  or  new  theories  proposed* 

xo*  With  this  view  a  theory  has  been  proposed  by^^^^^ 
Brugnatelii.  This  theory  supposes  that  oxygen  exists  Bmuitcilk 
in  combination  with  bodies,  id  two  states.  In  the  one 
it  is  entirely  deprived  of  its  caloric  and  light,  and  in 
the  other,  it  retains  great  part  of  the  caloric  and  light, 
even  in  its  combined,  concrete  state.  It  is  simply  calU 
ed  oxygen  in  the  first  case,  when  it  is  deprived  of  its 
caloric  and  light  \  in  the  latter  it  is  denominated  iherm^ 
oxygen^  when  the  caloric  and  light  are  combined 
with  it  in  the  concrete  state.  Thermoxygen,  then,  is 
a  compound  of  oxygen  and  caloric  in  the  concrete 
state.  This  caloric  is  different  from  that  which  holds 
the  thermoxygen  in  the  state  of  gas,  and  it  is  in  the 
same  relation  to  thermoxygen  gas,  as  water  is  to  cry- 
stallized salts.  This  thermoxygen  only  enters  into 
the  composition  of  acids,  when  it  is  deprived  of  its  con- 
crete caloric.  But  it  combines  with  the  metals  in  the 
state  of  thermoxygen  \  that  is,  united  with  the  con- 
crete part  of  caloric.  Metallio  substances,  therefore, 
are  denominated  themufxidei* 

In  its  union  with  metals,  thermoxygen  is  either  pre* 
viously  formed,  or  is  in  its  nascent  state,  during  the 
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eomUination*  la  the  latter  case,  the  caloric  which  is 
disengaged  by  tbe  chemical  action,  or  that  which  is 
ppliaed  to  assist  the  combination,  furnishes  the  oeceS' 
sary  portion  for  tbe  formation  of  the  thermoxide  \  tbat 
is,  tbe  combination  of  oxygen  containing  caloric  in  its 
concrete  state,  with  a  metal.  Thus  it  is,  that  some 
tnetaU  require  the  application  of  heat  for  tbeir  solution 
iu  concreted  acids. 

The  base  of  pure  air  is  in  the  state  of  tfaermoxy^n, 
in  its  combination  with  water.  The  metals,  therefore, 
vrhich  have  a  stronger  affinity  for  it  than  for  hydrogen, 
the  other  component  part  of  water,  readily  combine 
with  it,  without  the  aid  of  external  heat,  in  acids  di- 
luted with  this  fluid.  Gaseous  thermoxygen  always 
gives  out  caloric,  when  it  passes  from  the  elastic  to  the 
concrete  state  \  bat  as  thermoxygen  requires  l.ittle  ca- 
loric for  its  expansion,  little  is  separated  when  it  is 
condensed.  We  shall  only  add  the  author^s  explana- 
tion of  the  difference  between  atmospherical  air  and 
those  substances  which  have  the  same  constituent  parts 
in  diflPerent  proportion.  The  difference  between  at- 
mospherical air  and  nitric  oxide  gas,  he  supposes,  is  as- 
cribed to  the  proportion  of  the  constituent  principles, 
and  consequently,  according  to  this  hypothesis,  the  at- 
mospherical air  might  be  converted  into  that  gas,  by 
ftUf^menting  the  proportion  of  oxygen  gas,  or  by 
diminishing  that  of  the  azotic.  But  the  difference  be- 
tween these  two  gases,  according  to  the  theory  of  Brug- 
oatelli,  consists  in  this,  that  in  atmospherical  air  the 
azotic  gas  is  combined  with  thermoxygen  gas  *,  but  in 
nitrous  gas,  tbe  azotic  gas  is  combined  with  simple 
oxygen  *. 

II.  This  theory,  notwithstanding  its  ingenuity,  is 
regarded  by  some  merely  as  a  plausible  hypothesis, 
receiving  little  support  from  facts.  We  shall  therefore 
leave  it  to  the  consideration  of  our  readers,  and  pro- 
ceed to  state  the  principles  of  another,  which  is  pro- 
posed to  be  substituted  in  place  of  the  Lavoisierian  the- 
ory, in  explaining  tbe  phenomena  of  combustion.  In 
this  theory,  it  is  supposed  that  the  oxygen  gas  which  is 
absorbed  during  combustion,  furnishes  the  caloric, 
while  the  combustible  body  gives  out  the  light  which 
previously  existed  in  it  as  a  component  part.  In  proof 
of  this  theory  it  is  stated,  that  some  bodies  give  out, 
during  combustion,  a  greater  quantity  of  light  than 
others,  even  where  the  quantity  of  oxygen  absorbed  is 
less  \  that  the  colour  of  this  light  varies  according  to 
the  nature  o[  the  combustible  ^  and  that  vegetables 
which  grow  in  the  dark  contain  no  combustihle  mat- 
ter^  being  deprived  of  tbe  light  which  is  essentially  ne- 
cessary for  its  formation.  This  theoryi  which  Gren 
calls  the  theory  of  fire  and  combustion^  is  distinctly  de- 
tailed by  him  in  the  following  words  : 

"  I  take  here  the  i^ord  fire  in  the  usual  sense  of  com- 
roou  language,  and  understand  by  it  that  light  which 
is  combined  with  free  caloric.  Combustion  is  the  ex- 
trication of  fire  with  and  by  the  decomposition  of  oxy- 
gen gas.  Take  the  example  of  phosphorus.  On  its 
combustion  two  new  products,  the  phosphoric  acid  and 
fire,  arise  from  phosphorus  and  oxygen  gas. 

*'  In  order  tbat  the  theory  of  combustion  be  admis- 
sible, It  must  explain  every  circumstance  by  which  this 
phenomenon  is  accompanied,  and  be  in  contradiction 
with  none  of  them.  It,  besides,  must  not  be  incon- 
sistent with  any  other  fixed  invariable  law  of  nature. 
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*^  According  to  the  antiphloguttc  eystem^  a  combusti- 
ble body  is  such  as  is  possessed  of  the  power  of  attrac- 
ting, in  a  certain  temperature,  the  oxygen  of  vital  air 
more  strongly  than  it  is  attracted  by  the  caloric.  Be- 
sides, in  that  system,  oxygen  gas  does  not  merely  con- 
sist of  oxygen  and  caloric,  but  it  likewise  contains  light, 
in  a  fixed  state,  as  a  constituent  part. 

*'  If,  therefore,  phosphorus,  at  tbe  temperature  re- 
quisite to  its  inflammation,  be  brought  into  oxygen 
gas,  it  robs  the  latter  of  its  oxygen,  and  makes  with 
it  phosphoric  acid  y  whilst  the  caloric  and  the  basis, 
or  matter  of  light,  previously  latent  in  the  gas,  arc  i*e- 
stored  to  liberty  \  and,  combining  together,  produce 
the  fire  which  flies  off*.  Thus  the  oxygen  gas  is  de- 
composed. 

*'  A  new  body,  tbe  phosphoric  acid,  is  now  gene-  NeWbudy 
rated  ;  and,  because  in  many  cases  an  acid  is  produced  (generated 
by  tbe  combustion  of  inflammable  matters,  this  cir- ^^^  •'"*^"*' 
cumstance  has  induced  modern  chemists  to  denote 
the  basis  of  vital  air  by  tbe  words  acidifying  prtnei" 
ple^  or  oxygen  ;  not  on  tlie  ground  that  it  is  supposed 
to  be  sour  of  itself,  but  because  it  forms  an  acid 
only  when  combined  with  an  acidifiable  baaitt^  as  in 
our  experiment  with  phosphorus.  And  it  is  on  this 
account  that,  in  this  system,  combnstion  has  likewise 
received  the  name  of  oxygenation.  But  in  the  case 
(very  often  occurring)  where  the  combustible  matter 
imbibes  oxygen,  yet  without  bccomiug  thereby  an 
acid,  the  product  is  called  oxide  (also  denominated 
halfionid')^  and  the  process  is  termed  oxydation. 

**  Since  the  combustible  substance  takes  up  the  pon- 
derable basis  of  oxygen  gas,  and  since,  according  to 
this  system,  both  tbe  caloric  and  light  are  imponde-       3^0 
r^ble,  it  is  thereby  accounted  for,   why  the  residue  of  Acqoiret 
burnt  matters,  the  phosphoric  acid,  for  instaoee,  ac- ^^^  ^"S'^^^ 
quires  an  increase  of  weight  equal  to  that  portion  of^' ^^'S"^* 
vital  air  which  was  decomposed.— If  the  inflammable 
substance  be  saturated  with  oxygen,  it  is  rendered  in- 
capable of  decomposing  more  oxygen  gas,  and  the  com- 
bustion is  ended. 

*'  When  the  combustion  is  performed  in  atmospheric 
air,  it  is  then  the  azotic,  either  mingled  or  mixed  with 
the  oxygen  gas,  that  prevents  those  phenomena  from 
going  on  with  the  same  vivacity  as  in  pure  oxygen 
gas  ;  and  likewise,  as  the  azotic  gas  is  not  affected  or 
acted  on  by  the  inflammable  body,  it  is  lef^  as  the  resi- 
due of  the  atmospheric  air.  ^^i 

**  Hence,  by  that  system,  the  combsstion  of  phos-  Conibos- 
phoros  in  oxygen  gas  is  eflPected  by  a  simple  aflUnity,  ^^  *  <^**^ 
and  the  principle  of  fire  is  not  in  the  combustible  body,  ^L**?^'-^ 
but  in  the  oxygen  gas.  xh^M  *** 

'^  However,  from  what  I  have  stated  of  the  compo- theory, 
sition  of  light,  I  cannot  help  thinking,  that  in  combus-       33* 
tiun  a  double  affinity  takes  place  \  and  to  explain  tbis^'§^°^^ 
theory  I  shall  select  the  example  of  phosphoms.    That  ^^^nitt-  ^ 
substance  consists  of  the  basis  of  light,  called  by  me 
phlogiston^  and  making  a  constituent  part  of  all  conn 
bustible  bodies  united  to  a  peculiar  body,  tbe  phospho* 
ric^'raddcaL"^  Oxygen  gas  b  a  compound  ol  oxygen  and 
cahric* 

**  NoW|  when  phosphorus  is  heated  in  this  gas,  and 
by  tbb  means  the  force  of  attraction  between  tbe 
phlogiston  and  the  phosphoric-radical  is  sufficiently 
weakened,  so  that  the  attractive  power  between  the 
radical  of  phosphorus   and  the  oxygen  may  prevail^ 
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then  the  act  of  combustion  ensue*.  The  phosphoric 
basis  attracts  the  osygen,  while  the  phlogiston  of  the 
phosphorus  is  attracted  by  the  caloric  of  the  oxygen 
gas.  Thus,  by  vij-tue  of  this  double  affinity,  two  new 
compounds,  the  phosphoric  acid  and  fire,  arise  from 
the  two  former  combinations,  phosphorus  and  oxygen 
gas, 

"  When  the  radical  of  phosphorus,  and  in  general 
of  any  combustible  body,  has  absorbed  so  much  oxy- 
gen, that  it  is  saturated  with  it,  the  combustion  is  ar- 
rived at  its  highest  degree  ;  and  In  the  same  manner  it 
is  ended,  at  the  moment  when  all  the  quantity  of  oxy- 
gen gas,  capable  of  being  decomposed,  is  exhausted. 
By  this  It  is  explained,  why,  in  a  given  volume  of  oxy- 
gen gas,  only  a  certain  quantity  of  phosphorus,  and  in 
general  of  every  other  combustible  matter,  can  be  con- 
sumed by  fire. 

*'  The  increase  of  weight  in  the  residue  of  the  burnt 
substance  is,  in  this  phlogistic,  or  rather  eclectic  system^ 
likewise  explained  by  the  access  of  oxygen  }  and  the 
caloric  and  basis  of  li(>ht  are  likewise  supposed  to  be 
both  imponderable.  The  remaining  azotic  gas,  not  be- 
ing acted  upon  by  the  combustible  matter,  is  merely  the 
residue  of  the  atmospheric  air. 

'^  Those  that  wish  to  be  impartial,  must  allow  that 
the  light,  in  the  antipfUogistic  system^  acts  a  part  quite 
superfluous  \  that  it  may  be  thoroughly  set  aside  with- 
out impairing  the  system  \  that  by  this  system  those 
phenomena  cannot  be  explained,  where  light  issues  from 
combustible  bodies  without  any  access  of  vital  air, 
(some  instances  of  which  will  hereafter  be  given  (z) ; 
that  the  influence  of  light  upon  the  growth  and  thriv- 
ing of  plants,  upon  the  changes  of  their  mixture  dur- 
ing vegetation,  and  upon  the  alteration  in  the  mixture 
of  many  other  bodies,  is  by  far  too  great,  to  allow 
oxygen  gas  to  be  considered  as  its  only  reservoir.  Fi- 
nally, it  must  be  granted  (an  important  point)  that  the 
antiphlogistic  system  does  in  no  way  explain  the  inci- 
dents preliminary  to  the  process  of  combustion ;  and 
that  it  affords  no  argument  to  show  why  a  certain  de- 
gree of  heat  is  necessary,  in  order  that  the  combustible 
body  be  inflamed  *.*' 

II.  Such  then  are  the  general  facts  with  regard  to 
combustion,  and  such  are  the  theories  which  have  been 
proposed,  to  account  for  the  phenomena  exhibited  in 
this  process.     Three  states  or  modifications  have  been 
dificauons.  distinguished  in  the  act  of  combustion,  namely,  igni- 
3^5       tion,  inflammation,  and  detonation. 

o.  Ignition,  properly  speaking,  is  rather  a  prelimi- 
nary step,  than  a  part  of  the  process  of  combustion  it- 
self. A  metallic  substance,  for  instance,  may  become 
red  hot  when  exposed  to  a  certain  temperature  \  but 
when  it  is  cooled,  it  returns  without  change  to  its  for- 
mer state.  In  this  case  caloric  and  light  are  given  out, 
but  the  body  undergoes  no  farther  change,  lliere  is 
no  absorption  of  oxygen,  which  is  one  of  the  ordinary 
phenomena  of  combustion.  But, -with  an  increase  of 
temperature,  this  also  is  effected,  and  the  whole  pheno- 
mena of  combustion  are  exhibited  ;  namely,  the  union 
of  oxygen  with  the  combustible  body,  and  the  emission 
^f  light  and  heat. 

b.  The  second  state  or  modification  of  combustion  is 
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called  infiammatton.    This  depends  on  the  nature  of   Calorie. 
the  combustible  body,  owing  partly  to  its  strong  affi-  ^— v-— 
nity  for  oxygen,  and  partly  to  the  slight  affinity  which .  ^^ 
exists  between  tlie  particles  of  the  combustible  body.||^^ 
We  have  examples  of  this  in  the  burning  of  sulphur  or 
phosphorus,  or  a  candle  in  the  open  air,  or  in  oxygen  gas.      ^» 

r.  Detonation  is  another  modification  of  combustion.  Detoaa- 
It  is  a  rapid  and  instantaneous  inflammation,  accompa^tioo. 
nied  with  explosion.  This  arises  from  the  sudden  for- 
mation of  a  vacuum,  by  the  change  of  elastic  fluids 
into  the  liquid  state,  or  by  the  sudden  evolution  of  elas- 
tic fluids  from  the  solid  state.  Of  the  first  we  hav« 
an  instance  in  the  composition  of  water  by  the  inflaoH 
mation  of  oxygen  and  hydrogen  gases,  which  is  at- 
tended with  a  violent  explosion,  great  condensation  and 
the  extrication  of  light  and  heat.  Of  the  evolution  of 
elastic  fluids  from  solid  bodies,  we  have  a  good  instance 
in  common  gunpowder,  from  which  an  immense  volume 
of  elastic  vapour  is  instantaneously  extricated,  which, 
by  its  expansive  force  being  suddenly  exerted,  produces 
the  explosion,  and  the  irresistible  effects  of  this  power- 
ful agent. 

12.  All  inflammable  substances,  Dr  Black  observes, 
are  changed,   during  combustion,   into  one  or  roorehlaftvb- 
principles.     From  the  combustion  of  some  substances,  •^•^" 
as  sulphur  and  phosphorus,  an  acid  is  obtained.     From  i^^  ^^. 
tlie  combustion  of  others,   as  hydrogen  with  oxygen,      339 
water  is  the  product  \  and  in  the  case  of  metals,  theyorwatv, 
are  reduced  to  the  state  of  oxide,  or  cafx^  as  it  was      340 
formerly  called.     After  the  combustible  substance  has^ozidsa 
been  subjected  to  the  process  of  combustion,  it  is  to- 
tally changed  in  its  properties,  and  no  longer  capable 
of  exhibiting  the  phenomena  of  combustion. 

Such,  then,  are  the  general  properties  and  effects  of 
light  and  heat,  two  of  the  most  powerful  agents,  and 
of  the  most  extensive  influence,  in  all  the  changes  and 
combinations  which  take  place  among  bo<lies,  by  che^ 
mical  actions.  In  many  properties  they  resemble  each 
other,  but  are  totally  different  from  all  other  kinds  of 
matter.  These  bodies,  possessed  of  a  repulsive  power 
among  the  particles  of  each  other,  aro  attracted  by 
other  bodies,  and  combine  with  them  \  and  these  com- 
binations produce  the  most  astonishing  effects,  giving 
new  forms  to  matter,  and  inducing  innumerable  changes, 
which  may  be  considered  as  constituting  the  principle 
and  essence  of  some  of  the  most  sublime  operations  of  • 
nature,  and  many  of  the  most  important  processes  of 
art. 

Connected  with  light  and  heat  in  many  of  their  ob- 
vious properties,  and  altto  in  many  of  the  changes 
which  they  produce  upon  bodies,  are  electricity  and 
galvanism  ;  and  with  electricity  at  least,  if  not  also  with 
galvanism,  the  magnetic  power  possesses  some  common 
properties  ;  and  especially  if  some  of  these  are  to  be 
considered,  as  some  have  supposed,  only  as  modifica- 
tions of  the  same  substances  which  we  have  treated  of, 
the  discussion  of  these  subjects  would  be  properly  in-  .    * 

traduced  here  \  but  according  to  the  nature  and  ar- 
rangement of  this  work,  each  is  to  be  fully  detailed  un- 
der its  proper  head.  See  Electricity,  GALTAKisif, 
and  Magnetism. 

Cbap. 


(z)  As  in  the  case  of  the  combination  of  sulphur  and  iron  or  copper. 
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Chap.  IV.  Or  OXYGEN. 

1.  OzTG£K  18  one  of  the  most  important  agents  in 
the  chemical  phenomena  of  nature,  or  in  the  processes 
of  «rt.  There  is  scarcely  a  single  process  in  which  it 
has  not  some  share.  Its  nature  and  properties,  there- 
lore,  ought  to  be  early  known^ 

Oxygemras  gas  is  one  of  the  discoveries  of  modem 
chemistry.  It  was  discovered  by  Dr  Priestley  in  the 
jear  1774,  and  received  from  him  the  name  of  dephlo- 
gistwated  air.  It  was  afterwards  denominated  kigMy 
respirable  air.  From  Scheele,  who  discovered  it  in 
I775t  tt  received  the  name  of  empyreal  fftir.  It  was 
called  vbai  air  by  Condorcet ;  and  Lavoisier  gave  it 
the  name  of  oxygen  gas^  or  oxygenous  gas^  by  which  it 
lias  since  been  genendly  distinguished. 

2.  Oxygen  gas  is  most  easily  obtained  by  the  follow- 
ing  process :  a.  Take  a  qoantity  of  the  native  oxide  of 
manganese  ;  introdoce  it  into  the  iron  bottle  A,  fig.  3. 
to  the  neck  of  which  apply  the  bent  tube  B,  which  is 
made  to  fit  it  exactly,  and  lute  them  together  at  the 
joining  CD  (a.).  The  bottle,  thns  prepared,  is  to  be 
exposed  to  the  heat  «f  a  furnace,  or  to  that  of  an  open 
fire.  As  soon  as  the  heat  is  applied,  the  atmospheric 
air  within  the  bottle  is  driven  off}  and,  as  the  bottle 
becomes  red  hot,  the  quantity  of  air  which  passes  over 
is  greatly  increased.  Let  the  end  of  the  tube  connect- 
ed Iril^h'the  bottle  be  introduced  under  the  shelf  in  the 
pneumatic  trough,  and  the  bubbles  of  air  will  pass 
through  the  water,  and  may  be  received  in  jars  filled 
with  water,  inverted  over  the  opening  in  the  shelf  with 
their  mouths  immersed. 

4k  Oxygen  gas  may  also  be  obtained  by  treating 
what  is  called  in  chemistry  the  red  oxide  of  mercury 
in  a  similar  manner. 

c.  This  gas  may  be  also  readily  procured,  by  intro- 
ducing into  a  glass  retort  a  quantity  of  the  same  sub* 
•tan^e  (oxide  of  manganese)  reduced  to  powder,  add- 
ing an  equal  weight  oJF  sulphuric  acid,  and  applying  a 
moderate  heat. 

d.  Or  it  may  be  obtained  from  the  substance  called 
nitre  or  saltpetre,  exposed  to  a  red  heat,  in  an  earthen 
or  coated  glass  retort. 

3.  In  all  these  methods  of  obtaining  this  gas,  it  is 
unnecessary  le  mention,  that  it  roust  be  received  in  the 
pneumatic  apparatus,  in  the  same  way  as  has  been  di- 
rected for  procuring  it  firom  the  oxide  of  manganese, 
exposed  \<i  heat  in  the  iron  vessel ;  and,  in  whatever 
way  it  is  obtained,  the  chemical  change  which  takes 
place  in  these  processes,  is  thus  explained.  Oxygen 
gas  consists  of  two  ingredients,  the  one,  which  is  called 
its  base,  and  the  other  caloric^  or  the  matter  of  heat. 
In  the  oxide  of  manganese,  ibis  base  is  combined  with 
the  metallic  substance  \  and  when  ibis  compound  is  ex- 
posed to  a  sufiicient  temperature,  the  oxygen,  having  a 
greater  attraction  for  caloric  than  for  the  metal,  com- 
bines with  it,  and  passes  off  in  the  state  of  gas.  The 
same  changes  take  place,  when  tbe  process  for  obtain- 
ing the  gas,  by  means  of  the  red  oxide  of  mercury,  is 
employed.     When  the  sulphuric  acid,  which  is  in  the 


state  of  liquid,  is  added  to  the  oxide  of  manganese,  it  Oxtrcd. 
combines  with  it  at  a  lower  state  of  oxidation,  and  be-  *  m  "* 
comes  solid.  But  no  liquid-  substance  can  become 
solid,  without  being  deprived  of  the  caloric  necessary 
to  retain  it  in  the  state  of  fluidity.  The  caloric  which 
retained  the  sulphuric  acid  in  the  liquid  state,  combines 
with  the  oxygen  of  the  manganese,  assumes  the  fluid 
or  gaseous  form,  and  makes  its  escape.  This  is  an  ex- 
ample of  double  aflSnity.  The  sulphuric  acid  unites 
with  a  lower  oxide  of  manganese,  and  forms  a  solid  ; 
while  the  caloric  combines  with  the  base  of  oxygen, 
and  appears  in  the  form  of  oxygen  gas.  i 

4.  Oxygen  gas,  thus  obtained,  possesses  many  of  the  Properties, 
properties  of  common  air.     It  is  colourless,  invisible, 
elastic,  and  may  be  indefinitely  expanded  or  compressed. 

Oxygen  gas  possesses  neither  taste  nor  smelly  its 
specific  gravity,  according  to  Mr  Kirwan,  is  to  that 
of  water  as  0.00135  to  i.oooo.  Being  therefore  740 
times  lighter  than  its  bulk  of  water,  its  weight- to  at- 
mospherical air  is  in  the  proportion  of  1 103  to  1 000  } 
or  100  cubic  inches  of  oxygen  gas  weigh  34  grs. 
while  the  same  measure  of  atmospherical  air  weighs 
only  31  grs.  the  temperature  being  60^,  and  tie  baro- 
meter being  at  30  inches.  According  to  Sir  K.  Davy^s 
experiments,  100  cnbic  inches  of  oxygen  gas  weigh 

Water  does  not  sensibly  absorb  this  gas.  But  by 
means  of  strong  pressure,  it  may  be  made  to  combine 
with,  and  to  retain  in  solution  half  its  bulk.  The  wa- 
ter, thus  impregnated,  is  not  sensibly  different  from 
common  water  in  taste  or  smell,  bvt  it  is  said  to  have 
proved  a  useful  remedy  in  some  diseases.  3^5 

Combustible  substances  bum  with  greater  brilliancy  Combustioa 
and  rapidity  in  oxygen  gas  than  in  common  air.     In.more  bnl- 
deed  it  is  owing  to  a  certain  quantity  of  the  ^or^Jcr,  J^  j^|^* 
that  the  process  of  combustion  goes  on  in  the  latter } 
and  when  the  oxygen  gas  is  exhausted,  the  process  is 
interrupted.     If  a  jar  or  phial  is  filled  with  this  gas, 
a  lighted  candle  introduced  into  it  bums  with  greater 
splendour,  and  produces  a  greater  degree  of  heat,  than 
in  a  similar  vessel  filled  with  common  air.     If  a  candle 
be  blown  out,  and  while  the  snuff  is  red  hot,  introduced 
into  a  vessel  filled  with  oxygen  gas,  it  rekindles  with  a 
slight  ex)>losion«  and  burns  with  the  same  splendour. 
A  candle  in  a  vessel  filled  with  oxygen  gas  burns  much 
longer  than  in  the  same  quantity  of  atmospherical  air.      j.^ 

Oxygen  gas  is  essentially  necessary  for  respiration.  Aaimali 
No  breathing  animal  can  live  in  air  which  does  not  live, a  long* 
contain  some  proportion  of  oxygen  gas.     And  the  ex-^**^*"^^  ^ 
periments  of  Dr  Priestley  and  ethers  prove,  that  ani- 
mals live  a  much  longer  time  in  pure  oxygen  gas  than 
in   an  equal  bulk  ot  atmospherical  air.     The  experi- 
ments of  Count  Morozxo  folly  establish  this  fact.   Into 
a  vessel  filled  with  common  ^air,  and  inverted  over  wa- 
ter, he  introduced  a  number  of  sparrows  in  succession, 
and  observed  the  effects.     The  following  are  the  results  * 

of  his  experiments : 

H.     ma 

The  first  sparrow  lived  --30  '*> 

The  second         -         -  -         -        o    .3 
The  third             -         -  -  Of 

3X22  The 


■>  •i.»i 


>(a)  A  lute,  which  answers  this  purpose  suflSksiestfy  well,  is  composed  of  pipe  clay  and  linseed  ail  well  beaten  to* 
•geUicr,  and  reduced  to  the  consistence  of  glaziers  putty.  This  is  neatly  applied  to  the  joining,  and  if  allowed  to 
aenata  for  eight  or  tea  houri  before  it  is  exposed  to  the  heat,  it  will  amnrarda  bear  the  highest  tempentnre. 
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Oxygen.        The  experiments  were  repeated  bj  filling  the  same 
vessel  with  oxygen  gas,  and  he  obtained  the  following 


AvotfeGas. 


results : 
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5 

23 

2 

JO 

I 

30 

X 

10 

0 

30 

0 

47 

0 

27 

0 

30 

0 

22 

0 

21 

The  first  sparrow  Uved 

The  second  -  -         - 

T!ie  third 

The  fonrth 

The  fifth 

The  sixth 

The  seyenth         .        *•         •         . 

The  eighth         •         • 

The  ninth         .... 

The  tenth         -         - 

Two  sparrows  were  then  pat  in  together  \  the  one 
lived  for  an  hour,  bat  the  other  died  in  about  20  minutes. 

5.  Oxygen  combines  with  a  great  number  of  bodies, 
and  forms  compounds  with  them.  It  is  always  pre- 
sented to  OS  in  a  state  of  combination.  In  examining 
its  properties^  it  is  always  as  a  compound  ;  and  these 
properties  are  only  cognizable  to  our  senses  in  that  state. ' 

When  oxygen  combines  with  metallic  sabstances, 
tbey  acquire  new  properties,  and  this  combination  is 
in  chemical  langaase  denominated  an  oxide.  Com- 
bined with  many  other  substances,  the  nature  of  the 
substance  is  also  changed,  and  the  compound  exhibits 
new  properties.  One  of  the  most  remarkable  of  these 
is  the  taste  of  the  compound  substance,  which  b  often 
sour  or  acid  ^  and  because  this  circumstance  was  ob- 
served to  be  one  of  the  most  frequent  and  most  re- 
markable which  attend  its  combinations,  the  name  of 
oxygen,  or  acidifying  principle,  was  invented  for  it  by 
Lavoisier.  Oxygen  gas  is  also  necessary  for  the  ger- 
mination of  the  seeds  of  plants  j  and  as  the  process  of 
vegetation  advances,  it  is  given  ont  in  great  abundance 
by  the  leaves  during  exposure  to  the  solar  ray.  By 
this  means  the  great  waste  of  oxygen  gas,  in  the  pro- 
cesses of  combustion  and  respiration,  has  been  supposed 
to  be  fully  repaired,  and  the  balance  between  its  con- 
sumption and  supply  to  be  preserved. 

6.  The  following  is  the  order  of  its  affinity  for  the 
substances  with  which  it  enters  into  combination. 

Oxygen. 

Charcoal,  * 

Titanium, 
Manganese, 
Zinc, 
Iron, 
Tin, 

Uraniom, 
Molybdena^ 
Tungsten, 
Cobalt, 
Antimony, 
Hydrogen, 
Phosphorus^ 
Sulphur, 
Azote, 
Nickel, 
Arsenic, 
Chromium, 
Bismuth, 
^      Lead, 
Copper, 


Tellunom, 
Platina, 
Mercury, 
Silver, 

.  Oxide  of  arsenic, 
Nitrous  gas. 
Gold, 

Aluriatic  acid. 
White  oxide  of  manganese, 
White  oxide  of  lead. 

« 

Chaf.  V.  Of  azotic  GAS. 

1.  Azotic  gas  was  examined  by  Mr  Scbeele,  tbej^*^^^^ 
celebrated  Swedish  chemist,  in  1776^  and  bis  experi- 
ments proved,  that  it  is  a  fluid  possessed  of  peculiar  pro- 
perties.    It  seems,  however,  to  have  been  known  to  Dr 
Rutherford  of  Edinburgh,  as  early  as  the  year  1772, 

as  appears  from  his  thesis  published  in  that  year,  in 
which  he  treats  of  the  effects  of  combustion  and  respi- 
ration on  the  atmosphere. 

2.  There  are  various  methods  by  which  this  gas  may  Methods  of 
be  obtained,     a.  The  process  recommended  by  Ber-preearing 
tholiet  is  the  following:  Take  a  quantity  of  muscular ^^ 
flesh,  or  the  fibrous  part  of  the  blood,  which  has  been 

well  washed.  Cut  the  flesh  into  small  pieces ;  intro- 
duce it  into  a  retort,  or  a  matrass  to  which  a  ground 
tube  has  been  adapted.  Pour  over  it  diluted  nitric 
acid,  expose  it  to  a  heat  of  about  100^,  and  place  the 
beak  of  the  retort  or  the  end  of  the  tnbe  in  the  poen* 
raatic  apparatus,  that  the  gas  which  comes  over  may 
be  received  in  proper  vessels.  The  gas  thus  obtained, 
is  (Ksotic  gas,  b.  If  sulphuret  of  potash  be  exposed  to 
the  air  of  the  atmosphere,  inclosed  in  a  bell-glass,  over 
water  j  or,  if  sulpharet  of  iron  be  fprmed  into  a  paste 
with  water,  and  treated  in  the  same  way,  and  allowed 
to  remain  for  some  days,  the  quantity  of  air  within  the 
glass  is  greatly  diminished,  in  consequence  of  part 
having  been  absorbed,  and  what  remains  is  azotic  gas. 
c.  When  the  air  of  the  atmosphere  is  inclosed  in  the 
same  way,  and  exposed  to  the  action  of  phoephoms,  it 
also  suffers  diminution,  part  being  absorbed.  Azotic 
gas  only  remains. 

3.  Azotic  gas,  like  common  air,  is  invisible  uidp^^^^^ 
elastic,  and  may  be  indefinitely  condensed  and  dilated. 

Its  specific  gravity  is  less  than  that  of  atmospheric  air 
It  is  estimated  by  Mr  Kirwan  at  0.00120,  which  is  in 
the  proportion  of  985  to  1000^  but  according  to 
Lavoisier^s  experiments,  it  is  to  atmospheric  air  as 
942.6  to  1000,  which  makes  its  specific  gravity  only 
0.00x15. 

This  gas  is  unfit  for  combostion.  If  into  a  jar  or 
phial,  filled  with  azotic  gas,  a  lighted  candle  be  intro- 
duced, it  is  immediately  extinguished. 

This  gas  is  also  extremely  noxious  to  animals,  and 
is  there&re  totally  unfit  for  respiration. 

4.  No  attempU  which  have  yet  been  made  haveitainple 
succeeded  in  decomposing  azote,  or  the  base  of  azotic  rabttanee. 
gas.     It  must  therefore  be  admitted  among  the  num- 
ber of  simple  substances.    It  has  never  been  obtained 

in  a  separate  state.  It  is  therefore  when  it  is  com- 
bined with  caloric,  that  is,  iii  a  gaseous  state,  that  we 
are  acquainted  with  its  properties  j  and  from  its  being 
unfit  for  respiration,  it  derived  its  name.  From  being 
the  radical  of  the  nitric  acid,  it  it  oftra  named  mirt^ 
gen.    Some  chemists  have  indeed  coBsidered  itn»» 

compound 


AMi{e6«t.compooDd  suLsUneet    Dr  Friestlej  supposed  that  it 

*  »  "^  consisted  of  phlogiston  and  oxygen  gas.  On  this  ac- 
count he  called  it  phhgisticated  atir.  According  to  the 
Stablian  theory » the  procesH  of  combustion  is  the  sepa* 
ration  of  phlogiston  from  the  burning  body.  Oxygen 
gas  having  a  strong  affinity  for  phlogiston,  combines 
with  it  during  the  combustion,  and  is  even  supposed  to 
contribute  to  the  separation  of  the  phlogistoo,  by  its 
affinity  for  it.  And  when  this  air  is  saturated  with 
phlogiston,  the  process  of  combustion  is  at  an  end.  The 
air  that  remains  after  this  process  is  azotic  gas.  This 
theory,  when  first  announced  by  Dr  Priestley,  was 
pretty  generally  received  ',  but  fiiture  experiments  soon 
demonstrated,  that  the  quantity  of  air  in  which  a  com* 
bustible  body  was  burnt,  dimioished  both  in  bulk  and 
in  weight }  and  therefore  proved  that  the  air,  instead 
of  receiving  any  addition,  was  on  the  contrary  deprived 
of  something. 

Achard,  aboot  the  year  1784,  concluded,  from  some 
experiments  which  he  had  made,  that  azotic  gas  con- 
sists of  water  and  fire.  This  theory  has  been  support- 
ed by  Westrumb,  and  more  lately  by  Wiegleb.  Ac* 
cording  to  the  experiments  on  which  these  chemists 
rest  the  troth  of  their  theory,  azotic  gas  is  always  the 
result  when  ^team  is  made  to  pass  through  red-hot 
earthen,  or  even  metallic  tubes ;  but  a  series  of  very  ac» 
curate  experiments,  instituted  by  the  associated  Dutch 
chemists,  clearly  proved  that  no  azotic  gas  was  pro- 
duced, when  the  instruments  employed  were  impene- 

^  A$maLde\xMe  by  air*.     Dr- Priestley  had  long  before  shewn, 

Chim,  vol  iSiat  in  similar  experiments,  when  he  employed  earthen- 
^  ware  retorts,  containing  moist  clay,  and  exposed  them 
to  a  temperature  above  boiling  heat  \  instead  of  vaponr 
issuing  from  the  beak  of  the  retort,  a  quantity  of  air, 
which  was  nearly  equal  in  weight  to  the  quantity  of 
water  introduced,  passed  over.  The  conclusion  which 
he  drew  from  these  experiments,  was,  that  the  water 
was  converted  into  air  \  for  he  found  that  it  possessed 
nearly  the  same  properties  as  common  air.  But  he 
proved  afterwards,  by  more  accurate  experiments,  that 
water  had  made  its  way  through  the  pores  of  the  ves* 
sels,  and  that  its  place  was  supplied  by  the  external 
air  which  was  forced  in  by  the  pressure  of  the  atmo- 
sphere. For  it  was  clearly  ascertained  by  the  experi- 
ments of  the  Dutch  chemists,  that  no  gas  was  obtain- 
ed, while  perfectly  sound  glass  or  metallic  tubes  were 
employed. 

Another  theory  has  been  proposed,  of  the  composi- 

^^f'^'^  tion  of  azotic  gas,  by  Girtannerf.     He  supposes  that 

'^  ^*  azotic ^s  consists  of  hydrogen  and  oxygen  gas,  having 

a  smaller  proportion  of  oxygen  gas  than  what  enters  in- 

I  Ihid,  vol.  to  the  composition  of  water  %*     Bnt  the  experiments  of 
.  pw  aj.  other  chemists,  as  Bertbollet  and  Bouillon  Lagrange, 
have  afforded  no  such  ];e8nlts  (b). 

5«  There  is  no  perceptible  action  between  azotic  gas 

cioni  voA  light.     Combined  with  caloric,  we  have  already 

355       seen  it  may  be  indefinitely  expanded,  but  without  on* 

wrth  calo-  dergoing  any  change  in  its  properties. 
""  Azotic  gas,  from  its  being  found  in  socb  abundance 

in  the  air  of  the  atmosphere,  most  act  some  important 
part  in  the  economy  of  nature^     It  is  given  out,  or 
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seems  to  be  given  0Qt|  in  great  qoantlty,  doring  the^iotieGat. 
decomposition  of  animal  and  vegetable  matters ;  hot  ^'  v  * 
during  these  processes,  it  is  the  oxygen  of  the  at- 
mospherical air  which  is  absorbed,  and  thus  the  resi- 
duary air  is  azotic  gas.  The  base  of  azotic  gas  is  un- 
known, and  chemists  are  still  unacquainted  with  its 
affinities. 


3»0b 
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Azotic  gas  combines  with  oxyen  in  different  proper-  with  oxy- 
tions,  and  forms  compounds  very  different  in  their  na-  gen  in  dif:* 
ture  and  properties.   In  one  proportion  it  constitutes  the^*^*^?^  P"^ 
air  of  the  atmosphere  j  in  another,  what  is  called  m-^^**"*' 
trous  oxide^  and  in  a  third,  nitric  oxide  gas*     These 
we  shall  examine  in  their  order  in  the  following  sec* 
tions. 

Sect.  I.  Of  Atmospbbric  Air. 

.  .357 

1 .  The  air  of  the  atmosphere  is  composed  of  azotic  Propertiet. 

and  oxygenous  gases.  It  is  an  invisible  elastic  fluid, 
which  may  be  indefinitely  compressed  and  dilated.  The 
specific  gravity  of  atmospheric  air  is  0.0912,  or  about 
816  times  lighter  than  water.  This  is  to  be  understood 
when  the  temperature  is  between  50^  and  60^,  and 
when  the  barometer  is  at  30  inches.  Tlie  pressure  of 
the  air  of  the  atmosphere  is  nearly  equal  to  ijlb.  on 
every  square  inch. 

2.  Till  the  discoveries  of  modern  chemistry,  atmo- 
spheric air  was  considered  one  of  the  four  simple  ele- 
mentary substances,  of  which  all  bodies  are  composed. 
But  the  experiments  and  researches  of  Priestley  and  of 
Scheele  fully  demonstrated  the  existence  of  two  sepa- 
rate substances,  totally  distinct  from  each  other  in  their 
nature  and  properties.  Oxygenous  gas,  one  of  the 
component  parts  of  atmospheric  air,  was,  according  to 
Dr  Priestley,  completely  freed  from  phlogiston  \  and 
hence  he  calls  it  dephlogisticated  air,  which  was  in  an 
eminent  degree  fit  for  respiration  and  combustion  \  but 
azotic  gas,  the  other  component  part,  was  supposed  to 
be  saturated  with  phlogiston,  and  therefore  unfit,  as  it 
was  found  to  be,  for  these  purposes.  To  the  latter,  the 
azotic  gas,  Scheele  gave  the  name  oifoul  air.  3 

3.  According  to  the  experiments  of  Lavoisier,  the  ProporUons 
proportions  of  the  two  gases  which  exist  in  atmospheric  of  azotic 
air,  are  73  parts  of  azotic  gas,  and  27  of  oxygen  gas.  *"*^  o«yg«n 
But  according  to  later  experiments  the  proportions  are  ^^^' 
found  to  be  78  of  the  former,  and  22  of  the  latter,  by 

bulk  \  or  by  weiglit,  74  and  26.  ^^p 

The  proportions  of  these  two  gases  in  atmospheric  always  con- 
air  are  uniforni  and  constant.     They  have  been  found  stant. 
to  be  the  same  in  all  parts  of  the  world,  and  in  all  sea- 
sons of  the  year.  ^ 

4.  A  question  has  arisen  among  philosophers  con-  Conttita- 
cerning  the  constitution  of  the  atmosphere,  whether  itstion  of  the 
component  parts  are  to  be  considered  merely  as  a  me-^^^no* 
chanical  mixture,  or  as  a  chemical  combination.     To'^"^'^' 
the  latter  opinion  the  greater  number  of  chemists  are 
inclined,  from  the  constancy  of  the  proportions  of  the      ,^| 
component  parts  of  the  atmosphere,  these  parts  always  Sappoicd 
being  found  in  the  same  proportion  at  all  heights,  and  to  be  a 
never  separating  according  to  their  specific  gravities  j  chemical 
from  its  possessing  distinct  properties  \  and  from  its  ^^  '^^ 
continuing  the  same,  whatever  processes  are  carried  on 

in 


(b)  The  compoueftt  parts  of  water  are  oxygen  and  hydrogen,  as  wo  shall  find  afterwards. 
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AwUe  Gm.iu  >t|  or  wbatefcr  pri^portions  of  oxygrn  may  be  ab- 
*       w       '  Mrbed  during  these  processes. 

1^^  \         A  contrary  opinion  has  been  adopted  by  Mr  DaUon, 


2  *i"^*'^hich  he  hits  endeavoured  to  estai^Hah  by  some  very 

turt.  '  acute  mathematical  reasoning.  According  to  his  inge- 
nious hypothesis,  the  elastic  fluids  which  exist  in  the 
atmosphere  have  no  mutual  action  whatever.  The  par- 
ticles of  one  fluid  are  only  attracted  and  repelled  by 
each  other,  but  are  not  acted  upon  by  the  particles  of 
another  fluids      The  particles  of  the  different  fluids, 

«  «^     &    "^i^b  regard  to  each  other-y  are  subjected  to  the  laws  of 

Jtfm  vol  ii^^l^^^^c  bodies  *. 

V.  p.  533. 

Sect.  II.  O/Nitbous  Oxide  Gas. 

p^^  ^         I.  This  'gas  is  most  readily  obtained  by  decomposing 

obuuniae    nitrate  of  ammonia,  a  salt  composed  of  nitric  atid  and 

tbii  gas.  ammonia,  the  properties  of  which  will  be  afterwards 
detailed.  The  crystals  of  this  salt  are  put  into  a  re- 
tort, and  exposed  to  a  temperature  between  340^  and 
500*^.  It  very  soon  melts  after  the  heat  is  applied, 
and  a  great  quantity  of  gas  is  emitted,  at  first  in  the 
form  of  white  fumes,  but  afterwards  transparent  and 
eolourless.  This  may  be  received  in  jars  over  water  in 
the  usual  way.  It  is  the  nitrous  oxide  gas,  the  gaseous 
oxide  of  Azotic,  or,  as  it  has  been  called  by  some,  from 
the  pleasurable  sensations  it  excites  on  being  respired, 
the  gas  of  paradise*  The  first  part  of  the  gas  which 
-comes  over  is  not  quite  so  pure  as  the  rest,  which  is 
given  out  slowly,  and  is  transparent.  When  therefore 
it  is  respired,  care  should  be  taken  to  separate  what 
comes  off  first,  from  the  rest.  This  gas,  as  is  obvious 
irom  the  process,  is  obtained  by  the  decomposition  of 
the  nitrate  of  ammonia ;  but  the  change  which  lakes 
place  will  be  better  understood  when  we  come  to  treat 
.^.        of  the  salt  itself. 

Ditceteiy.  2.  This  gas  was  called  by  Dr  Priestley  dephlogisti- 
cated  nitrous  gas  j  and  it  was  discovered  by  him  in  the 
year  1776.  Its  component  parts  were  ascertained  by 
the  associated  Dutch  chemists;  but  its  nature  and  pro- 
perties were  more  fully  and  precisely  investigated  by 

l^^'    Sir  H.  Davy*. 

\6-'      3-^^  ^^^  physical  properties,  this  gas  resembles  com- 

ProperUe*.  ^lon  air.  It  is  elastic,  transparent,  and  xolonrless.  The 
specific  gravity,  as  it  has  been  estimated  by  Sir  H. 
fiavy,  is  0*00197.  ^°^  hundred  cubic  inches  of  it 
weigh  50*20  grains.  Its  component  parts  are  63.58 
of  alote,  and  36.42  of  oxygen ;  by  measure,  two  vo^ 
lumes  of  azotic  to  one  of  oxygenous  ^as. 

Some  combustibles  burn  in  this  gas  nearly  as  well  as 
-   in  .oxygen  gas,  but  with  this  difference,  that  they  must 
be  previously  in  a  state  of  ignition. 

Pyrophorus,  which  spontaneously  inflames  so  low  as 
the  temperature  of  40^  in  atmospheric  air,  will  not 
burn  in  nitrons  oxide  gas,  till  it  is  raised  to  a  tempera- 
ture above  212^.  A  burning  taper  introduced  into 
pore  nitrous  oxide  gas,  burns  at  first  with  a  brilliant 
white  light,  and  sparkles  as  in  oxygen  gas  ;  but  as  the 
combustion  goes  on,  the  flame  gradually  lengthens,  and 
Is  surrounded  with  a  pale  blue  light.  Phospliorus 
burns  in  it  with  a  brilliancy  much  inferior  to  its  com* 

-j^  5^^.      bustion  in  oxygen  gas. 

revphioait.  4'  ^^  ^^'  ^^  ^^^^  supposed  that  this  gas  is  unfit  for 
respiration^  bnt  the  experiments  of  Davy  favre  shown 


the  contrary ;  and  the  singular  effects  which  it  prodll*  Ai«>tl«  G«n. 
ces  on  the  aoimnl  frame  have  excited  much  inierrst. ^i  ^  1  ■» 
From  these  experiments,  and  from  many  others  which 
have  been  since  repeated,  it  appears  that  it  may  be  i*»- 
spired  for  some  minutes  without  injury.  In  some  cases 
it  produces  no  effect  whatever }  but,  in  general,  the 
sensations  it  excites  are  similar  to  those  of  intoxica- 
tion ;  though  rarely  followed  by  its  unpleasant  effects. 
Sir  H.  Davy  describes  his  own  feelings  when  he  re> 
spired  this  gas  in  the  following  words. 

**  Having  previously  closed  my  nostrils  and  exbansted 
my  lunga^  1  breathed  four  quarts  of  nitrous  oxide  from 
and  into  a  silk  bag.  The  first  feelings  were  giddiness, 
sense  of  fulness  of  the  head,  and  indistinct  sensation  $ 
but  In  less  than  half  a  minute,  the  respiration  being 
continued,  they  diminished  gradually,  and  were  succeed- 
ed by  a  sensation  analogous  to  gentle  pressnre  on  ail 
the  muscles,  attended  by  a  highly  pleasurable  thrilling, 
particularly  in  the  chest  and  the  extremities.  The  ob- 
jects around  me  became  dazzling,  and  my  bearing  more 
acute.  Towards  the  last  inspirations,  the  thrilling  in- 
creased, the  sense -of  muscular  power  became  greater, 
and  at  last  an  irresistible  propensity  to  action  waa 
indulged  in  j  I  recollect  but  indistinctly  what  follow- 
ed ^  I  know  that  my  motions  were  various  and  vio- 
lent. 

'*  These  effects  very  soon  ceased  after  respiration. 
In  ten  minutes  I  had  recovered  my  natural  state  of 
mind.  The  thrilling  in  the  extremities  cootinaed 
longer  than  the  other  sensations. 

*'  This  experiment  was  made  in  the  morning ;  no 
languor  or  exhaustion  was  consequent,  my  feelings 
throughout  the  day  were  as  usoa],  and  I  passed  the 
night  in  undisturbed  repose  *."  ^  -^  , 

But  although  it  may  be  respired  for  a  short  time  j^^^^^L 
with  impunity,  not  more  than  3  or  4  mtnotes,  yet  ani-  p^  457. 
mals  that  are  confined  in  it  soon  become  restless  and  ,^ 

uneasy,  and  at  last  expire.  It  is  unfit  for  the  support 
of  animal  life,  and  perhaps  could  not  at  all  be  respired, 
if  the  lungs  were  previously  exhausted  of  ataiospherie 

•5.  The  taste  of  nitrous  oxide  gas,  when  in  a  state,  of  Taste  aad 
purity,  is  distinctly  sweet  to  the  tongue  and  palate  j  andmelL 
it  has  an  agreeable  odotir.  Davy  observes,  that  he 
often  thought  it  produced  a  feeling  somewhat  analogous, 
as  he  expresses  it,  to  taste  in  its  application  to  the 
lungs ;  for  in  one  or  two  experiments  he  perceived  • 
distinct  seose  of  warmth  in  the  chest  f .  4^nii. 

6.  Water  absorbs  nitrons  oxide  gas  in  considerable  ^.^q. 
proportioiK     When  the  water  is  agitated,  0.54  parts       36^ 
of  its  bulk,  cr  0*27  of  its  weight,  combine  with  it.   Tlie^  *^^ 
water  becomes  sweetish,  and  the  whole  of  the  gas  may  ^^ 
be  expelled  from  it  unchanged,  by  boiling. 

7.  No  change  takes  place  upon  this  gas  by  the  ac* 
tion  ^f  ^ight;  except  when  it  is  exposed  to  a  high 
temperature,  as  when  the  electric  spark  is  sent  through 
it,  cr  when  it  is  made  to  pass  through  a  red-hot  porcelata 
tube  ;  it  is  then  decomposed,  and  converted  into  comoooa 
air  and  nitric  acid. 

Sect.  III.  Of  Nitric  Oxide  Gas. 

I.  If  a  quantity  of  pure  copper  filings  be  put  into  aHoww 
matrass  or  retort,  and  diluted  nitric  acid  be  poured  over 
them,  a  violent  effervescence  takes  place,  and  a  great 
quantity  of  gas  is  evolved.    This  is  nitrie  oxide  foff 
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sometimes  cJIed  nitrous  gas.  It  may  be  obtained  also 
by  sabsti luting  for  tbe  copper  other  metals,  as  iron,  sil- 
ver, and  mercury. 

This  gas  is  mentioned  by  Dr  Hales  ^  but  it  is  to 
the  labours  of  Dr  Priestley  that  we  are  indebted  for 
a  knowledge  of  its  nature  and  properties. 

2.  It  is  an  elastic  colourless  fluid,  without  sensible 
taste,  and  does  not  redden  the  tincture  of  turnsole  (c.) 

According  to  Mr  Kirwan,  the  specific  gravity  of  ni- 
trous gas  is  0.001458,  but  by  Davy^s  estimation  it 
is  0.001343.  The  weight  of  xoo  cubic  inches  of  it 
IS  34.26  grs.  and  it  is  composed  of  53*40  oxygen,  and 
46.60  azote  \  or  quantities  which  would  make  equal 
measures  of  these  two  principles  in  the  state  of  gas  f. 
This  gas  is  totally  on  fit  for  respiration.  Animals  that 
breathe  it  are  instantly  suffocated. 

Some  combustibles  burn  in  this  gas.  Phosphorus, 
when  introduced  into  it  in  a  state  of  active  infiamma- 
tion,  boms  with  almost  as  much  vividness  as  in  oxygen 
gas  ||.  Homberg^s  pyrophorus,  a  substance  which  takes 
fire  when  exposed  to  the  air,  if  introduced  into  this 

fas,  instantly  becomes  red,  and  bums  very  vividly. 
n  this  experiment,  and  in  the  former  with  the  phos- 
phorus, these  substances  combine  with  the  oxygen  of 
the  nitrous  gas,  while  heat  and  light  are  emitted  and 
azotic  gas  is  left  behind. 

3.  Nitric  oxide  gas,  when  exposed  to  the  action  of 
heat,  by  being  made  to  pass  through  a  red-hot  porcelain 
tube,  undergoes  no  change  *.  It  is  absorbed  by  water. 
When  the  water  is  freed  from  air,  it  absorbs  about 
7^  of  its  bulk  of  this  gas,  at  the  common  temperature, 
and  when  it  is  boiled  or  frozen,  the  gas  separates  un- 
changed. The  water  thus  impregnated  has  no  peculiar 
taste,  nor  does  it  alter  the  colour  of  vegetable  blues. 

4.  When  a  quantity  of  atmospheric  air  is  introduced 
into  a  jar  containing  nitric  oxide  gas,  a  red  colour  ap- 
pears from  the  mixture  of  the  two  gases  j  they  are  di- 
minished in  bulk,  and  heat  is  evolved.  The  product 
is  nitrous  acid.  If  oxygenous  gas  be  employed  instead 
of  atmospheric  air,  the  whole  of  the  two  gases  will  be 
converted  into  a  liquid.  The  diminution  of  bulk  is 
owing  to  the  condensation  of  the  elastic  fluids,  and 
the  evolution  of  caloric  must  be  ascribed  to  the  change 
of  state,  from  that  of  elastic  fluid  to  that  of  liquid. 

Azotic  gas  also  enters  into  combination  with  oxygen 
in  a  different  proportion  from  what  has  been  stated  above, 
forming  nitrous  and  nitric  acids  j  but  these  will  come 
more  properly  to  be  treated  of  among  the  class  of  acids. 

The  following  table  exhibits  at  one  view  the  differ- 
eot  proportions  of  oxygen  and  azotic  gases  in  the  com- 
pounds formed  by  these  two  substances. 
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■  1 
Oxygen. 

Atmospheric  air 
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1.  This  gas,  in  combination  with  carbon,  has  been  '^'^^^* 
long  known  under  the  name  of  the  fire-damp  of  the* 
miners.  Its  combustible  property  is  described  in  the 
works  of  Boyle  and  Hales,  of  Boerhaave,  and  of 
Stahl  \  but  it  was  not  till  the  year  1766  that  its  pro- 
perties were  particularly  ascertained,  and  the  dif- 
ference between  it  and  atmospheric  air  pointed  out  by 

Mr  Cavendish.  Its  properties  and  combinations  were 
more  fully  investigated  by  Priestley  and  Scbeele,  Se- 
nebier,  and  Volta,  under  the  name  of  inflammable  gas. 
QT  air.  It  is  now  distinguished  by  the  name  of  hydro- 
gen  gas,  and  its  base  by  that  of  hydrogen. 

Like  the  two  former,  oxygen  and  azote.  It  is  never 
obtained  in  an  nncombined  state.  Its  properties  can 
only  be  examined  in  a  state  of  gas.  Method  of 

2.  Hydrogen  gas  may  be  obtained  in  a  state  of  toler- proeoriag, 
able  purity  by  the  following  process.     Take  one  part  of 

clean  iron  fiHngs,  and  introduce  them  into  a  tubulated' 
retort,  and  add  two  parts  of  sulphuric  acid  previously 
diluted  with  four  times  its  bulk  of  water.  A  violent 
effervescence  immediately  takes  place,  and  great  abun- 
dance of  air  bubbles  make  their  escape.  Put  in  the 
stopper  of  the  retort,  place  the  beak  of  it  under  the 
shelf  in  the  pneumatic  trough,  and  let  the  gas  which 
comes  over  be  received  in  proper  vesseh.  The  gaa 
thus  obtained  is  hydrogen  gas^  which  is  distingoished  by 
the  following  properties. 

3.  In  its  physical  character  it  resembles  common  air. 

It  is  invisible  and  elastic,  and  may  be  indefinitely  com-       ^^. 
pressed  and  expanded.  Piopertiet. 

Its  specific  gravity  has  been  variously  estimated, 
owing,  perhaps,  to  its  different  degrees  of  purity.  Ao-> 
cording  to  Lavoisier,  it  is  0.000004,  which  is  nearly 
12  times  lighter  than  atmospherical  air  $  but  according, 
to  Mr  Kirwan,  it  is  0.000 10. 

Hydrogen  gas  is  unfit  for  supporting  combustion. 
If  a  lighted  candle  be  suddenly  plunged  in  a  vessel 
filled  with  hydrogen  gas,  it  is  immediately  extinguish- 
ed  ;  or  if  an  inverted  jar  filled  with  it  be  suddenly, 
brought  over  a  lighted  candle,  it  is  extinguished  in  tbe  - 
same  way.  The  latter  experiment  is  the  most  effectual^ 
on  account  of  tbe  small  specific  gravity  of  the  gas^ 
which  is  prevented  from  escaping  by  rising  upwards 
when  the  jar  is  inverted. 

It  is  also  unfit  for  respiration. 

When  small  animals  are  inclosed  in  a  vessel  filled' 
with  this  gas,  they  are  soon  thrown  into  convulsions, 
and  expire.  Scheele,  however,  who  first  made  the  at- 
tempt, breathed  it  several  times  without  much  injury. 
Fontana  made  the  same  experiment,  and,  he  supposes 
that  this  was  owing  to  the  common  air  present  in  tbe 
lungs  before  respiration  of  tbe  hydrogen  gas  :  for  when 
he  made  a  full  expiration,  before  he  began  to  breathe- 
the  hydrogen  gas,  be  could  only  inspire  it  three  times, 
and  these  three  produced  great  languor  and  oppression 
in  the  breast.  This  was  confirmed  by  Sir  H.  Davy, 
who,  in  some  experiments  on  himself  foond,  that,  after 
having  exhausted  the  longs  as  much  as  possible,  be 

coold 


(c)  This  is  a  test  for  acid  sobstanee s,  which  will  be  meDtioned  particolarly  afterwards. 
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coald  not  respire  AU  gas  for  half  a  minute.  It  pro- 
daced  noeasy  feelings  in  the  obest,  momentary  loss  of 
muscular  power,  and  sometimes  a  transient  giddiness  *, 
From  these  experiments  it  maybe  concluded,  that  hydro- 
gen  gas  is  totally  incapable  of  supporting  animal  life. 

4.  But  altbough  hydrogen  gas  be  unfit  for  tbe  support 
of  combustion,  or  for  respiration,  yet  it  is  itself  a  highly 
combustible  substance.  If  ajar  be  filled  with  hydro* 
gen  gas,  and  a  burning  taper  be  applied,  the  gas  .will 
take  fire,  and  burn  with  a  flar.ie  which  is  more  or  less 
coloured  according  to  tbe  purity  of  the  gas.  When 
tbe  gas  is  in  the  purest  state  that  can  be  obtained,  it 
is  of  a  dilute  or  blackish  white  colour ;  but  when  it 
holds  charcoal  in  solution,  it  is  of  a  reddish  or  bright 
white  colour. 

.  5.  Hydrogen  gas,  if  other  gases  be  entirely  excluded, 
undergoes  no  change  wben  it  is  kept  in  contact  with 
water,  nor  is  any  part  of  it  absorbed  by  the  water : 
But  wben  artificial  pressure  is  employed,  water  is  said 
to  absorb  a  third  part  of  its  bulk  of  the  ga^.  No  per* 
ceptihle  change  is  observed  in  the  taste  of  the  water 
thus  impregnated  with  hydrogen  gas  *,  it  is  recommend- 
ed by  Mr  Paul  as  beneficial  in  nervous  disorders,  and 
in  inflammatory  fevers  f  • 

Hydrogen  gas,  on  account  of  its  being  so  much 
lighter  than  atmospheric  air,  has  been  employed  for 
the  purpose  of  filling  air  balloons.  When  perfectly  pure, 
it  is  12  or  13  times  lighter  than  the  same  bulk  of  at- 
mospheric air ;  but,  in  the  usual  way  of  obtaining  it, 
the  specific  gravity  of  hydrogen  gas  is  only  seven  or 
eight  times  less  than  tliat  of  common  air.  See  Aero- 
station. 

6.  If  hydrogen  gas  and  atmospheric  air  be  mixed  to- 
gether, they  remain  unaltered  j  but  if  one  part  of  oxy- 
gen gas,  and  two  parts  of  hydrogen  gas  be  introduced 
into  a  phial,  and  a  burning  taper  be  applied  to  its  mouth, 
the  mixed  gases  will  explode  with  a  loud  noise,  and  the 
bulk  will  be  greatly  diminished.  The  whole  of  tbe 
oxygen  of  the  atmospheric  air  disappears,  and  the  azo- 
tic gas  only  remains.  If  one  part  of  oxygen  gas  and 
two  parts  of  hydrogen  gas  be  mixed  together  in  a  phial, 
and  exploded  in  the  same  way,  they  both  disappear. 
This  may  be  proved  by  mixing  the  two  gases  in  ajar  over 
water  or  mercury,  and  exploding  them  by  means  of  the 
electric  spark.  The  gases  disappear  j  a  vacuum  is  con- 
sequently formed  in  tbe  jar,  and  the  water  or  the  mer« 
cury,  by  tbe  pressure  of  the  air,  is  forced  up.  If  the 
experiment  has  been  made  over  mercury,  and  if  the  in- 
fiide  of  tbe  jar  was  previously  free  from  moisture,  drops 
of  water  will  appear,  which  have  been  formed  by  the 
combination  of  the  two  gases.  Water,  therefore,  is 
composed  of  oxygen  and  hydrogen  gas.  This  is  a  case 
of  true  combustion.  Oxygen  combines  with  the  com- 
bustible body  *,  light  and  caloric  are  evolved,  and  tbe 
result  of  this  action  and  combination  Is  one  of  tlie  pro- 
ducts of  combustion,  namely  water.  The  discovery  of 
the  composition  of  water,  undoubtedly  one  of  the  most 
important  in  modern  chemistry,  will  be  tbe  subject  of 
the  following  section. 
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1.  Water  acts  so. important  a  part  in  many  cbemi- Impoit- 
cal  combinations,  that  its  nature  and  properties  should  "f^^i" 
be   early  known.     Before  the  discoveries  of  modern         .^' 
chemistry,  it  was  considered  as  a  simple  substance,  and 

one  of  the  four  elements  which  enter  into  tlie  constitu- 
tion of  all  bodies  in  nature. 

The  fortunate  discovery  of  the  composition  of  water, 
is  undoubtedly  one  of  the  most  important  which  has 
been  made  in  chemical  science.  We  have  already 
mentioned,  that  the  product  of  oxygen  and  hydrogen 
gases,  when  exploded  together,  is  water  \  but  in  a  sub- 
ject of  so  much  importance,  it  will  be  necessary  to  en- 
ter more  into  detail  \  and  this  we  shall  do,  ist,  by  stat- 
ing tbe  experiments  forming  the  proofs  of  its  composi- 
tion \  and,  2dly,  by  giving  a  short  historical  view  of 
the  progress  of  the  discovery. 

2.  Various  experiments  have  been  made  to  ascertain 
this  fact  \  but  those  which  were  made  by  Lavoisier  be- 
ing on  a  larger  scale,  and  performed  with  such  precau- 

^tions  as  to  insure  accuracy  and  precision,  an  account 
of  them  will  be  the  more  satisfactory. 


I .   Prwf  of  the  Composition  of  Water* 
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Exper,  o.  Take  a  porcelain  or  glass  tube  from  8  to  Proof  of 
12  lines  diameter,  and  place  it  across  tbe  fomace  the  com* 
EFCD,  with  a  gentle  inclination  from  E  to  F  (d).P<«^"°' 
Tbe  higher  extremity  of  the  tube  is  then  luted  to  the]!]^'!!;^ 
glass  retort  A,  containing  a  known  quantity  of  distil- 
led water.     To  the  iawer  extremity  F  is  luted  the 
worm  SS,  the  lower  end  of  which  is  fixed  in  the  neck      Plate 
of  the  bottle  H,  which  bottle  has  the  bent  tube  KK    CXUI. 
fixed  to  a  second  opening.     This  bent  tube  is  intended     ^^^'  ^* 
to  carry  olF  any  elastic  fluids  which  may  escape  into 
the  bottle  H.     A  fire  is  then  lighted  in  the  furnace 
EFCD,  suflicient  to  keep  the  tube  £F  red  hot,  but 
not  to  melt  it.     Tbe  water  in  the  retort  A  is  kept 
boiling  by  a  fire  in  tbe  furnace  WXX.     The  water 
is  gradually  changed  into  steam  by  the  heat  of  the  two 
furnaces.    It  passes  through  the  tube  EF  into  the  worm 
SS,  where  it  is  condensed,  and  then  drops  into  the 
bottle  H.     Wben  the  whole  water  is  evaporated,  and 
all  the  communicating  vessels  are  emptied  into  the  bot- 
tle H,  it  is  found  to  contain  exactly  the  same  quantity 
which  was  pot  into  the  retort*    This  experiment  there* 
fore  is  a  simple  distillation. 

Exper*  b.  Every  thing  being  disposed  as  in  the  last 
experiment,  let  27  grains  of  pure  charcoal,  broken  in- 
to small  parts,  and  which  has  been  exposed  to  a  red 
heat  in  a  close  vessel,  be  introduced  into  the  tube  £F. 
The  experiment  is  then  performed  in  the  same  manner 
as  tbe  former.  The  water  is  evaporated,  and  a  por- 
tion of  it  is  again  condensed  in  the  worm  SS,  and  then 
falls  into  the  bottle  H  )  but  at  the  same  time  a  consi- 
derabfe  quantity  of  an  elastic  fluid  escapes  through  the 
tube  KK,  which  is  received  in  vessels.  When  the  wa- 
ter 


(d)  The  tube  EF,  if  of  glass,  should  be  such  as  can  bear  a  strong  heat  without  melting.  It  should  also  be 
coated  over  with  a  lute  composed  of  clay  and  powdered  stone-ware  \  and  to  prevent  It  from  bending  during  the 
experiment,  it  must  be  supported  about  the  middle  by  au  iron  bar. 
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fiydragctt.  ^^  i*  entirelj  evaporated^  «nd  the  tube  exaniined,  the 
^'   »    '^  28  grains  of  charcoal  have  wholly  disappeared* 

When  the  water  in  the  bottle  H  is  examioed,  it 
U  found  to  have  lost  85,7  grains  of  its  weight }  and 
when  the  elastic  fluid  which  passed  oflF  by  the  tube 
KK  is  weighed,,  it  is  foand  to  weigh  si 3*7  grains, 
wbich  is  ezaetiy  the  weight  which  the  water  has  lost, 
added  to  the  28  grains  of  charcoal  which  bad  disap- 
peared. The  elastic  fluid,  on  examination,  is  disco- 
vered to  be  of  two  kinds  ;  namely,  144  cnbical  inches 
of  carbonic  acid  gas  weighing  ioo  grains,  and  380  cu- 
bical  inches  of  a  very  Ugfat  gas  weighing  only  13.7 
grains*  Now  100  grains  of  carbonic  acid  gas  consist 
of  72  grains  of  oxygen,  combined  with  28  grains  of 
carbon.  It  is  therefore  evident,  that  the  28  grains  of 
charcoal  must  have  acquired  72  grains  of  oxygen 
from  the  water.  It  is  iSso  evident,  that  85.7  grains 
of  water  are  composed  of  ^2  grains  of  oxygen,  com- 
bined with  13.7  grains  of  a  ffM  capable  of  being 
burned. 

Exper.  c.  Every  thing  being  put  in  the  same  or* 
der  as  in  the  two  former  experiments,  with  this  difier* 
ence,  that  instead  of  the  28  grains  of  charcoal,  274 
grains  of  soft  iron,  in  thin  plates  rolled  op  spirally,  are 
introduced  into  the  tube  £F.  The  tube  is  kept  red 
hot  while  the  water  is  evaporating  from  the  retort 

After  the  water  has  been  distilled,  it  is  found  to  have 
lost  xoo  grains.  The  gas  or  elastic  fluid  weighs  15 
grains,  and  the  iron  has  gained  85  grains  of  additional 
weight,  which  put  together  make  up  160  grains,  the 
weight  which  the  water  has  lost  The  iron  has  all  the 
qualities  which  it  would  have  received  by  being  burned 
in  oxjgcn  gas.  It  it  a  true  oxide  (or  calx)  of  iron. 
We  have  the  same  result  as  in  the  last  experiment, 
«  and  have  therefore  another  proof  for  concluding,  that 
100  grains  of  water  consist  of  85  grains  of  oxygen,  and 
X  5  of  the  base  of  hydrogen  gas. 

We  have  now  exhibited  two  sufficient  probfs,  that 
water  is  composed  of  exygen  and  hydrogen  ;  but.  as  the 
composition  of  water  is  so  interesting  and  important  a 
jg  ^  tobject,  M.  Ijavoisier  was  not  satisfied  with  these  proofii 
Fraf«d  bf  alone.  He  justly  concluded,  that  if  water  be  a  com- 
eynthcas.  pound  of  two  substances,  it  ought  to  follow,  that  by 
reuniting  these  two  substances,  water  would  be  pro- 
duced. He  accordingly  proved  the  truth  of  this  con* 
elusion  by  the  following  experiment. 

Exper.  d.  He  took  «  large  crystal  balloon  A,  fig.  4. 
containing  about  30  pints,  and  having  a  large  mouth  ; 
round  which  was  cemented  the  plate  of  copper  BC, 
pierced  with  four  holes,  through  which  four  tubes  pass. 
The  first  tube  H  A  is  intended  to  exhaust  the  balloon 
of  its  air,  by  adapting  it  to  an  air  pump.  The  second 
tube  gf  communicates  with  a  reservoir  of  oxygen  gas 
placed  at  MM.  The  third  tube  i/D>  is  connected 
with  a  reservoir  of  hydrogenous  gas  at  NN.  The 
ibnth  tube  contains  a  metallic  wire  GL,  having  a 
knob  at  its  lower  extremity  L,  from  which  an  electric 
■park  is  passed  to  ),  in  order  to  set  fire  to  the  hvdrogen 
gas.  The  metallic  wire  is  moveable  in  the  tube,  that 
the  knob  L  may  be  either  turned  towards  ),  or  away 
from  it,  as  there  is  occasion.  We  must  also  add,  that 
the  thrao  tubes  H  A,  gg^  ^D  >  are  fumisbed  with  stop- 
cocks* 

It  is  necessaiy  that  the  oxygen  gai,  before  being 
ant  into  the  reservoir,  ahoald  be  complelely  purified 
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from  carbonic  acid.  This  may  be  done  by  keepbg  H|dioaea. 
it  for  a  long  time  in  contact  with  a  solution  of  caustio ' 
potash.  The  hydrogen  gas  ought  to  be  purified  in  the 
same  manner.  The  quantity  emploved  ought  to  bo 
double  the  bulk  of  the  oxygen  gas.  it  is  best  procur- 
ed from  water  by  means  of  iron,  as  was  described  in 
Experiment  Third. 

Great  care  must  also  be  taken  to  deprive  the  oxygen 
and  hydrogen  gas  of  every  particle  of  water.  For 
this  purpose  they  are  made  to  pass  in  their  way  to  the 
balloon  A,  though  salts  which  have  a  strong  attraction 
for  water  $  as  the  acetite  of  potash  (a  compound  of 
vioeji^ar  and  vegetable  alkali),  or  the  muriate  or  nitrate 
of  lime  (the  muriatic  or  nitric  acid  combined  with 
liroe)'.  These  salts  are  disposed  in  the  tubes  MM  and 
NN  of  one  inch  diameter,  and  are  reduced  only  to  a 
coarse  powder,  that  they  may  not  unite  into  li^mps,  and 
interrupt  the  passage  of  the  gases. 

Every  thing  being  thus  prepared  for  the  experiments, 
the  balloon  is  exhausted  of  its  air  by  the  tube  H  A,  and 
is  filled  with  oxygen  gas.  The  hydrogen  gas  is  also 
pressed  in  through  the  tube  J  D  }  by  a  weight  of  one 
or  two  inches  of  water.  As  soon  at  the  hydrogen  gas 
enters  the  balloon,  it  is  kindled  by  an  electric  spark. 
The  combustion  can  be  kept  op  as  long  as  we  please, 
by  supplying  the  balloon  with  fresh  quantities  of  these 
two  gases.  As  the  comliuation  advances,  a  quantity 
of  water  is  collected  on  the  sides  of  the  balloon,  and 
trickles  down  in  drops  to  the  bottom  of  it.  By  know* 
ing  the  weight  of  the  gases  consumed,  and  the  weight 
of  the  water  produced,  we  shall  find  that  they  are  pre- 
cisely cquaL  M.  Lavoisier  and  M.  Meusnier  found 
that  it  required  85  parts  by  weight  of  oxygen  gas,  and 
15  parts  of  hydrogen  gas,  to  prMOCO  xoo  parts  of  wa- 
ter. 

Thus  we  have  complete  proofs,  both  analytical  and 
synthetical,  that  water  is  not  a  simple  elementary  sob- 
stance,  as  it  bad  been  long  supposed,  but  is  compound- 
ed of  two  elements,  oxygen  and  hjdrogen. 

But  altbongb  the  knowledge  of  ihe  component  (Nnrts 
of  water  was  finally  confirmed  by  Lavoisier  and  bis 
friends,  we  shall  find  that  science  is  indebted  for  the 
origin  and  progress  of  this  discovery,  chiefly,  if  oot  en- 
tirely, to  this  English  philosophers. 


2.  History  of  the  Discovery  of  tie  Composition  of 

Water. 
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1.  So  early  as  the  year  X776,  an  experiment  was  madeCoBbMCiott 
bv  Macqoer,  to  ascertain  what  would  be  the  product  ^^3^*^ 
of  the  combustion  of  hydrogen  gas.    He  ^ordingly^|^^^* 
set  fire  to  a  bottle  full  of  it,  and  held  a  sauter  over  the        ^ 
flame,  but  no  soot  appeared  upon  it  as  he  expected, 

for  it  remained  quite  clean  j  and  was  bedewed  with  drops      ^7 
which  wen  found  to  be  poro  water.    Various  conjee- ^^*e- 
tures  were  now  formed  about  the  natoro  of  the  product^"**** 
of  the  combustion  of  oxygen  and  hjdrogen  gases.     By 
some  it  was  supposed  to  be  carbonic  acid  gas  i  by  others 
it  was  conjectured  it  would  be  the  sulphurous  or  suU 
phuric  acid.    The  latter  was  the  <^inion  of  M.  La- 
voisier.   Such  wero  the  experiments  and  opinions  of 
the  French  chemists,  previous  to  the  year  1781.  3S8 

2.  About  the  beginning  of  that  year,  Mr  Warltire,  aEapeiiaMal 
lecturer  in  imtural  philosophy,  bad  long  entertained^  ^^*^ 
an  opinion  that  the  combustion  of  hydrof^en  gas  with^|Jff 
atmospheric  air  might  dotermine  the  questiooi  whether 
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Pydrogam  heat  be  a  beavf  Mij.  Appr«beMiTe  af  lUager  in 
^"^  ^  making  Ae  experiment,  be  bad  lor  some  time  decHned 
it }  but  was  at  last  eacearaged  by  Dr  Priestleyy  aa4 
accordingly  prepared  an  apparatut  for  the  purpose. 
This  was  a'  copper  vessel  properly  fitted,  and  filled 
with  atmosplierioal  air  and  hydrogen  gas,  whicb  was 
exploded  by  making  tbe  electric  spark  pass  tbroogb  it. 
A  loss  of  weight  of  two  grs.  was  ebserved  after  tbe 
combustion.  A  similar  experiment  was  repeated  is 
elese  glass  vessels,  whicb,  tboogfa  clean  and  dry  before 
the  combustion,  became  immediately  wet  with  rooia* 
tore,  and  lined  with  a  sooty  matter.  This  sooty  mat- 
ter, Dr  Priestley  afterwards  supposed,  proceeded  from 
tbe  mercury  which  bad  been  employed  in  filling  tbe 
vessel. 

3.  During  tbe  sameyear, Mr  Cavendish  repeated  tbe 
experiments  of  Mr  Warltire  and  Dr  Priestley.  He 
performed  them  several  times  with  atmospheric  air 
and  hydrogen  ga9,Jn  a  vessel  which  held  34,QOO  grs. 
ef  water,  and  be  never  eould  perceive  a  less  of  weight 
more  than  j-  gr.  and  often  none  at  all.  In  all  these  ex- 
periments, not  the  least  sooty  matter  appeared.  Tq 
examine  tbe  nature  of  tbe  dew  which  appeared  in  the 
inside  of  the  glass,  he  burnt  500,000  gram  measures  of 
hydrogen  gas  with  about  2J-  times  that  quantity  of  cem* 
men  air ;  and  in  this  combustion  be  obtained  135  grs. 
uF  water,  whicb  had  neither  taste  nor  smell ;  and  when 
h  was  evaporated,  left  no  sensible  sediment. 

In  another  experiment,  be  exploded  in  a  glass  glebe, 
19,500  grain  measures  of  oxygen  gas,  and  37,000  ef 
hydrogen  gas,  by  means  of  the  electric  spark.  The 
result  of  the  experiment  was  30  grains  of  water,  which 
eontained  a  small  quantity  of  nitric  acid.  The  expe- 
riments of  Mr  Cavendish  were  made  in  the  year  17S1, 
and  they  were  undoubtedly  conclusive  with  regard  to 
the  composition  ef  water. 

4.  It  would  appear,  that  Mr  Watt  entertained  the 
same  ideas  on  this  subject.  When  he  was  informed 
by  Dr  Priestley  of  the  result  of  these  experiments,  he 
observes  $  **  Let  us  consider  what  ebviensly  happens 
in  the  deflagration  of  hydrogen  and  oxygen  gases. 
These  two  kinds  of  air  unite  with  violence,  they  be-* 
come  red  hot,  and  when  cooling  totally  disappear. 
When  the  vessel  is  cooled,  a  quantity  of  water  is  found 
in  it  equal  to  the  weight  of  the  air  employed.  The 
water  is  then  tbe  only  remaining  product  of  the  pro- 
cess ;  and  water,  light,  and  heat,  are  all  the  products, 
unless  there  be  some  other  matter  set  free,  which  escapes 
our  senses.  Are  we  not  then  authorised  to  oonehide,  that 
water  is  composed  of  oxygen  and  hydrogen  gases,  de- 
prived of  part  of  their  latent  or  elementary  heat; 
Ifai^t  oxygen  gas  is  composed  of  water,  deprived  ef  its 
hydrogen,  and  united  to  elementary  beat  and  light) 
and  that  the  latter  arb  contained  in  it  in  a  latent  state, 
so  as  net  to  be  sensible  to  the  thermometer  or  to  tbe 
eye.  And  if  light  be  only  a  modification  ef  heat,  op 
a  circumstance  attending  it,  or  a  component  part  of 
the  hydrogen  gas,  then  oxygen  gas  is  composed  of 
water  deprived  of  its  hydrogen,  and  nmted  to  eleaen^ 
tary  beat*.'* 

Thus  it  appears  that  Mr  Watt  had  a  jnet  vieiw of  tb* 
composition  of  water,  and  of  the  natnre  ef  the  process 
by  whicb  its  component  parts  pass. to  a  Kquid  state  frooi'. 
that  of  an  elastic  fluid. 

5.  Towwrd&tiia  end  of  tbe  laoie.year^  M.  Latoioiar 


Mr  Watt*« 
▼icwt. 
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bad  made  some  experiments,  tbe  result  ef  wfaieb  siir^  tfjdnMes. 
prised  him ;  for  the  prodact  of  tbe  oeasbnstion  of  the  ^      ^  i^ 
oxygen  and  hydrogen  gases,  instead  of  being  sulpboric      391 
or  solphorons  acid,  as  he  expected  it,  was  pore  water.     ^^*."'^* 
This  led  him  to  procnre  an  apparatus,  with  which  tbe^^i^' 
experiment  migbt  be  performed  on  a  large  scale,  and 
with  more  aceoracy  and  precision.    Accordingly  the 
experiments,  which  we  have  already  detailed  were  per* 
formed  en  the  24ih  of  Jane  1783,  in  presence  of  several 
academicians,  and  also  of  8ir  Charles  Blagden,  who 
who  was  at  that  time  in  Paris.     A  similar  exprriment 
was  afterwards  performed  by  M.  Monge,  with  tbe  same 
rceuUj  and  it  was  repeated  again  by  Lavoisier  and 
Meosnier,  on  a  scale  so  large  aa  to  put  the  natter  be* 
yead  a  doabt.     The  conclusion,  therefore,  from  tbe 
whole  was  (as  has  been  staled  in  detailing  the  experi- 
ments tfaems^ves),  that  water  is  composed  of  oxysen 
and  hydrogen ;  mid  this  faet,  we  boUeve,  stace  De 
Priestley^s  death,  is  universally  admitted. 

6.  If  farther  proofs  were  necessary  to  establish  tbe  Fobrtot'i* 
fact,  we  might  refer  the  leader  to  an  elaborate  BBomoir^cc. 

en  the  combustion  of  hydrogen  gas  in  close  vessels  by 
the  celebrated  chemists  Fourcroy,  Vanqoelin,  and  8e<« 
gnin,  whicb  was  read  at  tbe  aoademy  of  sciences  in  the 
year  1790  *.  *  JbimLdc 

7.  Water  exists  in  three  diffeient  states^  in  tbe  8o<«^'^*'"*  ^ 
lid  state  or  state  of  ice  ^  ia  tbe  liquid,  and  in  the  slate  "^  ^  '^"^ 
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ef  vapoor  or  steam.  .  Its  principal  properties  have  id*  Wtur 


m 


ready  been  detailed,  in  treating  of  the  electa  of  ^^alorio,  thf«c 
It  assuaies  tbe  solid  fiirm  when  it  is  oosled  down  to  the^^At^ 
temperature  ef  31^.    Tbe  specific  gravity  of  ice  is  laas,^^^^ 
than  that  of  water.  ~j ^^ 

When  ice  is  exposed  to  a  temperature  above  32^,  it  Water  «r 
absorbs  calorie,  which  then  be<;|omes  bUent,  aad  ia  coo-liqud. 
verted  into  the  Kquid  state,  or  tbat  ef  water.    At  tbe 
temperature  of  40^,  water  has  reached  ita  maxiawim  of 
density.      According  to  the  experimeols  of  Lefovre 
Oineau  f ,  a  French  cubic  foot  of  distilled  waler,  taken  fjsam.  Je 
at  its  maximum  of  density,  is  equal  le  folb*  223  gra»^Ay^*""* 
French,  9529,452.9492  troy  grains.    Aa£ttglisb€«i»'^P''7'* 
4ie  foot  at  the  same  temperature  weighs  437,ioai4A46 
gtmias  troy.     By  Profossor  Babtsea^s  experimenta  it  ia 
ascertained,  tbat  a  cubic  foot  of  staler  at  tbe  tenipenr 
tnrsre  of  j^^  weighs  998.74  avoindupaie  onneoa,  of 
437.5  grains  troy  each,  or  about  i^  euaee  less  than 
1000  avoirdupois  ounces.  ^ 

When  water  is  exposed  tathe  temperatuia  of  ^2?,y^^v, 
it  boils ;  and  if  this  temperaturB  be  eentinnsd,  the 
whole  is  converted  into  an  elastic  invisiUe  fluid,  eaUed 
vapoor  or  steanw    This,  aa  has  been  already  shaW| 
is  owing  to  tbe  absorption  of  a  qaaatity  of  ealeric, 
wbioh  is  necessary  to  retain  it  in  tbe  fluid  forak     In 
this  state  it  is  about  1800  times  its-bulk  when  in  tbe 
state  of  water.    This  shews  what  an  expansive  force  it 
most  exert  when  it  is  eenfined,  and  brace  its  applies^  ■ 
tton  in  the  steam  engine,  ef  wbick  it  is  the. moving' 
power.. 

Sscv.  U.  CffAmtovii. 

Hydrogen  nlao  enters  into  combination  with  aiete^ 
nod  forms  a  eompeund  of ^reat  tmpertaaoa.  Wbc«  by* 
drogen  and  azotic  gases  are  mixed  together,  no  change 
takes  place,  nor  has  any  process  been  yet  disoevared  by 
wUob  tti^i^  iw^  gaaaa  aan  be  diasctfy  combined^  bn^ 

wben 


Gafban.  irben  lo  tbeir  imscent  aUte,  as  it  is  called,  or  in  the 
moment  of  evolution  from  the  bodies  with  which  tiiey 
are  formerly  in  eombinatioD,  they  nnite'  together  and 
form  ammonia,  or  the  Tolatile  alkali.  It  is  demon- 
strated also,  by  direct  experiment,  that  this  substance 
is  composed  of  these  two  gases  j  bnt  for  the  properties 
of  it,  we  mast  refer  to  the  chapter  on  alkalies,  where 
they  will  be  folly  detained. 
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and  afterwards  carried  into  a  dark  place,  it  appears  la-   Carban. 
minoQs,  so  that  it  has  the  property  of  ahsorbing  light '      w      ' 
It  becomes  very  sensibly  electric  by  friction,  and  is 
therefore  a  noncondactor  of  electricity.  ^^^ 

4*  As  it  was  now  ascertained,  that  the  diamond  ex«  Prodact  of 
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dia- 


The'dia-         I*  It  may  appear  at  first  sight  surprising,  that  the 
BMMid  com.  diamond,  one  of  the  hardest  and  most  indestructible 
bostlble.     tnbstances  in  nature,  should  be  arranged  among  com* 
bustible  bodies.    This,  however,  was  conjectured  by 
Newton,  when  he  considered  its  great  refracting  power, 
referring  it  to  the  general  law,  that  combustible  bodies 
have  this  power  in  greatest  per&ction.    The  sagacious 
conjecture  of  this  great  philosopher  has  been  fully  ve- 
rified.    The  first  experiment  to  ascertain  the  combnsti- 
bility  of  the  diamond  was  made  in  the  year  1694,  in  the 
g      presence  of  Cosmo  III.  grand  duke  of  Tuscany,  by  the 
Pi^,^  1^  Florentine  academicians.    In  this  experiment,  the  dia- 
ecperi.        mond,  exposed  to  the  heat  of  a  buming>»glass,  first  be* 
■xat.         came  dull  and  tarnished,  lost  weighty  and  was  at  last 
entirely  dissipated,  without  the  smallest  residue.    Some 
years  afterwards,  a  series  of  experiments  was  made 
hefore  Francis  I.  empeeor  of  Germany,  in  which  dia* 
ttionds  were  consumed  in  the  heat  of  a  furnace.    In 
the  year  17711  Masquer  first  observed  the  diamond 
swell  up  and  bum  y^th  a  very  sensible  flame.     Roueile 
the  younger,  Cad^t,  Mitouart,  |and  Darcet,  repeated 
the  same  experiinents,  all  which- tended  to  establish  the 
Tolatility  and  combustibility  of  the  diamond. 

But  It  is  pi  the  celebrated  Lavoisier  that  we  are  in-» 
debted  fef  yicertaining  the  nature  and  product  of  this, 
eombustic|0. 
Faaad  la        ^  B|^.for  the  sake  of  comparison  we  shall  mention 
the  fsnid    some  of  the  general  properties  of  the  diamond.    This 
'sae.  prect^  stone  is  found  in  the  warmer  regions  of  the 

eart^,  and  chiefly  in  the  East  Indies  and  the  Brazils. 
It  i^  found  crystallized  in  regular  octahedrons,  which 
is  jts  primitive  form  j  that  of  the  integrant  molecules 
Form.  ^  ^®  regular  tetrahedron.  The  most  common  form  is 
the  six<4ided  prism,  terminating  in  a  six-stcjed  pyra- 
mid. What  are  called  spheroidal  diamonds  have  48 
eurtilineal,  triangular  faces,  which  form  of  crystaf  is 
owing,  according  to  Hauy,  to  a  regular  decrement, 
which  may  be  determined  by  cacolation.  The  lapida- 
ries are  well  acquainted  with  the  direction  of  the  lami- 
nae of  the  diamond,  because  in  that  direction  it  is  found 
to  be  most  easily  polished.  The  hardest  diamonds  are 
found  to  have  their  fibres  twisted,  which  by  the  lapi- 
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daries  are  called  natvrai  diamonds. 


Froparties.  3.  The  diamond  is  the  hardest  body  known.  It  can 
only  be  polished  with  the  powder  of  itself,  which  is 
procured  by  rubbing  one  diamond  against  another. 
The  specific  gravity  of  the  diamond  is  3.5,  water  ^be- 
ing I.  Its  -most  remarkable  property  is  brilliancy. 
When  exposed  to  the  light  of  the  sun  for  some  time, 


posed  to  a  strong  heat  was  susceptible  of  combustion,  iu  com. 
and  might  be  entiraly  dissipated,  Lavoisier  directed  hU^^^^*- 
attention  in  the  year  1772  to  discover  the  product 
l«^ich  was  thus  obtained }  and  he  found  by  experiment, 
that  the  quantity  of  the  diamond,  exposed  to  the  beat 
of  a  burning-glass  in  oxygen  gas,  ooosamed,  was  in  ex« 
act  proportion  to  the  quantity  of  air  absorbed.  The 
air  was  converted  into  carbonic  acid  gas  (f).  The 
quantity  of  the  carbonic  acid  obtained  bmg  toand  pro- 
portional to  the  quantity  of  diamond  consumed,  it  was 
concluded  that  diamond  was  nothing  else  hot  pore  car- 
bon. This  furnished  a  striking  analogy  between  the 
diamond  and  charcoal,  from  the  combustion  of  which  a 
similar  product  is  obtained.  An  experiment  made  by 
Gnyton  in  the  year  1785,  and  a  similar  one  repeated 
in  1797  by  Bfr  Tennant,  proved  thai  the  diamond  is 
combustible,  and  that  it  horns  like  charcoal  when 
thrown  into  melted  nitre.  The  conclusion  horn  which 
was,  that  the  diamond  and  charcoal  consist  of  the  sane 
Bobetance.  .405 

5.  We  shall  find,  in  investtjpiting  the  properties  ^ff^^j^^ 
charcoal  in  the  following  secUon,   that  the  one  is  a  "*•*"*•• 
simple  the  other  a  compound  substance,  which  will 
enable  ns  to  explain  the  remarkable  difference  between 
many  of  the  properties  of  the  diamond  and  charcoal.       404 
Charcoal  burns  in  the  heat  of  an  ordinary  fire,  but  theOosipared 
diamond  requires  for  its  eombostioB  a  tempentors  not^^  *^' 
less  than  5000^}  nor  is  the  diiEerence  between  these  ^^'Jj^^ 
two  bodies  in  specific  gravity,  hardness,  and  coloar,  koSpooa. 
striking.    Lavoisier  had  ascertained  that  100  parts  of 
carbonic  acid  contained 

• 

28  charcoal, 
72  oxygen. 

100 

In  the  experiments  made  by  Goyton  on  the  dia- 
mond, it  appeared  that  carbonic  acid  gas  is  composed 
of 

17.88  diamond, 
82.12  oxygen. 


100.00*. 


*  Jmude 

If  then  100  parts  of  carbonic  acid  gas  are  composed  ^^  * 
of  the  same  proportions  of  constituent  parts,  and  these 
proportions  are  obtained  both  by  the  combustion  of  the 
diamond  and  charcoal,  it  must  necessarily  follow  that 
the  charcoal,  which  requires  a  smaller  proportion  of 
oxygen  to  make  np  the  too  parts  of  carbonic  acid  gas, 
must  contain  the  difference  of  the  quantity  of  oxygen 
between  the  quantity  with  which  it  combines,  and  the 
quantity  necessary  to  saturate  the  diamond.  Hence  it 
was  inferred,  that  100  parts  of  charcoal  consist  of  63.86 
diamond,  and  36.14  oxygen.     But  in  more  recent  and 

3  R  2  more 


(F)  Carbonic  acid  gas,  as  will  appear  afterwardsf  is  composed  of  carbon  and  oxygen. 
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more  accurate  czperimenis,  it  U  foond  that  the  purest 
charcoal  contains  no  oxjgeo  wbateyer  \  and  that  it  dif- 
fers from  diamond  only  in  compactness  of  textnre. 
From  this  account,  therefore,  of  the  nature  and  pro- 
perties of  the  diamond,  it  must  be  considered  as  a 
simple  substance,  and  that  substance  which  has  received 
the  name  of  carbon  in  the  new  chemical  nomenclature  \ 
or  pure  charcoal  in  a  highly  condensed  form. 

1.  Charcoal  exists  in  great  abundance  in  animal  and 
vegetable  matters,  and  it  is  obtained  by  the  partial  de- 
composition of  these  substances.  It  may  be  procured 
by  burning  wood  in  close  ▼essels  \  and  the  matter  that 
remains  after  this  combastion  is  a  black,  shining, 
brittle  substance,  which  is  well  known  under  the  name 
of  charred  wood,  or  charcoal.  To  obtain  charcoal 
pure,  it  must  be  repeatedly  washed  with  pure  water, 
and  be  afterwards  exposed  for  some  time  to  a  strong 
heat  in  close  vessels.  Thus  prepared,  if  it  be  entirely 
deprived  of  moisture  and  excluded  from  air,  it  may 
be  exposed  to  the  strongest  heat  without  any  chan^. 

2.  Charcoal  is  a  good  conductor  of  electricity. 
When  it  is  new  made,  it  is  fonnd  to  have  the  property 
of  removing  the  disagreeable  odour  with  which  animal 
matters  beginning  to  potrify,  clothes  and  other  sub- 
stances, are  tainted.  On  account  of  this  property,  per- 
haps, and  also  on  account  of  its  mechanical  effects,  it 
is  greatly  recommendcB  as  an  excellent  tooth  powder. 
Charcoal  seems  to  be  quite  indestructible.  Hence 
charring  is  the  best  method  of  preserving  wood  from  de- 
cay, which  is  exposed  to  the  effects  of  air  and  moisture. 
Stakes  charred  on  the  outside  have  remained  in  the 
ground  for  some  thousand  years,  and  are  still  in  perfect 
preservation.  This  seems  to  have  been  a  common  prac- 
tice among  the  ancients. 

3.  Charcoal  has  neither  taste  nor  smell.  It  is  inso* 
luble  in  water,  but  it  absorbs  moisture  in  consider* 
able  proportion.  When  well  dried,  charcoal  attracts 
the  air  very  greedily.  A  piece  of  charcoal  well  dried, 
placed  under  a  jar  overmercury,  absorbs  the  air,  and 
the  mercury  ascends  rapidly  \  but  if  a  little  water 
be  introduced  into  the  jar,  the  charcoal  absorbs  the 
moisture,  gives  out  "the  air,  and  the  mercury  descends. 
In  some  experiments  made  with  this  view,  it  appeared 
tliat  charcoal  absorbed  four  times  its  bulk  of  air ;  and 
when  the  charcoal  was  plunged  into  water,  a  fifth  part 
of  this  air  was  disengaged,  which  being  examined,  a 
quantity  of  oxygen  had  disappeared.  In  another  ex- 
periment, the  charcoal  was  introduced  into  a  vessel 
filled  with  oxygen  gas,  when  it  absorbed  eight  times  its 
bulk  of  the  gai»,  and  being  plunsed  into  water,  gave 
out  a  fourth  part.  These  experiments  were  made  by 
Delametherie  f  • 

The  experiments  of  Senebier  seem  to  prove,  that  it 
was  only  the  oxygen  gas  of  the  atmospheric  air  that 
was  absorbed  by  charcoal )  but  it  has  been  since  de- 
monstrated, that  this  only  fakes  place  when  the  char- 
coal is  hot.  The  atmospheric  air  is  absorbed  un- 
changed when  the  charcoal  is  cold. 

4.  When  the  temperature  of  pure  charcoal  is  raised 
to  redness,  and  if  it  be  then  introduced  into  a  jar  of 
oxygen  gas,  it  burns  rapidly,  giving  out  brilliant  sparks, 
but  with  little  flame.  The  charcoal  disappears,  and  the 
oxygen  gas  is  totally  changed.  By  its  combination  with 
the  charcoal  durioff  the  combogtion,  it  is  converted  into 
a  peculiar  gas,  which  has  rec<^\ved  the  name  oi  carbonic 
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aeidgaa^  the  component  parts  of  which  were  discovei^    OHtaa 
ed  by  M.  Lavoisier,  to  be  ^ 

28  charcoal, 
72  oxygen. 

100 

The  properties  of  this  acid  will  be  fully  described  in 
its  place  among  the  class  of  acids. 

There  is  no  direct  action  between  carbon  and 
exotic  gas  \  but  by  the  action  of  a  third  subsUnce. 
Compounds  of  azote,  hydrogen  and  carbon,  which  are 
combined  also  with  a  greater  or  lesser  proportion  of 
oxygen,  frequently  exist  among  vegetable  and  animal 
matters.  »    , 

Sect.  I.  Of  the  Combinations  of  Carbon  with 
OxYOENf  particularly  Carbonic  Oxids  Gas, 

Carbon  enters  into  combination  with  oxygen  in  two 
proportions,  i.  In  that  which  forms  carbonic  oxide 
gas.  2.  In  that  which  forms  carbonic  acid  gas.  Of 
the  first  of  these  we  are  now  to  treat :  the  other  will 
be  considered  under  the  head  of  Acids. 

I.  A  peculiar  inflammable  gas,  which  was  at  fintmJ^^ 
considered  of  the  same  nature  with  the  carbonated  hy-  ^^^^' 
drogen  gas  to  be  described  in  the  next  section,  was  an- 
nounced by  Dr  Priestley,  from  the  manner  of  its  pro- 
duction and  properties,  as  a  confirmation  of  the  truth 
of  the  phlogistic  theory.     His  experiments  were  soon 
repeated  by  many  other  chemists,  and  particularly  by 
Mr  Croickshank  of  Woolwich,  who  published  a  very 
satisfactory  account  of  the  nature,  composition,  and  pro- 
perties of  this  gas.     He  gave  it  the  name  of  the  fo- 
seous  oxide  of  carbon^    He  considered  it  as  consisting 
of  carbon  united  with  oxygen  ^  the  oxygen  and  car- 
bon existing  in  it  being  nearly  in    the  proportion  of 
two  to  one.     Dr  Priestley  obtained  it  from  the  grcY,^  V^  ^ 
oxide    or   forge   scales  of  iron    and  charcoal.     wl^JJjJV^ 
Cruicksbank  also  obtained  it  by   a  similar  process.  *^^    ^ 
He  employed    the   oxides  of  zinc  and  copper;    the 
black  oxide  of  manganese  and   litharge.      The  gas 
which  is  obtained  from  these  substances  is  a  mixture 
of  carbonic  acid  and  carbonic  oxide.  Mr  Cruicksbank 
found,  that  the  oxides  which  most  readily  part  with  . 
their  oxygen,  afford  the  greatest  proportion   of  car- 
bonic acid  }  bnt  the  oxides  which  retain  their  oxygen 
more  strongly,  give  the  greatest  proportion  of  the  car- 
bonic oxide.     At  the  beginning  of  the  process,  car- 
bonic acid  comes  over  in  greatest  abundance  ;  it  then 
diminishes,  and  afterwards  carbonic  oxide  is  extricated 
pure. 

It  is  also  obtained  by  exposing  to  a  strong  heat  one 
part  of  pure  charcoal  and  three  parts  of  carbonate  of 
lime,  strontites,  or  barytcs,  in  an  iron  retort.  The 
carbonic  acid  which  is  in  combination  with  the  earths 
is  partly  disengaged  unchanged,  and  partly  decompos- 
ed by  the  charcoal,  and  converted  by  the  action  of  this 
substance  into  the  carbonic  oxide.  The  gas  which  is 
obtained  in  this  process  is  composed  of  one  part  of  car- 
bonic acid  and  five  parts  of  oxide  X'  tjknrnt'de 

The  same  gases  are  also  obtained,  by  employing 
iron  filings  with  the  earthy  carbonates,  and  the  quan-]|? 
tity  is  considerably  increased  when  pnre  iron  is  used. 
Mr  Cruicksbank  and  the  French  chemists  also  obtain- 
ed 
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Cttton*  ^i  it,  hj  makmg  carbonic  acid  gas  pais  through 
red-hot  charcoal  io  an  iron  br  porcelaia  tube.  The 
car  boo  ic  acid  is  decomposedi  and  the  gaseous  oxide  is 
formed. 

The  car^nic  acid  which  is  mixed  with  the  carbonie 
oxide  obtained  in  all  these  processes,  may  be  separated 
by  washing  the  gas  with  lime  water,  and  the  oxide  re- 
mains in  a  state  of  purity. 

2.  This  gas  is  invisible  and  elastic  like  common  air. 
Its  specific  gravity  is  0.001167}  100  cubic  inches 
weigh  30  grains. 

It  y  unfit  for  respiration.  .Small  animals  introduced 
into  it  are  instantaneously  suflfbcated  ^  and  in  some  per* 
sons  who  littempted  to  breathe  it,  it  produced  faint- 
ness  and  giddiness.  Desormes  and  Clement  think  that 
it  is  probably  owing  to  this  gas  disengaged  from  burn- 
ing charcoal,  that  sudden  death  is  induced  in  close 
apartments*  It  is  not  altered  by  passing  it  through  a 
red-hot  tube,  nor  does  it  undergo  any  change  by  being 
exposed  to  light }  and  it  is  neither  inflamed  nor  dimi- 
nished by  passing '  the  electric  spark  through  it*-  This 
gas  in  contact  witb  eommon  air,  when  set  fire  to,  buraa- 
with  a  blue  flame.  When  made  to  traverse  a  red-hot 
tube  full  of  air,  it  produces  slight  detonations.  The 
residue  of  these  combustions  is  carboaicacid  and  azote. 

3.  With  oxygen  gas,  if  in  considerable  proportion, 
the  combustion  is  very  rapid  ^  a  red  flame  is  produced, 
and  the  whole  of  the  gas  is  consumed.  The  residue  in 
this  combustion  is  carbonic  acid  t. 

According  to  Mr  Cruickshank|  the  carbonic  oxide 
is  a  compound  of  carbon  and  oxygen.  Thirty  grains  of 
it  obtained  from  charcoal  and  metallic  oxides,  required 
15  grains  of  oxygen  to  saturate  it,  and  the  quantity  of 
cu4)onic  acid  produced  was  3S'5'  Thirty  grains  ob- 
tained firom  iron  filings  and  earthy  carbonate,  requbed 
13.6  grains  of  oxygen,  which  gave  43.3  grains  of  car-' 
bonic  acid. 

4.  But  according  to  the  experiments  and  conclusions 
of  Berthollet,  this  gaseous  oxide  of  carbon  contains  a 
certain  portion  of  hydrogen  in  its  composition.  This 
quantity,  he  thinks,  amounts  to  about  .04=:<sV«  ^^ 
distinguishes  two  species  of  inflammable  gas,  which 
contain  carbon  ^  the  one  consists  entirely  of  hydrogen 
and  carbon,  which  he  proposes  to  denominate  carbo' 
noted  hydrogen  gas^  which  will  he  treated  of  in  the  next 
section.  The  other  species  of  .inflammable  gas  is  also 
formed  of  hydrogen  and  carbon,  but  contains  a  certain 
portion  of  oxygen.  To  this  be  proposes  to  give  the 
name  of  oxycarbonated  hjdrogen  gas.  But  the  results 
of  the  experiments  of  Cruickshank  and  others  do  not 
correspond  with  the  experiments  and  conclusions  of 
Berthollet,  in  admitting  any  proportion  of  hydrogen  as 
a  component  part  of  his  oxycarbonated  hydrogen  gas, 
or  of  carbonic  oxide  gas.  ror  an  account  of  his  obser- 
vations and  reasonings  on  this  subject,  see  Metnoires 
de  PlnstittU.  Nationak^  tom.  iv.  p.  2^9.  3x9,  and  325. 
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Sect.  II.  Of  Cabbussted  Hydroqen  Gas. 

I.  If  a  quantity  of  wet  charcoal  be  introduced  into 
a  retort,  and  exposed  to  a  red  beat,  a  great  quantity 
of  gas  passes  over,  which  may  be  collected  in  jars  in 
the  pneumatic  apparatus  in  the  usual  way.  It  may  be 
also  obtained  by  making  the  vapour  of  water  pass 
through  red-hot  charcoal  in  a  porcelain  or  iron'  tub^ 
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placed  across  a  furnace.  The  wat«r  is  decomposed ) 
the  hydrogen,  one  of  its  component  parts,  cemUnea 
with  the  carbon  of  the  charcoal.  The  gas  obtained  by 
these  processes  has  been  called  ligM  inJlamnuAle  air* 
A  similar  gas  may  be  procured  from  ether,  spirits  of 
wine,  or  camphor,  by  making  the  vapour  of  these  sub- 
stances pass  through  red-hot  porcelain  tubes.  This  gas, 
from  its  greater  specific  gravity,  has  been  called  Amvy 
inflammable  air.  The  proportions  of  the  substances 
which  enter  into  the  composition  of  this  gas  vary  con* 
siderably,  according  to  the  process  employed,  or  the 
materials  from  which  it  is  obtained.  It  is  the  same  gaa 
which  is  given  out  in  great  abundance  during  hot  weap 
ther,  from  stagnant  waters. 

2.  This  gas,  like  common  air,  is  invisible  and  elastic^  Pwpcrtisfc 
When  a  candle  is  applied  to  it,  it  bums  with  a  blue, 
lambent  flame.     If  it  be  mixed  with  atmospheric  air^ 

the  combustion  is  more  rapid  and  brilliant,  and  still 
more  so  when  it  is  mixed  with  oxygen  gas,  hut  with- 
out any  detonation.  The  products  of  this  combustion 
are  carbonic  acid  and  water.  The  oxygen  combines 
paKly  with  the  carbon  to  form  carbonic  acid^  and 
partly  with  the  hydrogen  to  form  water. 

3.  It  is  totally  unfit  for  respiration.     Animals  intro-  • 
dooed  into  it  are  instantly  suffocated.     It  is  also  unfit 
for  supporting  combustion. 

One  of  the  most  remarkable  properties  of  this  gas 
is,  when  it  is  mixed  in  a  tube  with  common  air  or  oxy- 
gen gas,  about  \A%  its  bulk  of  the  latter,  and  fired  by 
the  electric  spark,  there  is  a  considerable  increase  of 
volume.  ^j^ 

The  component  parts  of  carbureted  hydrogen  gasCompoM-^ 
obtained  from  different  substances,  as  they  have  been  tien. 
ascertained  by  Mr  Cruickshank,  are  the  following. 
When  it  is  procured  from  ether,  camphor,  or  stagnated ' 
water,  it  contains  the  largest  proportion  of  carbon. 
The  specific  gravity  is  0.000804,  and  it  is  to  common- 
air  nearly  as  two  to  three.     One  part  by  weight  of  by* 
drogen  gas  holds  in  solution  $i  parts  of  carbon  \ 

xoo  parts  contain  52.35  carbon, 

9.60  hydrogen, 
39.05  water  instead  of  vaponr.  • 

100.00 

When  it  is  obtained  from  ether,  the  specific  gravity ' 
is  0.000787  : 

XOO  parts  contain    45  carbon, 

15  hydrogen^ 
40  water. 

100 

When  it  is  obtained  from  spirit  of  wine,  the  specific 
gravity  is  0.00063  • 

XOO  parts  contain    44.x  carbon, 

XI.8  hydrogen*, 
44.1  water. 

XOO.O 

The  lightest  is  obtained  from  distilling  wet  charcoal, 
or  passing  the  vapour  of  water  through  red-hot  char- 
coal.    It  contains  one  part  by  weight  of  hydrogen  gas^ 
holding  three  parts  of  carbon  in  solution.    The  speci- 
fic 
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CmiMu    fic  grttrky  it  0.000554.   It  isi»  commayi  «ir  nearly  M 
'  one  to  two  ^ 

100  parts  contain  *  28  carbon, 

9  hydrogeni 
6^  water,  f 


f  Nitho/. 
•M**  Jour. 
▼oL  T.  p.  I. 


loo 


Mr  CnHckshank  has  disco^red  a  very  easy  method 


I  S  T  E  Y. 

of  distiogaishing  catbonie  oxide  'frem  the  carbneted    Cecbee; 
hydrogen  gas.    A  SEiixtore  of  the  latter  and  ozyaanri-  ^■"    ^     ■ 
atic  acid  gas  may  be  exploded  by  passing  electric 
sparks  through  it.     But  a  mixture  of  ox  jmunatic  acid 
gas  and  carbonic  oxide  suffen  no  change  by  the  action 
of  electricity. 

The  following  table,  drawn  np  by  Mr  Cmickshank, 
exhibits  the  results  of  his  experiments  on  these  two 


A  Tabls^  thewing  tie 


iSf  tfc.-rfthe  thjffireni  Sjpeeiu  of  Carbureted  Hydrogen  Goj^  or  Hydrooarhonates^ 
and  of  Carbonic  Oxidee* 


m^. 


Weight  & 
too  Cubic 
Inches,  01 
Graini. 

Proporti 

on  of  Ox- 

■  AwdoeU  irkea  eonbined  wItK  Oiygen. 

Hcttce  the  €kMs  eonriit  of 

G«iet,  Mid  tbe  diflbreoi 
Srtttaocet  from  wbicb 
the  Gmcs  are  obtain, 
ed,  flea 

to  Mtumte  loe 
Meainresorthc 
Gki. 

Caffboai*  Acid. 

*     - 

Wmw 

|>rada- 
ecd. 

1 

Water  held 
in  Solution 
by  the  Gai. 

o^yg- 

Caxboa. 

Vlfin. 

Water. 

Heas. 

Quan.  of 
Graini. 

In  Vol. 
Meat. 

(a  Qmui. 
GmiMi 

Graini. 

Gmtat. 

Gnnni. 

Pure  carbureted  hy- 
drogen gas   from 
camphor,  &c. 

21 

ao 
x6 

14.5 

30 
30 

176 
170 

1x8 
66 

44 
40 

59,8 

58 
40 

aa,4 
>J 

X3.6 

1X6 

X08 

75 
40 

7<5 
9a 

54.5 
50.5 
36 

19 
35f5 

43>a 

18 

13 

9 

about 
8 

none 

6  or  9 

?  • 

9 
prob'  none 

nooB 

none 
none 
none 

none 

about 

» 

»5 

II 

9 
7 

• 

4 

nearly 
15 

■ 

6.6 

3 
«.9 

«.3 
«+ 

none 

8«r9 
8 

7 

9 

mioer> 
tain 

none 

coal 
Carbonic  oxide  from 
charcoal  and  me- 
tallic oxides 

iron   filings,    and 
carbonate  of  lime, 
or  barytas. 

Chap.  Vm.  Of  PHOSPHORUS. 

X.  This  singular  substance  was  accidentally  disco- 
Tered  in  1677,  ^  ^^  alchemist  of  Hamburgh,  named 
■Brandt,  while  engaged  in  searching  for  the  philoso- 
pher's stone.  Kunkel,  another  chemist,  who  had  seen 
the  new  product,  associated  himself  with  one  of  his 
friends  named  Eurafft,  to  purchase  the  secret  of  its  pre- 
paration }  but  the  latter  deceiving  his  friend,  made  the 
purchase  for  himself,  and  refused  to  communicate  it. 
Kunkel,  who  at  this  time  knew  nothing  farther  of  its 
preparation,  than  that  it  was  obtained  by  certain  pro- 
cesses from  urine,  undertook  the  task,  and  succeeded. 
It  is  on  this  account  that  this  substance  long  went  un- 
der the  name  of  KunkePs  phosphorus.  Mr  Boyle  is 
also  considered  as  one  of  the  discoverers  of  phosphorus. 
He  communicated  the  secret  of  the  process  for  prepare 
ing  it  to  the  Royal  Society  of  London  in  i68o.  It  is 
asserted,  indeed,  by  Kraft,  that  he  discovered  the  se- 
cret to  Mr  Boyle,  having  in  the  year  1678  carried  a 
small  piece  of  it  to  London,  to  shew  it  to  the  royal  fa- 
mily \  but  there  is  little  probability,  that  a  man  of 
such  integrity  as  Mr  Boyle  would  claim  the  discovery 
of  the  process  as  hts  own,  and  communicate  it  to  the 
Royal  Society,  if  this  had  not  been  the  case. 
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Mr  Boyle  communicated  the  process  to  Godfirey 
Hankwitx,  an  apothecary  of  London,  who  for  manv 
years  supplied  Europe  with  phosphorus  \  and  hence  it 
went  under  the  name  of  English  phosphonts*  Many 
chemists  now  attempted  to  produce  phosphorus,  and 
different  processes  had  been  published  for  the  purpose  \ 
but  it  would  appear  that  they  rarely  succeeded. 

In  the  year  1737,  *  straniror  having  sold  to  the 
French  government  a  process  for  making  phosphorus, 
the  Academy  of  Sciences  charged  Dulay,  Geoffrey, 
pubamel,  and  Hellot,  to  superintend  it.  The  latter 
published  an  account  of  the  experiment,  which  suc- 
ceeded. Rouelle  the  Elder  exhibited  phosphorus  which 
he  had  prepared,  in  a  course  of  lectures  which  he  open« 
ed  at  Paris  some  years  after.  In  the  year  1743,  Mar- 
graaf  made  a  great  improvement  in  the  process,  but  still 
It  continued  to  be  obtained  with  difficulty,  and  in  very 
small  quantity.  It  was  not  till  30  years  after  that  con-« 
siderable  improvement  was  made  in  the  process  for  pro- 
curing phosphorus.  ^^ 

In  the  year  17749  the  Swedish  chemists  Gahn  andjBn'tuia 
Scheele,  made  the  important  discovery,  that  pbospho-  bones, 
rus  is  contained  in  the  bones  of  animals,  and  they  im« 
proved  the  processes  fer  procuring  it. 

a.  The  most  convenient  process  for  obtaining  phos- 
phorus seems  to  be  that  recommended  by  Fonrcroy  and  t  Mem,  is 
Vauquelb  t*    Itiit  a  quantity  of  bomt  bones,  and  ^^-^^^stT* 

ducc    ^ 
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obuiniBg 


and  pofi. 
ffiagiu 
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joee  thma  to  powder.;  Pafc  roa  pftrt9  of  this  powder 
into  a  pereelain  or  tCoM^wane  basoo,  and  dilote  it  with 
foor  times  its  weight  of  water.  Forty  parts  of  sulpho- 
fic  acid  are  then  to  be  added  in  small  portions,  taking. 
care  to  stir  the  mixtore  after  the  addition  of  every  por*- 
tion.  A  violent  efferrtsoence  takes  place,- and  a  great 
quantitj  of  air  is  disengaged.  Let  the  mixtore  remain 
for  24  hours,  stirring  it  oecasionallj,  to  expose  every^ 
part  of  the  powder  to  the  aetion  of  the  acid.  The  bornt 
bones  eonsist  obtefly  of  phosphorie  acid  and  lime)  but 
the  sulpharic  acid  has  a  greater  affinity  for  the  lime 
than  the  phosphopic  aeid.  The  action  of  the  sulpharic 
acid  uniting  with  the  lime,  and  the  separation  of  the 
phosphoric  acid,  occasion  the  effervescence.  The  suU 
phnric  acid  and  the  line  combine  together,  being  iaso* 
lable,  and  fall  to  the  bottom* 

Poor  the  whole  mixttne  on  a  doth  filter,  so  that  the 
liquid  part  which  is  to  be  received  in  a  porcelain  vea- 
sei  may  pass  through.  A  white  powder,  which  is  the 
insoloble  sulphate  of  lime,  remains  on  the  filter.  Af- 
ter this  has  been  repeatedly  washed  with  water,  it-  may 
be  thrown  away,  bet  the  water  is  to  be  added  to  that 
part  of  the  liquid  which  passed  through  tbe  filter. 

Take  a  solution  of  sugar  of  lead  ia  water, .  and  poor 
it  gradnally  into  the  liquid  in  the  poroelain  bason.  A 
white  powder  falls  to  the  bottom,  and  the  sngar  of  lead 
mast  be  added  so  long  as  any  preeipltatron  takes  place. 
Tbe  whole  is  again  to  be  poured  npon  a  filter,  and  the 
while  powder  which  remains  is  to  be  well  washed  and 
dried.  The  dried^  powder  is  then  to  be  mivcd  with 
oae-sixth  of  its  weight  of  charcoal  powder.  Put  thia 
mixture  into  an  earthen-ware  retort,  and  place  it  in  a 
sand  batb  with  tKe  beak  plunged  into  a  veaiel  of  water. 
Apply  heat,  and  let  it  be  gradually  increased,  till  the 
retort  becomes  red  hot.  As  the  beat  increases,  air- 
bubbles  rush  in  abuadaneo  through  the  beak  of  the  re- 
tort, some  of  which  are  inflamed  when  they  come  in 
contact  with  the  air  at  the  surface  of  the  water.  A 
substance  at  last  drops  out  similar  to  melted  wax»  which 
congeals  under  the  water*     This  is  phosphoros. 

In  this  state  the  phosphorus  is  not  quite  pore.  It  is 
generally  mixed  with  some  charcoal  powder,  and  a  por- 
tion of  half  bornt  phospboms,  which  give  it  a  brown 
colour.  'A)  have  it  quite  pure,  molt  it  in  warm  watery 
and  strain  it  9everal  times  through  a  piece  of  shamoy 
leather  under  tbe  surface  of  the  watier.  The  leather 
should  only  be  employed  once,  for  phosphorus  strained 
tiirongh  it  afterwards  will  be  coloured.  To  mould  it 
ftito  sticks,  take  a  glass  fdooel  with  a  long  tube,  which 
most  be  stopped  with  a  cork*  Fill  it  with  water,  and 
pqt  the  pfiosphorus  into  iU  Immerse  the  funnel  in  boil- 
ing water,  and  when  the  phosphorus  is  melted,  and 
flows  into  the  tube  of  the  funpei,  then  plunge  it  into 
cold  water,  and  when  the  phosphorus  has  become  solid, 
remove  the  corkt  ^^^  P^*^  t°®  phospboro^  from  the 
mould  with  a  piece  of  wood,  Thqs  prepared,  it  most 
b^  preserved  In  close  vessels  containing  purs  water. 

3.  Pbospbonis,  when  perfectly  pure,  is  semitrsns- 
parent,  and  has  the  consistence  of  wax.  It  is  so  sofi 
that  it  may  bo  cut  with  a  kntfo.  Its  specific  gravity  is 
from  X.770  to  2.0^3.  It  has  an  acrid  and  disagreeable 
taste,  and  a  pecafiar  smell  resemUiiig  that  of  garlic. 
'When  a  stick  of  phosphorus  is  broken,  it  exhibits  some 
•ppeawace  ef  crystalltxation*  The  crystals  an  naedle- 
•hapedi  op  loog^eotahedraoa^  .hat  t»  ebUao  than  ia 
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their  roost  perfect  state,  the  surface  of  the  phosphoros^  Pboipho- 
just  when  it  becomes  solid,  should  be  pierced,  that  the       nu. 
internal  liquid  pboepliorus  may  flow  out,  and  leave  a  ^      ^r  "  ■< 
cavity  for  their  formation.  ^  .  jq 

4.  When  phospliorus  is  exposed  to  the  light,  it  ac- Action  of 
qaircs  a  reddish  colour,  which  appears  to  be  the  effect  light, 
of  an  incipient  combu^ion.    It  is  therefore  necessary       421 
to  preserve  it  in  a  dark  place.    At  the  Umperature  of  Of  heat. 
p9*  it  becomes  liquid,  and  if  air  be  entirely  excluded. 
It  evaporates  at  219%  and  boils  at  554^     At  the' tem- 
perature of  43^  or  44%  it  gives  out  a  white  smoke,  and 
is  luminous  in  the  dark.     This  is  a  slow  combustion 
of  the  phosphorus,  which  becomea  more  rapid  as  tbe 
temperature  is  raised.     When  heated  to  the  temp^ 
ratore  of  148^  phosphoros  takes  fins^  boms  with  a 
bright  fiamei  and  gives  out  a  great  quantity  of  white 
smoke. 

Phosphoros  enters  into  combinatioft  with  oxygen, 
aaetei  bydrogcDf  and  oarbonk 

tecr.  I.  Oft  Ac  CouBifTATiovs  ofPaosmoBus  with 

OxYomsr. 

^  Pbosphoriis  enters  into  combiaatiom  with  oxygen  in 
different  proportions. 

X.  Oxide  of  Phosphorus. 

Phosphoros,  when  exposed  to  the  light,  or  kept  in 
waiter  that  is  not  freed  from  air,  soon  acquires  an 
opaque  white  eoloar»  and  afterwards  changes  to  a 
brown.     This  is  the  first  combination  of  oxygen  with  . 
it,  and  being  in  the  smallest  proportion,  and  giving  no 
acid  properties  to  the  compound,  it  has  been  denomi- 
nated an  oxide  of  phosphorus.    This  shews  that  it  is       .^^ 
necessary  to  keep  it  excluded  from  air  and  light.    But  To  tcpa- 
phosphoros  thos  changed  on  the  surfiice  may  be  freed  rate  the 
from  that  part  which  is  oxidated  by  a  very  simple  pn>><^^ 
Dissolve  the  phosphoros  in  warm  water,  tl^  whole 
dta  except  the  oxidated  part,  which  remaida  at  the' 
rfiMo,  eol  being  fuaibie  at  the  same  temperature. 

a*  Acids* 

4*3 

Xrf  When  pbespheras  is  homed  in  cennvoii  air  coo-  Prodoc- 
fined  in  a  vessel,  tbe  cembuetion  ia  pretty  rapid,  and^^^"* 
oontinnes  till  the  whole  of  the  oxygen  ia  consumed. 
A  great  qnaatity  af  white  fumes  are  produced,  and 
when  these  fusMs  are  mixed  with  water  wfaieh  abeorba 
them,  it  is  found  to  have  acid  properties*    Tbii  is  the 
pkospkorosts  aeidi  in  which  the  oxygen  is  in  smaller 
peeportion  than  in  the  foUewhig,  but  greater  than  ia  ' 
the  oxide. 

2.  But  when  a  amall  bit  ef  phosphorus  is  introdueed  ' 
into  a  jar  filled  with  axyi^en  gas  at  the  temperature  of 
60^,  it  dtssolvee  aWwIp,  but  doea  not  appear  lominoaa 
tiU  the  tempetalore  be  raised  to  80^,  which  shews  that 
phosphorus  reqntiea  a  higher  temperature  to  hum  ia 
oxygen  ges  than  in  common  air*    And  if  tiie  pliospho^ 
Mia  he  introduoed  into  the  axygeo  gas,  whioh  is  pev- 
fiiotly  pure  at  a  lower  tempefalure,  it  undergoes  *u» 
change,  given  oat  ne  sineke,  a»d  is  not  lumidous  ia 
the  dark.    But  when  it  is  immereed  in  a  stale  of  i^i- 
tion  into  ocygrn  gas,  it  exhjbita  a  asest  brilUant  com-      ^,4  * 
huttksn.  The  ygh&euiitiwi  ii  idnest  aa  splendid  as  that  Splendid  > 
of  the  sun,  and  too  power£ul  fot  the  eye*    During  thi«'<;0«b<^** 
cumbuetioii  the  esygoa  gM  diaapfeavo^  Imcs  ia  gaseous  ^^^i^- 

form, 
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Phoapho*  fMin,  «jid'beeoinet  lolid  io  eombination  vith  the  phot* 
nu*  pboruB.  It  is  daring  this  change  from  the  fluid  to  the 
•olid  state  that  the  caloric  is  emitted  j  and  the  light, 
according  to  Greo*8  theory  of  comhastion,  is  gifen 
oat*  bj  the  phosphorus.  The  product  is  a  concrete 
substance  which  adheres  to  the  sides  of  the  jar.  This 
is  the  phosphoric  aa'df  in  -which  there  is  a  greater  pro* 
portion  of  oxygen  in  combination  with  the  phosphoros. 
These  acids  will  be  treated  of  in  the  chapter  on  acids. 


'Sect.  II.  0/ Phosfhubxted  Azotic  Gas* 


4«S 


Phocplionii  I .  At  first  sight  it  seems  difficult  to  explain  the  reasom 
conobtnet  that  phosphorus  requires  a  higher  temperature  for  its 
^  g^^  combustion  in  oxygen  gas  than  in  common  air.  But 
without  ^^^  cause  6f  this  singular  phenomenon  appears  by  exa- 
omitUng  mining' the  effects  of  azotic  gas  on  phosphorus.  •  The 
-J'sht  pbosphoruSy  which  is  readily  converted  into  vapour  at 

a  low  temperaturei  combines  with  the  azotic  gas  with« 
•out  comhustioui  and  therefore  without  giving  out  any 
light.  The  azotic  gas  is  thus  saturated  with  the  phos- 
pboruSy  and  .its  bulk  is  incrisased  abont  ^V  ^^^  combi- 
nation is  denominated  phosphureted  assoiic  gas.  In  this 
state  the  phosphorus  being  miaoftely  divided,  takes  fire 
at  a  lower  temperature. 

2.  When  oxjgen  gas  is  introduced  into  a  jar  filled 
'With  this  gas,  it  becomes  luminous,  because  there  is  a 
combustion  of  the  phosphorus  which  is  beld  in  solutioB 
by  the  azotic  gas.  The  combustion  is  more  rapid  and 
^brilliant  when  the  phosphorated  azotic  gas  is  let  up  io* 
to  the  jar  of  oxygen  gas. 


Sect.  Ill*  0/  PnospnoRmD  and  PnosfHunwrsD 

Hybboqes  Gas. 
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Photphorot  I*  When  a  pieee  of  phosphorus  is  put  into  a  jar  fiU 
dinolved  in  led  with  hydrogen  gas,  it  does  not  appear  lumiuons  in 
hydrogen  the  dark.  But,  after  having  remained  for  several 
'*''  hours,  part  of  the  phosphorus  is  dissolved.     When  thia 

gas,  to  which  Fourcrov  and  Vauquelin  have  given  the 
name  of  phosphorized  hydrogen  gas,  is  introduced  into 
a  jar  of  oxygen  gas,  each  bubble,  as  it  passes  up  and 
comes  in  contact  with  the  sas,  produces  a  very  brilli- 
mnt  bluish  flame,  which  fills  the  whole  vessel.  Thii 
effect  does  not  take  place  in  atmospheric  air.  This 
gas  holds  in  solution  only  a  small  proportion  of  phos- 
ph<Mtis )  but  it  is  owing  to  the  combustion  of  this  por- 
tion that  the  flame  appears  in  the  oxygen  gas.  This 
MS  has  a  less  fetid  odour  than  that  which  is  next  to  bo 
CvtSTrd    ^*'^'^'*      ^^  ^*^»   however,  a  alight  toieU  of  gar« 

uupusoj.  '»©}• 

417  2.  Phosphureted  hydrogen  g^  was  discovered  by 

JIi>toiy.  M.  Gengembre  in  1783,  by  boiling  a  solution  of  pot- 
ash on  phosphorus }  and  bv  Mr  Kirwan  in  the  fellow- 
ing  year.  Its  nature  and  properties  have  been  more 
completely  investigated  by  M.  Raymond,  in  two  pa- 
pers in  the  Annales  de  CAsmie  for  1791  and  1800.  It 
•may  be  obtained  by  introducing  a  bit  of  phosphoma 
into  a  jar  of  hydrogen  gas  standing  over  mercury,  and 
melting  the  phosphoms  by  means  of  a  burning  glass. 
The  phosphorus  is  thus  converted  into  the  state  of  va- 
pour, when  the  hydrogen  gas  dissolves  a  much  greater 
proportion.  But  a  more  simple  process  has  bm  re* 
commended  by  Raymond. 

Take  two  onnces  of  quicklime,  alaked  in  the  jur« 


about  60  grs.  of  phoaphorns,'and  half  an  onoce  of  wa«  Salphw. 
ter )  reduce  the  whole  to  a  paste,  and  pot  it  immedi-  ^  ■    ^   ■  J 
ately  into  a  small  glass  or  stone- ware  retort,  the  body      4>s 
of  which  may  be  filled  with  the  materials.     Immerse  '^jj^^'"' 
the  beak  of  the  retort  under  water  in  the  pneumatic  ^^^^ 
trough,  and  apply  a  moderate  beat.    As  soon  as  the 
retort  is  heated,  the  gas  begins  to  come  over)  and 
when  the  bubbles  come  tq  the  surface  of  the  water  in 
contact  with   the  air,   they  explode  with  flame  and 
smoke.    When  the  gas  passes  off  alowly  the  bubbles 
are  larger )  and  when  they  reach  thd  surface  they  ex- 
hibit an  elegant  appearance,  forming,  after  explosion, 
a  beautiful  coronet  of  white  smoke,  which  rises  with 
an  undulatory  motion  to  the  ceiling,  when  the  air  is 
still.    When  this  gas  is  brought  into  contact  with  oxy- 
gen gas,  the  combustion  is  more  rapid  and  more  brilliant. 

The  products  of  the  combustion   of  this  gas  areproiaJiB 
phosphoric  acid  and  water.     The  phoaphorus,  held  infcyoqabaa. 
solution  by   the  hydrogen,   combines  with  the  oxy-^hin. 
geu,  and  forms  phosphoric  acid ;  while  the  hydrogen 
unites  with  another  portion  of  oxygen  and  forms  water. 

This  gas  has  a  verv  fetid  odonr,  which  has  some  i«-  .^^ 
semblance  to  the  smell  of  putrid  fish.  Pure  water  agi-JPmpeititfc 
tated  in  contact  with  this  gas,  absorbs  about  one-fourth 
of  its  bulk  at  the  temperature  of  50^.  The  colour  of 
the  solution  is  not  quite  so  deep  as  that  of  roll  sulphur. 
The  smell  is  strong  and  disagreeable,  and  the  taste  ex- 
tremely bitter.  It  does  not  appear  luminous  in  the 
dark.  But  when  it  is  exposed  nearly  to  the  tempera- 
ture of  boiling,  the  whole  of  the  phosphorated  hydro- 
gen gas  is  driven  off  unchanged,  and  the  water  re- 
mains behind  perfectly  pure.  When  the  solution  ia 
exposed  to  the  air,  the  oxide  of  phosphorus  is  deposi- 
ted, and  the  hydrogen  gas  escapes  t.  t  Jmai, 

Sect.  IV.  PBosmusET  ^Cambov.  ^^' 

Phosphorus  enters  into  combination  with  charcoal,  How  pn- 
and  forms  what  Pronst,  who  discovered  it,  denomi«  daccd. 
nates  phosphuret  ofcarhoiu    It  is  produced  during  the 
dntillation  of  phosphorus,  and  remains  behind  on  the 
leather,  when  it  is  strained  through  it  to  purify  it  from 
this  substance.     It  is  of  a  red  colour,  and  does  not 
melt  like  pure  phosphorus.    If  it  be  distilled  with  a 
gentle  heat,  a  small  portion  of  phosphorus,  which  it 
contains  in  excess,  is  separated.    But  the  true  com- 
pound of  phosphuret  of  carbon  is   not  decomposed      431 
without  a  very  strong  heat.     When  the  vessels  haveAclkasr 
cooled,  there  is  found  a  light,  flocculent  powder,  of  a^**^ 
lively  orange  red,  which  M.  Preost  considers  as  the 
phosphuret  of  carbon.     If  it  be  exposed  to  a  red  heat 
in  the  retort  in  which  it  is  formed,  the  whole  of  the 
phosphoms  is  driven  off,  and  the  charcoal  remains  be- 
hind.   When  this  phosphuret  is  exposed  to  the  open 
air  on  a  heated  metallic  plate,  it  bums  rapidly  ^  but 
the  charcoal  which  absorbs  the  phosphoric  acid,  as  it 
is  formed,  escapes  the  combustion.    It  loses,  in  a  Ithort 
time,  the  property  of  burning,    by  being  exposed  to 
the  air,  and  then  it  may  be  preserved  without  any  risk 
of  spontaneously  catching  fire.  %  \  J%^  p. 


CHAr.  IX.  Of  SULPHUR. 
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I.  SuLPHina  is  a  simple  undecompoonded  oomfansii- A  niifl* 
hie  aobstance,  which  is  nniTorsely  dtffnsed  in  imtiue  |nhiiaacsi 

but 
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Salplinr.  ^0^  most  commonly  in  a  atatc  of  comUnation  with  mi- 
'  oeral,  vegetable,  or  animal  matters.  It  is  foan^d  fn 
some  mineral  waters,  but  in  greatest  abundance  in  vol- 
canic countries,  where  it  is  a  valaabie  article  of  com- 
merce. 
Propertiei,  2.  Sulphur,  as  it  is  extracted  froni  minerals  and  pu- 
rified by  art,  is  a  hard  brittle  sulistance  of  a  yellow 
colour,  which  can  easily  be  redocevl  to  powder.  It  is 
always  opaqae,  has  a  lamellated  fracture,  and^  be- 
xomes  electric  by  friction.  The  specific  gravity,  after 
it  is  melted,  does  not  exceed  1.9907.  It  has  no  smell, 
and  very  little  perceptible  taste.  When  robbed  some 
time,  it  is  volatilized,  and  diffuses  a  peculiar  and 
rfightty  fetid  odour,  by  which  it  is  easily  distinguish- 
ed. It  leaves  on  the  skin  which  has  been  in  contact 
with  it  a  very  strong  smell,  which  remains  for  some 
hours.     It  is  hasolnble  in  water. 

3.  Light  has  no  sensible  effect  on  sulphur.  But  if 
a  roll  of  sulphur  be  held  in  the  hand  for  a  little,  it  be- 
gins to  crackle,  and  at  last  it  breaks  to  pieces.  When 
a  temperature  equal  to  that  of  boiling  water  is  applied 
to  sulphur, it  melts,  becomes  liquid  and  transparent,  and 

changes  to  a  brown  red  colour  j  but,  in  cooling,  if  the 
fusion  is  not  too  long  continued,  it  resumes  the  yellow 
colour.  When  permitted  to  cool  slowly,  it  crystallizes 
In  prismatic  needles.  The  crystals  are  better  formed 
by  pouring  out  part  of  the  liquid  sulphur  as  soon  as  the 
surface  has  become  solid. 

4.  If  the  heat  be  continued,  it  becomes  thick  and 
viscid  \  and  if  it  be  then  poured  into  cold  water,  it  re- 
tains its  softness,  and    in  this  state  is  employed  for 
taking  impressions  of  seaU  and  medals,  which  are  call- 
Is  sal>iiBied.ed    sulphars.     When    sulphur  is  exposed   to  beat  in 

close  vessels,  it  is  volatilized  or  sublimed  in  the  form 
of  a   very  fine  powder,    known    under   the  name   of 

TLOWERS  OF  SULPHUR. 

S^'lphor  enters  into  combination  with  oxygen,  azote, 
hydrogen,  carbon,  and  phosphorus. 

The  combination  of  sulphur  witli  azotic  gas  has  been 
1)tt4e  examined.  Part  of  the  sulphur  is  dissolved,  when 
it  is  heated  in  a  vessel  filled  with  the  gas.  This  sutphu- 
ratea  amotic  gas^  as  it  is  caHed,  has  a  fetid  odour. 
Whfrn  the  temperature  is  diminis'hed,  part  of  the  sul- 
phur is  deposited,  ft  has  been  lately  discovered  in  the 
mini-ral  waters  of  Aix-la-Cbapel1e.— We  shall  consider 
the  other  combinations  of  sulphur  in  the  following  sec- 
tions. 
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T.  When  sulphur  is  kept  some  time  in  fusion  in  an 
open  vessel,  it  assumes  a  red  colour,  and  becomes  viscid. 
When  cooled,  it  retains  its  red  colour,   which  is  aw- 
ing to  the  combination  of  oxygen  in  small  proportion 
with  the  sulphur.     In  this  state  it  has  been  denomi- 
nated the  o«iV/tf  ^*i/i^^//r.     According  to  the  experi- 
ments of  Dr  Thomson,  the  oxide  of  sulphur,  formed  by 
melting  the  substance  in  a  deep  vessdt,  is  of  a  dark 
Tiolet  colour,  fibrous  fracture,  and   ton^h  consistence  ^ 
the  specific  gravity  is  2.325.     It  contained  2tV  per 
J^J'^   cent,  of  oxygen.     Another  oxide,  containing  6.2  per 
»▼-  p.  7^-  ^^"^*  ®^  ^'^cygen,  was  formed  by  passing  a  current  of 

440    *  oxymuriatic  acid  gas  throogh  flowers  ofsulphurf. 
Bant  in  2.  Sulphtrr/.wben  burnt  in  the  open  air,  emits  a  pale 

blue  flame,  with  a  great  quantity  of  white  smoke.  When 
•these  fumes  are  mixed  with  wateri  the  liqoid  is  found 
Vol.  V.  Part  n,  t 


I  S  T  R  Y.  5^5 

to  possess  acid  properties.    This  is  a  combination  of   Sslplior. 
sulphur  with  a  greater  proportion  of  oxygen  than  exists        ▼ 
in  the  oxide,  and  is  called  sttlphurous  acid, 

3.  But  when  sulphur  is  burnt  in  oxygen  gas,  a  very  44  ^ 
rapid  combustion  takes  place  with  a  reddish  white** ^3^**'' 
flame,  and  it  combines  with  a  larger  proportion  of  oxy-' 
gen.  When  the  fumes  which  are  copiously  emitted 
during  this  combustion  are  collected  and  mixed  with 
water,  it  exhibits  the  properties  of  an  acid,  which  is 
the  sulphuric  acid.  Thus  it  appears,  that  solphtir  com- 
bines with  oxygen  in  four  different  proportions.  In 
two  of  these,  in  which  the  proportions  are  smallest, 
the  compounds  are  denominated  oxides  \  but  in  the 
two  others,  in  which  the  proportion  of  oxygen  is  in- 
creased, the  compounds  are  acids,  the  properties  of 
which  will  he  afterwards  investigated* 

Sect.  II.  Sulphuretkd  Hydroqen  Gas. 

1.  This  gas  may  he  procured  by  various  processes,  ^fethod  of 
It  may  be    obtained    by   making  hydrogen   gas  pass  precoriDg. 
through  melted  sulphur.     In  this  way  the  hydrogen  gas 

enters  into  combination  with  sulphur.  The  samejgas  may 
also  be  cj^tained  by  melting  together  in  a  crucible  equal 
parts  of  iron  filings  and  sulphur,  by  which  means  a  black 
brittle  mass  is  formed,  which  is  to  be  reduced  to  pow- 
der, and  introduced  into  a  glass  vessel  (fig.  6.)  with 
two  mouths,  the  one  of  which  has  a  stopper  A,  and 
the  other  a  bent  tube  B,  accurately  ground  to  fit  the 
mouths  C,  D.  When  the  mixture  of  iron  filings  and 
sulphur  has  been  introduced  into  the  phial,  the  bent 
tube  is  to  be  fitted  into  the  mouth,  with  the  other  end 
under  the  surface  of  the  water  in  the  trough  £.  The 
apparatus  being  thus  prepared,  pour  in  muriatic  acid 
through  the  other  opening,  and  immediately  close  it 
with  the  ground  stopper.  The  sulphureted  hydrogen 
gas  is  copiously  disengaged,  and  fills  the  glass  jar  F, 
which  is^  previously  placed  on  the  shelf  to  receive  it. 
This  gas  was  formerly  known  by  the  name  of  hepa» 
tic  gas.  443 

2.  The  odour  is  extremely  fetid,  resembling  that  from  Properties, 
the  washings  of  a  gun,  or  from  rotten  eggs,  which  arises 

from  the  extrication  of  the  same  gas.  Tlie  specific 
gravity  of  this  gas  is  0.001 35. 

It  is  unfit  for  respiration,  and  for  supporting  com- 
bustion. A  taper  immersed  in  it  ts  extinguished.  Wlien 
it  is  inflamed  in  contact  with  atmospheric  air  or  oxyge- 
nous gas,  it  burns  with  a  reddish  fl<ime,  and  deposits  a 
quantity  of  sulphur.  Sulphur  also  is  deposited  by  sim- 
ple exposure  to  the  air.  From  this  it  appears,  that  the 
affinity  of  hydrogen  for  oxygen  is  stronger  than  forsul« 
phur.  During  the  combustion,  the  hydrogen  unites 
with  the  oxygen,  and  the  sulphur  is  deposited.  It  is 
from  this  deposition  tltat  the  sulphur  found  about  mine- 
ral springs,  the  waters  of  which  contain  this  gas,  is 
derived.  444 

3.  According  to  the  experiments  of  Thenard,   loo^npoii- 
parts  by  weight  T>f  sulphureted  hydrogen  gas  contain     ^^'^ 

70.857  sulphur, 
29.143  hydrogen. 
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4*  Sulphureted  hydrogen  gas  has  the  property  of  dis-'^^i^  P- 

solving  phosphorus*    Fooicroy  and  Yanqaelin  introdu-    '^* 
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Sulphar.    ced  pieces  of  pho&phorns  iota  a  jar  filled  mih  this  gas 

^      \  *  ^  over  mercury.    After  the  pliosphorus  had  been  exposed 

to  the  gas  for  twelve  bourS|  the  atmospheric  air  was 

445        admitted,  and  a  bluish  voluminous  flame  instantly  ap* 

Dikiolvei     peared.     The  bubbles  of  the  gas  diffused  in  the  air, 

phoiphoniff.  piiesented  by  day  light  a  white  vapour,  which  seemed 

to  adhere  like  viscid  matter  to  the  surface  of  the  mer* 

cnry  ',  but  in  the  dark,  exhibited  a  very  brilliant  light. 

The  mercury  in  the  trough  in  which  the  experiment 

was  made,   continued  for  some  minutes  to  give  oat 

^arks  of  light  by  agitation.     The  hands  plnnged  into 

this  gas,  continued  luminous  for  some  minutes,  and  a 

spOBge  introduced  into  it  retained  the  same  property 

t  ntii.  ToL  for  gome  time  in  the  air  i. 

wi-  P»  *07*  J,  Sulpliureted  hydrogen  gas  is  very  readily  absorbed 
bj  water,  and  in  this  state  it  changes  vegetable  blues 
to  a  red  colour,  and  forms  neutral  salts  with  different 
bases.  On  this  account  It  is  now  justly  ranked  among 
tkt  acids. 
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Sect.  III.  Carburet  rf  Sulpbur. 

U  S^ulphur  and  carbon  combine  together  at  a  high 
temperature,  and  probably  in  different  proportions  ^ 
ooe  of  these  combinations  is  liquid  at  the  ordinary 
temperature  and  pressure  of  the  atmosphere.  This  js 
the  carburet  of  sulphor.  The  following  method  of 
preparing  it  is  given  by  Clement  and  Desormes,  who 
have  particularly  investigated  the  action  of  sulphur  and 
charcoal. 

a.  Put  a  quantity  of  charcoal  10  small  pieces,  or  ia 
powder  previously  dried,  into  a  porcelain  tube,  which 
AS  to  pass  through  a  furnace  that  it  may  be  exposed  to 
a  red  heati  The  gas  from  the  charcoal  is  to  be  allow- 
ed to  escape,  before  the  other  part  of  the  apparatus  is 
adjusted.  To  that  extremity  of  the  porcelain  tobe 
which  contains  the  charcoal,  fit  a  long  glass  tube,  suf- 
ficiently wide  to  contain  a  number  of  small  pieces  of 
sulphur,  which  may  be  pushed  successively  into  the 
porcelain  tnbe  with  an  iron  rod  passing  through  a  cock 
which  closes  the  end  of  the  tnbe.  To  the  other  extre- 
mity theve  is  to  be*  fitted  another  glass  tube,  bent  at  the 
end,  that  it  may  be  immersed  in  a  vessel  of  water  in  the 
pneumatic  trough.  Heat  is  then  to  be  applied  till  the 
jiorcelain  tube  and  the  charcoal  become  red  hot,  when, 
the  piecea  of  sulphur  are  to  be  pushed  slowly  forwards 
into  the  tube,  and  when  it  acts  on  the  charcoal  a  yel- 
low liquid  of  an  oily  appearance  passes  through  the 
tube.  The  beat  being  continued,  it  evapo^tes,  and  is 
coadensed  in  the  water  of  the  vessel  in  which  the  tube 
terminates,  traversing  it  in  globules^  which  collect  to- 
gether at  the  bottom. 

The  success  of  this  experiment  is  somewhat  preea- 
rious.  When  sulphur  is  exposed  suddenly  to  a  strong 
heafci  instead  of  being  sublimed,  it  appears  in  some  mea-. 
sure  fixed,  and  becomes  soft  by  fusion.  Sometimes  it 
passes  too  rapidly  through  the  charcoal  to  unite  with 
it  \  the  pieces  of  sulphur,  therefore,  should  be  slowly 
introduced,  and  the  tube,  in  passing  through  the  fun- 
nace,  should  be  inclined  from,  that  extremity  at  which 
the  sulphur  is  introduced. 

39  The  carburet  of  sulphur,  when  pure,  is  transpa- 
rent and  colourless,  hot  frequently  has  a  greenish-yel- 
low, tingew.  It  bas-a  disagreeable  pungent  odour.  The 
taste  is.  at:  fiift  c^Uog,  hut  afterwards  becomes  ts^ 
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tremely  pungent.    It  is  heavier  than  water,  does  not  Sa]pli«» 
mix  with  it,  and  therefore  remains  at  the  bottom  of  the  ^      \     "^ 
vessel.     The  specific  gravity  of  this  liquor  is  various. 
In  one  trial  it  was  found  to  be  1.3.  ^^o 

4.  This  compound  evaporates  at  the  ordinary  tern- Evaporates^ 
perature  of  the  Atmosphere,  and  increases  its  volume 
nearly  as  much  as  ether.  When  a  quantity  of  this 
liquor  in  a  vessel  of  water  is  placed  under  the  receiver 
of  an  air  pump,  and  the  air  exhausted,  it  rises  through 
the  water  in  bubbles,  and  assumes  the  gaseous  form  \ 
and  when  the  pressure  of  the  air  is  restored,  the  gas  ia 
instantly  condensed,  and  returns  to  the  liquid  state.  . ., 

5*  l1ie  carboret  of  sulphur  burns  with  great  facility,  CombMt»t 
and  during  combustion  emits  a  strong  odoor  of  sulpha- bk. 
rous  acid,  depositee  a  little  sulphur,  which  aflerwarda 
burns,  and  some  black  charcoal  remains  in  its  usual 
combustible  state.  Air  holding  carburet  of  sulphur  in 
solution,  bums  quietly  j  but  when  impregnatCMl  with 
oxygen  gas,  and  brought  in  contact  with  a  burning 
body,  explodes  with  prodigious  violence,  and  not  with- 
out considerable  danger. 

6.  This  substance  unites  with  phosphoros,  which  it. 
very  readily  dissolves,,  but  the  solution  is  not  more  in- 
flammable than  the  phosphorus  itself.  It  combines  also 
with  a  small  quantity  of  sulphur,  but  without  an^r 
other  change  in  its  properties  than  becoming  a  little 
deeper  coloured.  It  seems  to  have  no  action  on  char- 
coal *.  * 


Seer.  IV.  SuuFHURET  of  Phosphorus^ 
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I.  Sulphur  and  phosphorus  combine  together  in  allPrepan* 
proportions.  If  one  part  of  phosphorus  with  eight  times  ^^^^ 
its  weight  ef  sulphur,  be  pnt  into  a  matrass,  with  32 
parts  of  distilled  water  ^  on  the  application  of  a  gentle 
heat,  the  phosphorus  melts  and  dissolves  the  sulphor. 
The  new  compound  assumes  a  yellow  colour,^  and  re- 
mains fluid,  till  it  is  cooled  down  to  the  temperature  of 
77^,  when  St  becomes  solid.  This  substance  is  the  urA 
pkuret  ofpho^harua*  In  other  cases,  when  the  pro* 
portion  of  phosphorus  exceeds  that  of  the  sulphur,  it  is 
called  a  pjiosphurst  of  sulphur.  '  ^. 

a.  The  compounds  of  sulphur  and  phosphorus  have  C^onbiMd 
been  particularly  investigated  by  Pelletier,  and  he  has  ^^  «j^ 
foond  that  the  componnd  is  always  more  fusible  than  f'^^hiT''^ 
either  of  the  uncombined  constituents.    The  following 
table  exhibits  the  results  of  his  experiments  t.  f  Fomn^ 


8,  Phosphorus 
X  Sulphur 
4  Phosphorus 
1  Sulphur 
X  Phosphorus  Y 
\  Sulphur       3 
I  Phosphorus  7 
I  Sulphur       3 
1  Phosphorus*^ 
2/  Sulphur 
X  Phosphorus 
3  Sulphur 


remain  fluid  at  95? 

59 

5Q 

72: 

99^' 


i  p.  SOS. 


Thus,  all  these  compounds  are  more  fusible  than  the 
phosphorus  itself,  and  much  more  so  than  the  sniphor. 

3«  In  making  these  combinations,  great  caution  |^i^ 
shouU  he  obaerved  y  fojp  if  the  heat  boappliedjKiddenly,  tba 
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even  irben  tlie  sotisUnces  are  under  water,  a  violent  ex- 
plosion sometimes  takes  place,  from  the  sudden  forma- 
tion and  extrication  of  the  sulphureted  and  phosphnreted 
hydrogen  gases. 

Chap.  X.  Or  ACIDS. 


455 
Osidet. 


I.  We  have  seen,  in  describing  the  different  sub- 
stances which  have  been  treated  of  in  the  five  pre- 
ceding chapters,  that  they  all,  excepting  one,  com- 
bine with  oxygen  in  different  proportions.  Hydrogen 
combines  with  oxygen  only  in  one  proportion^  and  this 
compound  is  water.  The  first  portion  of  oxygen  which 
combines  with  the  other  four  sobstances,  namely  azote, 
carbon,  phosphorus,  and  sulphur,  forms  with  them 
compounds  which,  possessing  no  acid  properties,  have 
4S6  received  the  name  of  oxides. 
Adds.  2.  Bat  when  these  substances  combine  with  a  great- 

er proportion  of  oxygen,  the  compounds  exhibit  very 
different  properties  j  and  possessed  of  these  properties^ 
the^  are  ranked  among  the  class  of  acids.    The  fol- 
lowing are  the  properties  of  the  substances  referred  to 
.^y       this  class. 
Diuinctive     a.  They  redden  blue  vegetable  colours  (k). 
characten.      ^.  They  possess  a  peculiar  taste,  which  is  well  known 
by  the  terms  actd  or  sour. 
c.  lliey  combine  with  water  in  all  proportions. 
dm  They  enter  into  chemical  combination  with  alka- 
lies, with  earths,  and  metallic  oxides,  and  form  with 
45^       them  compounds  which  have  been  denominated  salts, 

of  aciS!'**  ^*  '^^^  *^'^*  ***  *  ^'y  important  class  of  bodies, 
and  not  merely  on  account  of  their  peculiar  properties, 
and  the  singular  and  useful  compounds  which  they 
form  with  other  substances,  but  also  as  they  are  the  in- 
struments of  analysis  in  the  hands  of  the  chemist  for 
discovering  the  properties  and  combinations  of  the  ob- 
jects of  his  science.  It  is  therefore  necessary  to  be- 
459       come  early  acquainted  with  their  nature. 

Koineaela.      ^.  Acids  which  have  the  same  radical  or  base,  con- 
tain  oxygen  in  different  proportions.     Thus,  for  in- 
staUce,  sulphur  combines  with  oxygen  in  two  proportions. 
100  parts  of  one  compound  contain  32  of  oxygen,  and 
100  parts  of  the  other  contain  38  parts.    The  cha- 
racteristic properties  uf  these  compounds  are  totally 
different.     It  is  therefore  necessary  that  they  should 
be  distinguished  by  some  appropriate  name,  and  this 
accordingly  has  been  attended  to  in  the  construction 
of  the  present  chemical  nomenclature.    The  name  of 
the  acid  is  derived  from  the  base,  and  this  name  has 
a  different  termination  according  to  the  proportion  of 
the  oxygen  combined  with  its  radical.   With  the  smallest 
proportion  the  name  terminates  in  the  syllable  ous:  with 
the  greater  proportion,  it  terminates  in  the  syllable  tVr. 
Thus,  in  the  case  of  the  acid  formed  with  sulphnr, 
that  compound  in  which  there  is  the  smaller  propor- 
tion of  oxygen  is  denominated  the  suipkurous  acid; 
the  other,  which  has  the  greater  proportion  of  oxygen 
is  the  sulphuric  acid.  In  the  same  way  when  phosphorus 


tare. 
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combines  with  oxygen  in  the  smallest  proportion  which     Aeid& 
f^ives  it  acid  properties,  it  is  called  the  phosphorous  acids  <       ^      J 
in  the  greater  proportion,  the  phosphoric  (acid.    And 
thus  by  the  simple  change  of  the  termination,  the  nanie 
becomes  descriptive  of  the  peculiar  state  of  the  propor- 
tions in  the  compound. 


Sect.  I,  Of  Sulphuric  Acid. 


4^0 


1.  The  name  of  sulphuric  acid  is  given  to  the  com^Nancsk 
bination  of  sulphur  and  of  oxygen,  with  the  createst 
proportion  of  the  latter.  It  was  formerly  called  vitrio- 
lic acid,  because  it  was  obtained  by  distillation  from 
vitriol,  which  is  a  compound  of  sulphuric  acid  and  an 
oxide  of  iron.   When  it  is  strongly  concentrated,  it  has 

a  slaggtsh  appearance }  hence  it  was  called  vHofvOrio/. 
It  has  also  been  denominated  oleum  sulphuris  per  cam" 
panatn^  because  it  was  obtained  by  burning  sulphur  un- 
der a  glass  bell.  .^^ 

2.  The  ancients  were  unacquainted  with  this  acid.  History. 
Pliny  speaks  of  vitriolsi  which  were  used  for  different 
purposes,  in  some  of  which  it  was  probably  decomposed. 
Sulphur  was  burnt  in  sacrifices,  but  in  neither  case  was 

the  product  attended  to.  Basil  Valentine  is  the  first 
who  mentions  this  acid,  about  the  end  of  the  15th  cen^ 
tury*  Agricola  and  Paracelsus  have  also  spoken  of  it, 
but  Dornacos  is  the  first  who  described  it  distinctly,  in 
the  year  1570. 

3.  If  a  quantity  of  flowers  of  sulphur  be  exposed  fo 
a  degree  of  heat  sufficient  to  inflame  it,  and  if,  when  it 
is  in  a  state  of  ignition,  it  be  introduced  into  a  jar  filled 

with  oxygen  gas,  it  burns  with  great  splendour,  and      4(9 
emits  a  great  quantity  of  white  fumes.    These  fumes  Forawtioa 
may  be  condensed,  by  pouring  a  small  quantity  of  water '^l^  expeii- 
into  the  jar,  and  when  this  is  examined,  it  is  found  to™^^ 
possess  acid  properties*    This  is  the  sulphuric  acid.  It 
is  procured,  as  appears  by  this  experiment,  by  burning 
sulphur  in  oxygen  gas.  ^^j 

4.  The  process  for  obtaining  sulphuric  acid  in  the  And  in  the 
large  way  is  the  following.  A  mixture  of  sulphur  and'"X^  ^^7* 
nitre  is  burnt  in  leaden  chambers*    The  use  of  the 

nitre  is  to  supply  a  quantity  of  oxygen  for  the  com- 
bustion of  the  sulphur.  There  is  a  littfe  water  in  the 
bottom  of  the  vessel,  which  serves  to  condense  the 
vapours  given  out  during  the  combustion.  The  acid 
which  is  obtained  in  this  way  is  very  weak,  for  it  is 
diluted  with  the  water  in  which  it  was  condensed, 
which  water  may  be  separated  by  distillation*  Even 
after  this  it  is  usually  contaminated  with  a  little  lead 
from  the  vessels,  some  potash,  and  sometimes  nitric  and  464 
sulphurous  acids.  To  obtain  it  perfectly  pure,  thePuriiic** 
sulphuric  acid  of  commerce  must  be  distilled.  This^<^** 
process  is  conducted  by  putting  a  quantity  of  the  acid 
into  a  retort,  and  exposin^r  it  to  a  degree  of  heat  suffi- 
cient to  make  it  boil.  The  beak  of  the  retort  is  pot 
into  a  receiver,  in  which  the  acid,  as  it  comes  over,  is 
condensed.  ^ 

5.  The  acid,  thus  purified,  is  a  transparent  colour-  proptrtict. 
less  liquid,  of  oily  consistency.    It  has  no  smell,  but  a 

3  S  2  strong 


(k)  Hence  vegetable  blue  infusions,  or  paper  stained  with  them,  are  employed  as  tests  to  discover  acids.^ 
These  are  sometimes  called  re-agents.  A  great  variety  of  substances  are  employed  for  thb  purpose,'  such  as  the 
infusion  and  tincture  of  litmus  and  of  turnsole,  the  syrup  of  violets,  and  the  infusion  of  the  flowers  of  maUow  or 
red  cabbage. 
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strong  acid  Uste.  It  destroys  all  aoiroal  and  vegetable 
substaocea.  It  reddens  all  vegetable  blaea.  It  always 
contains  water.  When  tbis  is  driven  off  by  a  moderate 
heat,  the  acid  is  said  to  be  concentrated.  Wben  as 
much  concentrated  as  possible,  the  specific  gravity  is 
2f  or  doable  that  of  water  ^  bat  it  can  rarely  be  obtain- 
ed of  greater  density  than  1.84. 

6.  Sulphuric  acid  suffers  no  change  from  being  ex- 
posed to  the  light.  It  boils  at  the  temperature  of 
546^,  or,  according  to  Bergman,  540°*  When  tbis 
acid  is  deprived  of  its  caloric,  it  is  susceptible  of  con- 
gelation, and  even  of  crystallization,  in  flat,  six-sided 
prisms,  terminated  in  a  six-si^ed  pyramid.  It  crystal- 
lizes most  readily,  when  it  is  neither  too  much  con- 
centrated, nor  diluted  with  watert  Of  the  specific  gra- 
vity of  1.65  it  crystallizes  at  the  temperature  of  a  few 
degrees  below -the  freezing  point  of  water.  Of  the 
specific  j^ravity  of  1.84  it  resists  the  greatest  degree  of 
cold.  Chaptal  observed  it  crystallize  at  the  tempera- 
ture of  48^,  and  Mr  Keir  found  that  it  froze  at  45*  of 
the  specific  gravity  of  1.78. 

7.  Sulphuric  acid  has  a  strong  attraction  for  water. 
In  some  experiments  that  have  been  made,  this  acid, 
when  exposed  to  the  atmosphere,  attracted  above  six 
times  its  weight  of  water.  Wben  four  parts  of  concen- 
trated sulphuric  acid,  and  one  part  of  ice  at  the  tem- 
perature of  32%  are  mixed  together,  the  moment  they 
come  in  contact  the  ice  melts,  and  the  temperature 
rises  to  212^.  A  greater  quantity  of  caloric  is  given 
out  when  the  two  bodies  are  mixed  together  in  the  li- 
quid state.  If  four  parts  of  the  acid  and  one  of  water 
are  suddenly  mixed  together,  the  temperature  of  the 
mixture  rises  to  about  300^.  This  extrication  of  calo- 
ric, it  is  obvious,  arises  from  the  sudden  condensation 
of  the  two  liquids,  the  medium  bulk  of  which  is  consi*< 
derably  less  than  the  two  taken  together. 

8.  So  great  is  the  attraction  of  this  acid  for  water, 
that  the  strongest  that  can  be  prepared  can  scarcely  be 
supposed  to  be  entii'ely  free  from  it.  It  has  therefore 
greatly  occupied  the  attention  of  chemical  philosophers 
to  determine  the  proportions  of  real  acid  and  water, 
in  sulphuric  acid  of  any  given  specific  gravity.  This 
subject  has  been  investigated  by  Wenzel,  Wiegleb, 
and  Bergman,  and  more  lately  and  successfully  by  Mr 
Kirwan.  His  method  was  the  following.  Eighty-six 
grains  of  potash,  dissolved  in  water,  were  saturated  with 
sulphuric  acid  of  a  koown  specific  gravity.  The  solu- 
tion being  turbid,  water  was  added  till  the  specific  gra« 
vity  was  x.03  at  temperature  6o°.  The  whole  weight 
was  now  equal  to  3694  grains.   Forty- five  grains  of  sal- 
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phate  of  potash  dissolved  in  XOX  7  grains  of  distilled  wa^    Acidi. 
ter,  bad  the  same  specific  gravity  at  the  temperature 
6o^.    Hence  the  proportion  of  salt  in  each  solution  was 

equal.     But  in  the  last,  the  quantity  of  salt  was  — -n^ 


3^4 
then  the  quantity  of  salt  in  the  former  waa  ■      >  =z 

163.45  grains.  Of  this  quantity  only  86  were  alkali  ^ 
the  remainder,  therefore,  viz*  77.45  grains,  were  acid, 
or  acid  and  water.  The  quantity  of  acid  employed  ia 
the  saturation  amounted  to  79  grains  standard )  bnt  the 
qnantitjF  of  acid  taken  op  was  only  77-45  gntios)  there- 
fore 1.55  were*  rejected,  and  consequently  were  mera 
water,  therefore  the  acid  taken  np  is  stronger  tlum 
standard  ^  and  since  79  parts  standard  lose  i»S5  ^J 
combining  with  pure  potash,  xoo  part<i  standard  should 
lose  1.96  *f  or  98.04  parts  of  acid  of  the  strength  of 
what  is  found  in  sulphate  of  potash,  contains  as  much 
real  acid  as  100  parts  standard.  Hence  100  parts  of 
this  strong  acid  are  nearly  equivalent  to  102  of  stand- 
ard. Therefore,  100  parts  of  potash  take  up  nearly 
92  of  standard  sulphuric  acid,  or  82  of  the  strongest, 
and  afford  182  of  sulphate  of  potash.  Mr  Kirwan 
thinks  there  is  no  reason  to  suppose  that  the  sulphate  of 
potash  contains  any  water  of  crystallization.  One  hun- 
dred grs.  exposed  to  a  red  beat  for  half  an  hour,  fell 
into  powder  and  lost  only  a  single  grain  *•  a  Mriah 

It  having  been  suggested  by  Guy  ton  Morveau,  Mr  IVmm.  vol 
Kirwan  observes,  that  the  densities  of  mixtures  of  snl-^-  f^  '^ 
phuric  acid  and  water  being  greater  tlian  what  is  found 
by  calculation,  should  be  ascribed  to  the  condensation 
of  the  aqueous  part,  rather  than  to  that  of  the  acid  ; 
this  led  him  to  consider  of  a  different  method  from 
what  he  bad  fornierly  employed  in  determining  the 
quantity  of  real  acid  in  sulphuric  acid  of  different  den- 
sities. Sulphuric  acid  of  the  specific  gravity  of  2.000, 
which  is  the  strongest  that  can  be  produced  by  art, 
was  taken  as  the  standard  of  the  strength  of  all  other 
acids.  He  could  not  procure  the  acid  of  this  strengtb 
at  the  temperature  of  6o^.  But  from  many  experi- 
ments made  with  acids  of  inferior  density,  as  1.8846, 
1.8689,  1.8042,  1.7500,  he  concludes,  that  the  con- 
densation of  equal  weights  of  tbis  standard  acid  and 
water  amounts  to  -.TV^b  of  the  whole.  Then  by  apply- 
ing Mr  Fouget^s  formula  (l)  for  investigating  the  in- 
creased densities  of  inferior  proportions  of  acid  and  wa- 
ter, the  successive  increments  of  density  will  be  found 
as  in  the  following  table., 

ParU 


.  (l)  The  formula  here  alluded  to  was  invented  hy^M.  Pouget  in  the  investigation  of  the  specific  gravity  of  aU 
Gohol  mixed  with  water  in  different  proportions  ;  and  be  has  given  a  detailed  account  of  his  method  in  a  letter 
addressed  to  Mr  Kirwan,  which  is  inserted  in  the  Transactions  of  the  Hoyal  Irish  Academy,  vol.  iii.  p.  157, 

Having  purified  alcohol  by  repeated  distillations,  the  specific  gravity  at  the  temperature  65.75*  was  found 
to  be  0.0399.  "^^'^  ^^  ^^^^  '^1'  b^*  standard.  And  considering  the  specific  gravity  as  the  means  of  dis- 
covering the  increase  of  density,  or  the  diminution  of  volume,  he  thought  the  quantities  in  the  mixture  would 
be  best  determined,  not  by  the  difference  of  weight,  but  of  volume.  He  therefore  took  ten  mixtures,  the 
first  containing  nine  measures  of  alcohol  and  one  of  water,  the  second  eight  measures  of  alcohol  and  two 
of  water,  and  so  on  to  the  last,  which  contained  only  one  measure  of  alcohol  and  nine  of  water.  But  as  the 
real  measures  are  always  uncertain,  he  weighed  them  to  ascertain  the  specific  gravity.  Thus  10,000  grains 
of  water,  and  8199  of  alcohol  formed  a  mixture  of  equal  parts  in  bulk.  Knowing  the  real  specific  gravi- 
ties of  mixtures  of  alcohol  and   water,  taking  a  mean  of  a  great  number  of  observations  made  at  the  same 

temperature. 
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PttrU 
Water. 

s 

10 

20 
^5 

35 

40 

4J 

50 


Sundard. 

95 

85 
80 

75 

70 

65 
60 

55 

50 


loerement 
of  Density. 

,0252 

,0479 
,0679 

,0856 

,0699  . 

,1119 

»i279 

.13^9 
fi333 


**  By  adding,  sajs  Mr  KanvaD,  tbese  increments  to 
the  ftpecific  gravities  foand  by  calcalation,  and  taking 
arithmetical  mediums  for  die  intermediate  quantities  of 


standard,  I  made  out  the  first  50  numbers  of  the  fbl-     Addt. 
lowing  table;  tlie  remainder  was  formed- by  actual  oh-* 
senration  in  the  following  manner,  premising  that  the 
specific  gravities  were  always  taken  between  59,5^  uid 
60°,  or  at  most  6o,5*  of  Fahrenheit. 

**  1st,  I  found  by  the  preceding  part  of  the  table 
that  100  parts  of  sniphortc  acid,  whose  specific  gravity 
was  1.8472,  contained  88.5  parts  standard  }  consequent- 
ly 403  grs.  of  this  acid  contain  354. 

*'  2dly,  I  then  took  six  portions  of  this  acid,  each 
containing  400  grs.  and  added  to  them  as  much  water  as 
made  them  contain  respectively  48.  46.  44. 42. 40.  and 
38.  grains  standard.  To  find  the  proportion  of  water 
that  should  be  added  to  each  portion  of  acid,  in  order 
that  it  should  contain  the  given  proportion  of  standard^ 


temperature,  and  comparing  them  with  the  specific  gravities  found  directly  by  calculation,  he  thus  deduces 

the  increase  of  density,  or  the  diminution  of  volume  prou^aced  in  the  whole  mass  by   the   mutual  penetra* 

tion  of  the  fluids.      For  calling  A  the  real  specific  gravity,  and  B  the  specific  gravity  found  by  calcub- 

tion,  ft  the  number  of  measures  which  compose  the  whole  mass,  n— <r  that  to  which  it  is  reduced  by  mutual 

penetration,  it  is  evident,  since  this  increase  of  density  does  not  diminish  the  weight  of  the  whole  mass,  that 
'^        A_¥l  A       p 

n  B=:i>-^  X  A.    Then  x=: — j —  X  "9  or  making  fi=i*-j — ^  which  expresses  the  diminutions  of  bulk,  or 

the  quantity  of  fluid  absorbed  during  the  mixture. 

The  following  table  contains  the  result  of  Pouget^s  experiments,  or  the  dimlnutioos  of  volume  which,  is  so^ 
posed  to  be  =  X  of  the  mixtures^  calculated  according  to  die  formula. 


Nnmber  of 
meataret  of 

Diminution  of  tbe 

wholo  volomer:! 

by  cxperimcnL 

By  CalcuUtioo. 

Water. 

AJcoboL 

I 

9 

0.6109 

0.0103 

2 

8 

0.0187 

0.0184 

3 

7 

0.0242 

0.0242 

4 

6 

0.0268 

0.0276 

5 

5 

0.0288 

6 

4 

0.0266 

0.0276 

7 

3 

0.0207 

0.0242 

8 

a 

0.0123 

0.0184 

9 

I 

0.0044 

0.0103 

From  this  table  it  appears  that  the  numbers  whfch  express  the  diminution  of  hulk  foITow  a  regular  pro^ 
gresaion.  The  greatest  correspond  to  the  mixtures  of  equal  parts,  and  they  decrease  towards  each  end  of  the 
progression.  They  must  therefore  be  regulated  by  some  general  law.  M.  Pouget  thinks  that  the  alcohdt 
may  be  conceived  as  being  dissolved  in  the  water  which  has  absorbed  or  retained  part  of  it  in  its  pores* 
The  quantity  absorbed  ought  to  be  in  the  lado  of  that  of  the  solvent  and  the  body  dissolved,  and  each  measure 
of  water  will  retain  quantities  of  alcohol  proportional  to  the  number  of  measures  of  this  fluid  in  the  mixture. 
Thus,  for  example,  in  a  mixture  formed  of  nine  measures  of  alcohol  and  one  of  water,  this  measure  of  water 
will  absorb  a  quantity  of  alcohol  =:  9  :  and  in  another  mixture  of  eight  measures  of  alcohol  with  two  of  water, 
each  measure  of  water  will  contain  a  quantity  of  alcohol  ==  8.  Consequently  the  diminutions  of  bulk  of  each 
mixture  are  in  a  ratio  compounded  of  the  number  of  measures  of  alcohol  and  of  water  which  form  it ;  and  in 
the  table  above,  as  I X  9*  2x8,  3  X7»  4X6,  5X51  &c«  And  in  general  taking  for  a  constant  quantity  tba> 
difflinutioQ  of  bulk  with  equal  measures^  and  calling  it  ci  calling  the  whole  number  of  measorea  mi  tha  nombto^ 

•r 
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Acidf.     I  used  Che  following  ftoalogy :  Let  the  qauitity  of 

ter  to  be  added  to  400  parts  of  the  acid,  that  the  mix* 
tore  may  contain  48  per  cent,  standard  be  «• 
Then  400-|-«.  354  ::  100.48,  then  i9loo-f48jr= 

3J400. 

And  48*2=35400— i9200£zi6aoo.   Andjr^i-^ 

40 

=337»5-  . 

**  In  this  manner  I  found  the  qnantities  of  water  to 
be  added  to  each  of  the  titber  portions.  The  mix- 
tures being  made,  they  Were  set  by  for  three  dAys, 
stirring  them  with  a  glass  rod  (that  remained  in  them) 
each  day,  and  the  5th  day  they  were  tried  j  after  which 
'  the  half  of  each  was  taken  out  and  as  much  water  ad- 
ded to  them,  and  then  set  by  for  three  days,  by  which 
means  the  specific  gravities  corresponding  ,to  24.  23. 
22.  '2Z,  29.  and  19.  per  cent,  standard  were  found, 
after  which  six  more  portions  of  400  grs.  each  of  the 
concentrated  acid,  whose  specific  gravity  was  198393, 
were  taken,  the  proper  proportion  of  water  added  to 


each,  and  after  three  dity8*yest  and  repeated  agitation, 
>their  densities  in  temperature  60*  were  examined  as 
above,  by  which  means  the  specific  gravities  correspond- 
ing to  ^6.  34.  32.  30.  28.  and  ,26.  per  cent,  standard 
were  obtained,  and  half  these  portions  mixed  with  half 
water  exhibited,  after  three  days  rest  and  agitation,  the 
densities  corresponding  to  1 8. 17. 1 6. 1 5. 14.  and  13.  per 
cent,  standard  in  the  above  temperature.  The  balance 
I  used  turned  with  ^^^  of  a  grain  when  charged  with 
two  ounces,  and  the  solid  employed  was  a  small  glass 
bail  containing  mercury,  which  lost  27,88  grs.  of  its 
weight  when  weighed  in  water  in  temperature  56^, 
auspended  commonly  by  a  horse  hair,  but  when  dipped 
in  strong  nitrons  and  marine  acids  it  is  suspended  by  a 
fine  gold  wire,  and  then  lost  97,78  grs  of  its  weight  in 
water. 

'*  I  also  examined  and  rectified,  in  some  instances, 
many  parts  of  the  first  50  numbers  of  the  table  in  the 
same  manner,  bat  in  general  I  found  them  just. 

Table 
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of  measures  of  alcohol  in  Any  mixture,  x,  and  the  increase  of  density  or  diminntion  of  volume  «,  we  shall  have 
em  ::-X-:« — *X*:  and  s=  —  X  «mp— <ir* :  or  making  ii=x.  4CN)— 4C»*.    The  mcrease  of  density,  calcu- 

22  112  O  -r  T 

lated  according  to  the  formula,  corresponds  pretty  nearly  with  experiments ;  for  in  all  mixtures  in  which  the 
alcohol  is  in  greater  quantity  than  water,  but  not  in  those  cases  in  which  the  water  is  in  greatest  proportion, 
the  real  increase  of  density  is  much  less  than  by  calculation,  and  the  differences  become  more  considerable  as 
the  quantity  of  water  is  increased.  M.  Pouget  thinks,  that  when  the  quantity  of  water  is  greater  than  that  of 
alcohol,  the  law  of  absorption  is  dbtnrbed }  and  he  conjectmres  that  it  is  owing  to  the  attraction  of  the  panicles 
of  the  water  among  themselves,  which  consequently  oppose  their  union  with  any  other  substance.  But  when 
the  alcohol  forms  at  least  the  half  of  the  whole  mass,  the  diminutions  of  bulk  are  as  the  products  of  the  numbers 
which  express  the  proportions  of  alcohol  and  water  forming  the  mixture  :  they  may  be  represented  by  the  formula 

sss — ^ — •     By  this  formula  may  be  determined  the  strength  of  spirits  of  wine  of  commerce,  or  the 

number  of  parts  of  water  and  standard  alcohol  of  which  they  are  composed.  ^ 

The  number  of  measures  of  the  whole  mass  or  the  bulk                    -  =1 

The  number  of  measures  of  alcohol  in  any  mixture                -                 -  sz  x 

The  diminution  of  balk  of  equal  parts  by  experiment                -               -  =  c 
The  diminution  of  bulk  of  a  mixture  containing  x  measures  of  alcohol  by  hypothesis  =  4r#«*-4c«* 

The  specific  gravity  of  water                -                                 -                -  sra 

Specific  gpravity  of  alcohol                 -                -                -                 -  =z  &       ■ 

Specific  gravity  of  the  unknown  mixture  -  -  -  =  y 

Since  the  increase  of  density  does   not  change  the  weight  of  the  mass,  we  shall  have  i—^r  X  0+  ^xst 

I— 4^«+4c»*xy 

B^  this  equation  may  be  found  the  value  of  «  or  the  proportion  of  alcohol,  havmg  previously  ascertained  the 
specific  gravity  of  the  mixture,  and  to  determine  this  specific  gravity,  or  the  value  of  y  by  knowing  the  pro* 
fperty  of  alcohol.    Hence, 
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TAMLKtfthe  QuofUUy  of  the  Standard  Sulphuric  Acid 
29OOO  in  Sulpkurie  Acid  ^inferior  Density » 


SUiulanI 

1 

too  Parti.  Temp.  60^ 

iiooPuti.  Standard. 

1 00  Parts.  •  Standard. 

2,000 

100 

1,6217 

tl 

1,2847 

34 

1,9859 

^ 

1,612a 

66 

1.2757 

33 

^97^9 

98 

i,6oa7 

6S 

1,2668 

3a 

1.9579 

97 

».593* 

64 

1,2589 

3' 

^9439 

96 

1,5840 

63 

1,2510 

30 

1,9299 

95 

1.5748 

62 

1,2415 

*2 

1,9168 

94 

1,5656 

6t 

1,2320 

28 

1,9041 

93 

1.55*4 

60 

1,2210 

27 

1,8914 

92 

1.5473 

59 

1,2101 

26 

1,8787 

91 

».5385 

58 

1,2009 

25 

1,8660 

90 

1,529  a 

^l 

1,1918 

24 

1,854a 

89 

i,5^S 

S6 

1,1836 

23 

1,842^ 
1,8306 

88 

i.5"4 

55 

1,1746 

22 

h 

1,502a 

54 

1,1678 

21 

1,8x88 

86 

1.4933 

53 

1,1614 

20 

1,8070 

l^ 

1,4844 

5a 

i.'53» 

*i 

^7959 

!* 

M755 

51 

1.1398 

18 

1,7849 
it7738 

!3 

1,4666 

50 

1.1309 

^i 

811 

».44a7 

^2 

1,1 208 

16 

1,7629 

81 

1,4189 

48 

1,1129 

»5 

MJi? 

80 

M099 

*l 

1,1811 

»4 

1,7416 
1.731a 

79 
78 

1,4010 
1.3875 

46 
45 

1.0955 

'? 

1,0896 

12 

1,7208 

'Z 

1.3741 

,44 

1,0833 

II 

1.7104 

76 

i.36<i3 

43 

1,0780 

10 

1,7000 

7J 

1.3586 

42 

1,0725 

9 

1,6899 

74 

».3473 

41 

1,0666 

8 

1,6800 

73 

1.33^ 

40 

1,0610 

7 

1,6701 

72 

».3a54 

38 

1.0555 

6 

1,6002 

7» 

1,3 149- 

38 

1,049a 

5 

1.6503 

70 

1,310a 

37 

1,0450 

4 

1,6407 

!g 

1.3056 

36 

1.0396 

3 

1,631a 

68 

1,2951 

35 

».0343 

a 

''The  last  e1eTeti<n ambers  were  onlj  fonnd  bf  analo- 
gy, observing  tbe  series  o£  decrements  in  the  four  pre- 
ceding densities,  and  therefore  are  to  be  considered 
barely  as  approximations. 

*^  To  reduce  vitriolic  acids  of  given  densities,  at  any 
degree  of  temperature  between  49^  and  70^,  to  that 
which  they  should  have  at  temperature  60*,  in  order 
that  their  proportion  of  standard  may  be  thereby  in- 
vestigated, I  made  the  following  experiments : 


Df  graes  of 

Sp.  Gc.  or 

Sp.  Gr.  oT 

Sp.  «r.  of 

Tcmperatuiv. 

A. 

B. 

e. 

70' 

1,8292 

1,6969 

1.3845 

65 

^83I7 

X.6983 

1,3^66 

60 

1,8360 

1,7605 

1,3888 

ss 

1.8382 

»»7037 

1,3898 

so 

1,8403 

1,7062 

- 

49 

1,8403 

•               m 

«»39^6 

IS  TRY.  511 

proaches  the  corresponding  density  tn  the  column  A,     AcMi. 
gains  or  loses  0,00126  of  its  speciBc  gravity  by  ^very '-    v       ' 
two  degrees  between  60*^  and  70^  of  Fahrenheit,  and 
0,0086  by  every  two  degress  between  49°  and  6o^« 

*'  Secondly,  That  any  vkriolic  acid,  whofl^  density 
at  any  degree  between  50^  and  70^  resembles  or  ap- 
proaches to  the  corresponding  density  in  the  column  B^. 
gains  or  loses  0,00158  for  every  two  degrees  between 
60°  and  70^}  and  0,0017  by  every  two  degrees  be- 
tween 50°  and  6o°.  Whence  it  appears  that  the 
stronger  acid  is  lestf  altered  by  variations  of  temperature 
than  the  weaker,  which  formerly  appeared  to  me  an 
irregularity,  bat  now  seems  to  proceed  from  the  in* 
crease  of  the  accrued  density,  when  larger  proper* 
tions  of  water  are  mixed  with  the  stronger  acid. 

"  3dly,  Sulphuric  acid,  whose  density  at  any  degree 
between  50^  and  70°  resembles  the  corresponding  at  the 
same  degree  in  the  column  C,  gains  or  loses  0.00086 
for  every  two  degrees  between  60^  and  70^  inclu- 
sively, and  0.00076  between  50^  and  6a^.  Between 
45^  and  50*  I  could  perceive  no  difference  *.  •  iritk 

9.  Attempts  have  been  made  to  determine  the  pro-  3Vmm.voI. 
portion  of  oxygen  and  sulphur,  which  enter  into  thei^'P'?- 
composition  of  sulphuric  acid.     According  to  the  ®^*/<oinoMi- 
periments  of  Lavoisier,  in  wbicb  be  measured  the  quan- |jpQ^      * 
tity  of  oxygen  absorbed,  by  a  given  weight  of  sulphur 
during  combustion,  the  proportions  are, . 

71  sulphur, 
29  oxygen.- 

160 

But  other  methods  have  been  adopted,  which  promise  * 
more  accurate  results.     These  are,  by  decomposing 
other  substances  which  contain  oxygen,  by  means  of - 
sulphur.     According  to  the  experiments  of  Mr  Che* 
nevix,  conducted  in  this  way,  the  sulphuric  acid  con- 
sists of 

61.5  aulphur, . 
38.5  oxygen. . 


100.O 


**  Hence  we  see  that  vitriolic  acid,  whose  density  at 
moy  degree  between.. 49*  and  60^  resembles  or  ap- 


10.  Sulphuric  acid  does  not  combine  with  oxygen, . 
nor  has  it  any  action  with  azotic  gas.  .., 

IS.  It  appears  that  hydrogen  has  a  greater  affinity Aetiea 
for  oxygen,  than  the  sulphur  has,  and  therefore  the  sul-^th  hj* 
phuric  acid  is  decomposed  by  means  of  hydrogen  gas.^^'S^* 
In  the  cold  there  is  no  action  between  hydrogen  gas 
and  sulphuric  acid ;   but  if  they  are  made  to  pass 
through  a  red-hot  porcelain  tube,  the  acid  is  decom- 
posed ;  water  is  formed  and  sulphur  is  precipitated* 
When  hydroge»  gas  is  employed  in  a  greater  propor- 
tion than  the  half  of  the  acid,  the  superabundant  gas 
dissolves  the  sniphur,  and -is  disengaged  in  the  form  of 
sulphnreted  hydrogen  gas. 

12.  Charcoal  has  no  action  on  sulphuric  acid  in  tbechnrcotff. 
cold  I  but  at  the  boiling  temperature,  it  decomposes  it, 
%nA  converts  it  into  sulphorons  acid.  If  a  piece  of 
red-hot  charcoal  be  immerted  in  a  quantity  of  concen- 
trated sulphuric  acid,  part  of  the  acid  is. suddenly  dis- 
engaged under  the  form  of  thick  white  fumes,  accom- 
panied with  sulphofoos  acid  gas.  The  sulphuric  acid 
is  decomposed  ;  part  of  its  oxygen  is  attracted  by  the 
charcoal,  forming  carbonic  acid,  and  thus  it  is  reduced 

to 
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to  thelow^t  prdpoiflion-of  okygeoy  10  the  state  of  sni- 
phorous  Rcid* 

13.  A  similar  ^ect  is  produced  hj  pbosphoros. 
Phospboras,  with  the  assistance  of  beat,  partially  de- 
composes the  sulphuric  acid,  bj  abstracting  part  of  its 
oxygen.  Pho9phoric  acid  is  formed^  and  sulphoroas 
acid  driven  oK 

14.  In  the  <oldy  sulphur  has  no  action  on  sulphuric 
acid ;  but,  when  they  are  boiled  together,  the  sulphur 
is  partly  dissolved  in  the  acid,  and  converts  it  into  sul- 
phurous acid.  The  sulphur  which  has  been  added  com- 
bines with  the  oxygen,  which  is  necessary  for  the  con- 
stitution of  sulphuric  acid,  and  thus  the  whole  is  con- 
Terted  into  sulphurous  acid. 

15.  Sulphuric  acid  combines  with  alkalies,  the  earths, 
and  the  metals,  forming  salts  ^  which,  in  the  present 
language  of  chemistry,  are  denominated  sulphates. 

i6.  This  acid  is  employed  in  great  quantity  in  many 
arts  and  manufactures.  It  is  employed  also  in  me- 
dicine and  pharmacy  ^  the  preparation  of  it,  there- 
fore, has  long  been  an  object  of  considerable  impor- 
tance* 

1 7*  The  order  of  the  affinities  of  sulphuric  acid  Is 
the  following : 

•    Barytes, 

Strontites, 

Potash, 

Soda, 

Lime, 

Magnesia^ 

Ammonia, 

Glucinai 

Yttria, 

Alumina, 

Zirconia, 
Oxide  of  Zinc, 

Iron, 

Manganese, 

Cobalt, 

Nickel, 

Lead» 

Tin, 

Copper, 

Bismuth, 

Antimony, 

Arsenic, 

Mercuryi 

Silver, 

Gold, 

Platina, 

Sect.  II.  OfSuiPauaovs  Acid. 

t.  According  to  the  received  nomenclature  of  the 
acids,  the  terra  sulphurous  signifies  that  this  acid  con- 
tains a  smaller  proportion  of  oxygen.  It  was  formerly 
called  spirit  of  sulphur^  and  volatiie  sulphurous  acid. 
Although  the  ancients  most  have  been  acquainted  with 
some  of  its  properties,  as  it  is  formed  during  the  slow 
combustion  of  sulphur,  Stahl  is  the  first  chemist  i»lio 
examined  it  ivith  attention.  He  supposed  that  it  was 
the  sulphuric  acid  combined  ^ilh  his  imaginary  prin- 
ciple of  phlogiston.  Hence  he  called  it  pnlogisticated 
sulphuric  acid.     It  was  not  till  th^  year  1774  that  its 


nature  and  composition  were  discovered  by  the  labonrt     Acid*, 
of  Priestley  and  Lavoisier.     Berthollet  afterwards  in-  *      v     ^ 
vestigated  the  formation,  decomposition,  combiaations, 
and  uses  of  this  acid.     Fourcroy  and  Vauquelin  *  also  *  Aim.  de 
have  examined  many  of  its  properties,  especially  the^^«  ^ob. 
saline  compounds  which  it  forms.  ^^^'  P* 

2.  The  sulphurous  acid  exists  m  nature  in  great     ^'3^ 
abundance,  particularly  in  the  neighbourhood  of  vol- Abundant 
canoes.     It  is  disengaged  from  some  lavas  while  in  a  in  oaiart. 
state  of  fusion,  and  from  the  soil  which  is  impregnated 

with  sulphur,  when  a  sufficient  degree  of  heat  is  applied. 
It  was  by  the  vapours  of  sulpliurous  acid  that  Pliny  f*^^  [^ 
the  naturalist  was  suiTocated  in  the  eruption  of  Mount  Piuij. 
Vesuvius,  which  destroyed  Herculaneum,  in  the  79th 
year  before  the  Christian  era.  48a 

3.  When  sulphur  is  burnt  in  the  open  air,  the  fumes  ForaiatioB. 
generated   hy   this  slow  combustion,   are  sulpbnrous 

acid.  It  was  in  this  way  that  this  acid  was  formerly 
obtained.  The  method  of  procuring  it,  which  is  now 
followed,  is  to  decompose  the  sulphuric  acid  by  means 
of  any  substance  which  deprives  it  of  part  of  its  oxy- 
gen. If  one  part  of  mercury  and  two  parts  of  concen- 
trated sulphuric  acid  be  exposed  to  heat  in  a  glass  re- 
tort, the  mixture  effervesces,  and  a  gas  is  disengaged, 
which  may  be  collected  in  jars  over  mercury.  In  this 
process  the  mercury  attracts  part  of  the  oxygen  of  the 
sulphuric  acid,  and  leaves  behind  that  portion  which 
constitutes  the  sulphurous  acid.  ^ 

4.  Sulphurous  acid  thus  obtained  is  in  the  state  oflntfteiute 
^as,  and  it  is  an  elastic,  invisible,  and  colourless  fluid,  of  £•«• 
like  common  air.     It  is  rather  more  than  double  the      484 , 
weight   of  atmospheric   air.      Its   specific  gravity  igP«>p«rtiit. 
0.00246;   100  cubic  inches  weigh  nearly  63   grains. 

It  has  a  pungent  smell  \  is  unfit  for  respiration,  and 
for  supporting  combustion.  It  at  first  reddens  vege- 
table blues,  and  then  destroys  the  greater  number  of 
them.  It  is  on  account  of  this  )>roperty  that  the  fumes 
of  sulphur  are  employed  to  remove  the  stains  of  fruit 
irom  linen,  and  that  the  sulphurous  aeid  is  ofteh  used 
•in  bleaching.  ^ 

5.  Sulphurous  acid  gas  refracts  the  light  strongly,  Action 
without  undergoing  any  change.     When  strongly  heat- with  cm- 
ed,  as  in  a  red-bot  porcelain  tube,  it  remains  unaltered,  '^^- 
according  to  the  experiments  of  Fourcroy.     But  Dr 
Priestley  and  Berthollet  found  that  it  deposited  sulphur 

after  long  exposure  to  heat.  At  the  temperature  of 
-^  31*' it  becomes  liquid.  This  property,  which  dis- 
tinguishes it  from  other  g^es,  and  which  was  discover- 
ed by  Monge  and  Clouet,  is  ascribed  by  Pourcroy  to 
the  water  it  holds  in  solution.  .^ 

6.  When,  sulphurous  acid  is  in  the  form  of  gas,  it  \^iih  oxj. 
does  not  readily  combine  with  oxjgen.     In  its  fluid  gen  gai, 
form  it  unites  with  it  more  freely,  and  is  converted  in-^^* 

to  solphuric  acid.  A  mixture  of  sulphurous  acid  gas 
and  oxygen,  in  passing  through  a  red-hot  tube,  combine 
together,  and  are  converted  into  sulphuric  acid.  There 
seems  to  be  no  action  between  sulphurous  acid  and 
azotic  gas.  ^%m 

7.  Hydrogen  gas  has  no  action  on  sulphurous  acid  With  fay- 
gas  in  the  cold  \  but  when  a  mixture  of  these  gases  ii^ne^  V^ 
made  to  pass  through  a  red-hot  tube,  sulphurous  acid  is 
decomposed  \  the  hydrogen  combines  with  the  oxygen 

and  forms  water,  and  sulphur  is  deposited.  If  the  hy- 
drogen gas  be  in  greater  proportion  than  the  oxygen 
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conttined  in  the  lolpliorow  mclit  it  dinolTtt  part  of 
thm  ralpbar,  aad  funm  off  in  the  fimii  of  solplmntod 
hydrona  gas. 
With  ekir-     8.  its  aetion  with  diareoal  is  somewhat  similar.   la 
the  cdd  there  is  Done }   bat  exposed  together  to  a  ted 
heat,  carbonie  acid  is  formed  by  the  union  of  carbon 
^8p      and  oxrgeni  and  solphnr  is  deposited. 
With  phot.     9.  Tmsre  is  no  action  whaterer  between  phospboms 
phunled     and  solphoroos  acid  gas  $  hot  phosphoietcd  hydrogen 
gas  is  decomposed  by  this  acid.    When  the  two  gases 
eome  in  eontact,  a  white  thick  Taponr  is  prodooed  i 
solphnr  combined  with  photphoms  in  the  solid  state  is 
deposited,  and  water  is  formed. 

lo.  Solphnr  has  no  action  on  this  acid }  bnt  sulpha- 


Barytesi 

Lime; 

Potash, 

Strootites, 
Magnesia, 
Ammonm, 


hTdn^eii 


AJomina, 


Sect.III.  Of  Nitric  Acid. 


90 

iWet« 


WiUiv 
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td  hjdm.    reted  bTdrogen  gas,  at  the  instant  it  comes  in  contact 
8^^  ft***     with  sul^orons  acid  gas,  is  condensed  \  solid  solphnr 
is  deposited,  and  water  is  formed,  with  the  extrication 
of  caloric. 

IX.  Water  hks  a  strong  attraction  for  sulpburons 
acid  gas.    A  piece  of  ice  brought  in  cootact  with  it,  is 
immediately  melted  without  aoy  perceptible  change  of 
temperatore.    Water  saturated  with  this  gas  is  known 
by  the  name  of  liqmd  tulphurous  acid*    The  specific 
gravity  is  x.040.    At  the  temperatore  of  43*  water 
tfbirrcrty,  combines  with  \  of  its  weight  of  sulpburons  acid  gas  f  % 
Ctmmu.    but  as  the  temperatore  increases,  it  absorbs  it  in  smaller 
^'^*""-  h.  7^.  proportions.   It  fireeiLes  at  a  temperature  a  few  degrees 
below  31*,  and  it  passes  into  the  solid  state  without 
parting  with  any  of  its  acid.    Liquid  sulphurous  acid 
has  tlM  smell,  taste,  and  other  properties  of  the  gas, 
and  particniarly  that  of  destroying  Tegetable  colours. 
When  exposed  to  the  atmosphere,  it  gradually  absorbs 
Oxygen,  aod  passes  into  the  state  of  sulphuric  acid. 
This  diange  goes  on  more  rapidly  when  it  is  diluted 
49f       with  water,  and  agitated  in  contact  with  the  air. 
Wiutol-         221.  Sulphuric  acid  separates  the  sulphurous  acid 
^"''^*^''' in  the  gaseous  form  from  its  combinations,  and  even 
from  water.    Concentrated  sulphuric  acid  absorbs  this 
gas,   which   imparts  to  it  a  Tellowish  brown  colour, 
and  renders  it  pungent  and  fuming.    The  two  acids 
strooffly  attract  each  other,  so  that  when  they  are  ex- 
posed to  the  action  of  heat,  the  first  vapour  which  rises 
crystallines  in  long,  white,  needle^hi^ied  prisms.    This 
is  a  compound  of  the  two  acids.    It  smokes  in  the  air, 
^p^       dissolves  with  effervescence  in  it,  and  when  thrown  in* 
GlacisliQl-to  water  produces  a  hissing  noise,  like  a  red-hot  iron. 
^n^^^      has  the  strong  smell  of  snlpburous  acid.     This  sub- 
Z^        stance  was  formerly  called  glacial  su^kuric  add*. 
.L^  13.  Solpfautoas  acid  is  very  much  employed  in  the 

Uset.  arts,  and  sometimes  in  medicine.     In  the  state  of  gas 

it  is  used  for  the  bleaching  of  silk  and  wool,  by  extract- 
ing the  colouring  matter.  It  removes  also  the  stains 
arising  from  vegetable  juices,  and  spots  of  iron,  from 
linen. 

14.  According  to  the  analysis  of  Dr  Thomson,  100 
parts  of  this  acid  are  composed  of 

68  sulphur, 
32  oxygen. 
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495 


49« 
Aflnitiet. 
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I  r.  The  compound  salts  formed  by  this  acid  are  de- 
nominated sulphitesm 

1 6.  The  following  is  the  order  of  its  affinities : 
V6L.  V.  Part  II.  t 


X.  This  acid  was  formerly  known  by  the  name  of  Nsnct. 
aquafortis,  and  spirit  of  nitre.  Raymond  Lnlly,  who  .  49^ 
lived  in  jhe  13  th  century,  seems  to  have  been  ae»^^^^* 
qual'ated  Irith  it }  and  Basil  Valentine,  who  lived  in 
the  xcth,  describes  the  process  for  preparing  it.  He 
calls  It  vfoier  of  nitre.  But  till  the  discoveries  of  mo* 
dem  chemistry,  little  was  known  of  the  nature,  proper* 
ties,  and  composition  of  this  acid.  It  is  to  the  experi- 
ments and  VBsearcheiB  of  Cavendish  and  Priestley,  of 
Lavoisier  and  BerthoUet,  that  we  are  indebted  for  the 
knowledge  we  possess  of  it.  .  ' 

2.  Nitric  aad  exists  in  gi]eat  abundance  in  nature.  AbaaMit 
It  is  formed  by  the  unioo  of  its  constituent  parts  which  "^  aataie. 
are  evolved  during  the  putrefactive  process  of  animal 

and  vegetable  matters  \  but  it  is  never  found,  except 
in  combination  with  some  base,  from  which  it  most  be 
extracted  by  art.  >  The  component  porta  of  nitric  acid 
are  azote  and  oxygen.  Tlie  name  in  this  case  is  not 
derived  from  the  base,  which  is  azote,  but  from  nitre, 
from  which  it  is  generally  obtained.  This  acid  cannot 
be  formed  merely  by  bringing  in  contact  the  two  gases 
which  are  its  constituent  parts  \  but  if  they  are  mixed 
together  in  certain  proportions,  and  electric  sparks  sent 
throtfffb  the  taaixtnre,  the  gases  disappear,  and  are  con- 
verted into  a  liquid.  This  is  nitric  acid.  By  a  simi- 
lar experiment  Bir  Cavendish  diMovered  the  composi- 
tion of  the  acid.  #^0 

3.  This  a^id  may  be  obtained  by  putting  three  parts  Meflwi  of 
of  nitre  with  one  of  sulphuric  acid  into  a  glass  retort,  pcecniag 
and  distilling  with  a  strong  heat.    The  gas  which  comes  ^ 

over  is  condensed  in  a  glass  receiver,  to  which  the  re- 
tort is  to  be  luted.  The  gas  which  is  condensed  is  ni- 
tric acid.  Nitre  is  composed  of  this  acid  and  potash  : 
but  potash  has  a  stronger  affinity  for  sulphuric  acid  than 
for  nitric  acid  ;  it  therefore  combines  with  the  sulphu- 
ric acid  in  the  retort,  aod  the  nitric  acid  is  disengsged, 
and  passes  over  in  the  gaseous  form. 

4.  The  acid  thus  obtained  is  contaminated  with  mu-  of  poilfy- 
riatic,  and  sometimes  with  sulphurous  acid.     It  is  pu-  ing  IL 
rified  by  distillation  with  a  gentle  heat.     At  first  too  it 

is  of  a  yellow  colour,  which  is  owing  to  the  fnmes  of 
nitric  oxide  gas  with  which  it  is  combined.  These 
fomes  are  driven  off  by  heat,  after  which  the  acid  re- 
mains pore,  and  is  transparent  and  colourless.  .^^ 

5.  Thus  prepared,  it  has  a  strong  acid  teste  ;  a  dis-  PraptcUci* 
agreeable  pungent  odour,  and  gives  a  yellow  colour  to 

the  skin.  The  specific  gravit?  of  strong  nitric  acid  is 
^•S'^h  0^9  according  to  Mr  Kirwan,  at  temperature 

6o^  I -554-      .  .  .503 

6.  Nitric  acid  and  one  of  its  compounds,  nitre,  have  USteevsry 

long  been  the  subject  of  the  experiments  and  researches  ^^  its  eom* 

3  T  of  ^'"'' 
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of  cbeinical  philosophers. .  In  investigating  the  na« 
ture  of  nitre,  Mayow  found  that  it  possessed  a  common 
property  with  atmospheric  air ;  namely,  the  property 
of  giving  a  red  colour  to  the  hk>od.  And,  from  ob- 
serving that  air  was  deprived  of  this  property  by  the 
process  of  combustion  ar\d  respiration,  he  drew  the  cu- 
rious conclusion,  that  ni^re  contained  that  part  of  the 
air  which  is  necessary  for  respiration  and  combustion. 

7.  When  nitric  acid  diasoives  metallic  substances,  a 
great  quantity  of  a  peculiar  gas  makes  its  escape,  and 
the  metal  acquires  considerable  weight  during  this  pro- 
cess. According  to  the  phlogistic  theory,  it  was  sup- 
posed that  the  metal  was  deprived  of  its  phlogiston,  and 
tliat  this  phlogiston  bad  combined  with  the  nitrons  gas 
which  had  escaped.  This  was  Dr  Priestlev^s  explana- 
tion. But  it  was  differently  explained  by  Lavoisier. 
He  took  1 104  grs.  of  mercury,  and  added  to  tt  945  grs. 
of  nitric  acid.  Nitrous  gas  was  emitted  during  the  so- 
lution, and  when  he  exposed  the  mercury  which  had 
been  converted  into  an  oxide,  to  a  red  heat,  oxygen  gas 
was  given  out,  and  the  mercury  appeared  in  the  metal- 
lic state.  He  therefore  concluded,  that  the  nitric  acid 
in  this  case  was  docomposed,  and  that  it  consisted  of  oxy- 
gen which  combined  with  the  metal,  and  of  nitrous  gas 
which  was  driven  off.  The  proportions,  he  supposed, 
were,  64  parts  af  nitcous  gas  by  weight,  and  36  of 
oxygen  gas.  He  found,  however,  that  the  quantity  of 
oxygen  obtained  in  this  process,  was  sometimes  greater 
than  what  was  necessary  to  saturate  the  nitrous  gas  ^ 
aud  he  was  at  a  loss  to  account  for  this  quantity.  His 
own  experiments,  as  well  as  some  of  Dr  Priestley^ 
proved,  that  azote  is  a  component  part  of  nitre. 

Mr  Cavendish,  who  discovered  the  composition  of 
water,  in  his  experiments  and  researches  on  that  sub- 
ject, found,  that  nitric  acid  was  produced  during  the 
explosion  of  oxygen  and  hydrogen  gases  -,  and  that  he 
could  increase  this  quantity  by  adding  azotic  gas  to  the 
mixture  before  combustion.  From  this  he  concluded, 
that  the  formation  of  tlie  acid  depended  011  the  azotic 
gas.  He  proved  this  by  passing  electrical  sparks 
through  common  air  in  a  glass  tube.  The  air  dimi- 
nished  in  bulk,  and  nitric  acid  was  formed.  Repeat- 
ing a  similar  experiment  with  oxygen  and  azotic  gases 
in  certain  proportions,  he  found  that  the  whole  could 
be  converted  into  nitric  acidt.  Mr  Cavendish  re- 
peate^l  the  same  experiments,  with  a  view  to  remove 
some  objections  which  had  been  made  to  his  conclu- 
sions. They  were  followed  by  the  same  result,  and  the 
fact  of  the  composition  of  nitric  acid  was  thus  fully  es- 
tablished X' 

To  perform  this  experiment,  take  a  glass  tube  of 
about  one  sixth  of  an  inch  in  diameter.  Close  one  end 
with  a  cork,  through  which  let  a  metallic  conductor 
with  a  ball  at  each  extremity  be  passed.  Fill  the  tube 
with  mercury ;  immerse  the  open  end  into  the  mercu- 
rial trough  J  introduce  a  mixture  of  .13  parts  of  azotic 
gas,  and  .87  of  oxygen  gas,  occupying  three  inches  of 
the  tube,  and  a  solution  of  potash  filling  one-half  inch 
more.  Let  electrical  explosions  be  sent  through  the 
tobe  till  the  air  ceases  to  be  diminished  in  bulk.  If 
the  experiment  succeed,  the  potash  will  be  found  con- 
verted into  nitre,  which  shews  that  the  nitric  acid, 
which  is  a  component  part  of  nitre,  has  been  formed 
during  the  process. 

8.  Nitric  acid,  having  s  strong  affitnity  for  water,  ia 
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never  fonnd  entirely  deprived  of  this  liqmd.    When     Acids, 
exposed  to  the  air,  it  attracts  moiature  from  it,  and  ^       »    — ^ 
heat  is  given  out  \vhen  it  is  mixed  with  water,     ^^.t,^^^ 
Kirwan  has   endeavoured   to  ascertain  the   '^^^i^^w^^r ' 
strength  of  nitric  acid  of  diflferent  densities  or  specific    ^  ^ck 
'  gravities  \  and  the  method  which  he  adopted  was  the  McthocI  of 
following.     He  saturated  36  grs.  of  carbonate  of  soda^c^>™in. 
with  147  grs.  of  nitric  acid,  of  specific  gravity  x.2754,*"^  ^^^ 
which  contained  45.7  percent.of  standard  acid,  of  spe-^  ^"  *'^* 
cific  gravity  1*5543.     The  carbonic  acid  which  eacap* 
ed  amounted  to  14  grs.  ^  and  by  adding  939  grs.  of 
water,  the  specific  gravity  of  the  solution,  at  the  tern* 
perature  of  58.5°,  was  1.040X.     By  a  oimilar  test  with 
that  employed  in  ascertaining  the  strength  of  sulphuric 
acid,  namely,  by  comparing  this  Solution  with  one  of 
nitrate  of  soda  of  the  same  density,  he  found  the  quan- 
tity of  salt  amounted  to  i. parts.  There  was  an 

901    ^ 

excess  of  acid  of  aboot  2  grs.  The  whole  weight  was 
1439  grains.      The  quantity  of  salt,   therefore,  waa 

^=85.142  grs.    The  qosntity  of  pure  alkali  was 

•50 — 14=36.05  grs.  The  quantity  of  standard .  acid 
was  66.7)  the  sum  of  both  =102.75.  Of  this  quan- 
tity only  85.142  entered  into  combination  with  the  salt, 
the  remaining  17.608  were  mere  water,  given  eut  by 
the  standard  acid.  If  then  66.7  parts  standard  acid 
lose  X  7.608  parts  water  combining  with  the  alkali,  xoo 
parts  should  lose  26.38.  And,  as  Mr  Kirwan  has 
made  it  probable,  that  nitrate  of  soda  contains  very 
little  water  in  its  composition  \  loo  parts  of  standard 
nitric  acid  is  composed  of  73.62  of  pure  acid,  and  26.38 
of  water}.  yj^^ 

'  The  following  table,  drawn  up  by  Mr  Kirwan,  shews  TVant. 
the  quantity  of  pure  acid  in  nitric  acid  of  different  spe-^l«  iv. 
cific  gravities.  ^  34- 


IOC  Partf. 

Renl 

ICO  Parts. 

Real 

Sp.  Gravity. 

Acid. 

Sp.  Gravity. 

Acid. 

1-5543 

73-54 

I.4171 

53.68 

1.5295 

69.86 

1.4120 

52.94 

I.5183 

67.12 
68.39 

1.4069 

52.21 

i«507o 

I.4018 

51.47 

1-4957 

67.65 

1-3975 

50.74 

1.4844 

66.92 

1-3925 

50.00 

I-473I 

66.18 

1-3875 

49.27 

1.4719 

65.45 

1.3825 

48.53 

1.4707 

64.71 

1-3775 

47.80 

1.4695 

63.98+ 

1.3721 

47.06 

1.4683 

63.24 

1.3671 

46.33 

X.4671 

62.51 

1.3621 

45.59 
44.86  4- 

1.4640 

61.77 

I-357I 

X.4611 

61.03 

1.3521 

44.12 

1.4582 

60.30 

i.33<58 

43.38 

'•4553 

^2§,^ 

'•3417 

42.65 

1.4524 

58.83 

^•3364 

41.91 

1.4471 

58.09 

1-33^5 

41.18 

X.4422 

57-36 

1.3  264 

40.44 

I-I373 

56.62 

1.3212 

39-7' 

J4324 

55-89 

1.3160 

38.97 

1.4275 

55-»5 

1.3108 

38.34 

1.4222 

54.12+ 

1.3056 

37-50 

1— .........^ 
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loo  Part*. 

Real 

ICO  PurtF. 

Heal 

Sp.  GraTity. 

Acid. 

Sj).  Gratity. 

Acd. 

1.3004 

36.77 

I.2OI5 

25.00 

1.2911 

30-03 

1.1963 

24.26 

1. 2812 

35-30+ 

I.I9II 

23-53 

1-2795 

34-56 

1.1845 

22.79 

1.2779 

33-82 

I.1779 
I.I  704 

22.c6 
21.32 

1.2687 

33-09 

1.2586 

32-35 

I. 1639 

iO.59 

1.2500 

31.62 

1. 1581 

19.85 

1.2464 

30.88 

1. 1524 

19.12 

1. 2419 

30-15 

I.I421 

18.48 

1-2374 

29.41 

I.I319 

17-^5  + 

1. 2291 

29.68 

I.I284 

16.91 

1.2209 

,  27.94 

I.124I 

16.17 

1. 2180 

27.214- 

I.I165 

1544 

1.2152 

26.47 

I.IIII 

14.70 

1-2033 

25-74+ 

2.1040 

»3-27 

Sir  H.  Davy  has,  from  his  own  experiments,  de- 
duced the  real  quantities  of  nitric  acid  in  Bolutions  of 
different  specific  gravities,  and  has  assigned  the  foUow- 
•  l>ot>y'«    ing  proportions  *. 

Table  of  the  quantities  of  True  Nitric  Add  in  solu» 
tions  of  different  Specific  Gravities* 


xoo  Parts  Nitric 

Acid,  of  tiiecific 

True  Acid  (m). 

Water. 

jjravity. 

1,5040 

9^55 

8.45  . 

1.4475 

80,39 

19,61 

1,4285 

vfis 

28,35 

1,3906 

62,96 

37»04 

''"53 

56,88 

43.1 2t 

1,3186 

52,03 

47,97 

-      1,3042 

49,04 

50,96 

1,2831 

46,03 

53.97 

1,2090 

45.07 

54»73 

S06 

Aeuonof         ^^  When  colourless  nitric  acid  is  exposed  to  the 

^    '  light,  it   undergoes   a  partial    decomposition.      Some 

oxygen  gas  is  separated,  the  acid  assumes  an  orange 

yellow  colour,  and  part  of  it  passes  into  the  state  of 

nitrous  acid. 

10.  It  boils  at  the  temperature  of  248%  and  is  en- 
tirely dissipated  without  alteration,  if  the  heat  be  con- 
tinued.    When  it  is  made  to  pass  through  a  red-hot 
r'jiu^jii  porcelain  tube,  it  is  decomposed,  and  converted  into 
Cmm^i/^  its  constituent  parts,  oxygen  and  azotic  gases  f ,  When 
Okim.  ton. 
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nitric  acid  is  cooled  down  to  the  temporatnre  of —•55°,     Acidi. 
it   begins  to  crystallize  in  a  few  minutes,  assunies  a '-  '  v       ' 
deep-red  colour,  and  coneeals  into  a  thiclc  mass  ^r^.^'^^^f* 
sembling  butter,  by  agitating  the  vessel  which  ^o^^n*  xsu!  pT" 

it+.  ...  «**• 

11.  There  is  no  action  between  nitric  acid  and  oxt«      5C7 

gen  or  azotic  gases  ^  but  when  concentrated  nitric  acidOf^^^ys^"* 
is  exposed  to  the  air,  the  vapour  which  It  exhales  com- 
bines with  the  moisture  of  the  atmospherry  forms  white 
fumes,  and  is  condensed  into  a  liquid.  ^^3 

1 2.  Hydrogen  gas  has  no  action  on  nitric  acid  at  the  Hydrogen, 
ordinary  temperature  of  the  atmosphere  ;  but,  if  they  Of  combo*, 
are  made   to  pass  through   a   red-hot  porcelain  tabe,^^  bodies, 
there  is  a  violent  combustion  with  detonation.     Water  ' 

is  formed  by  the  combination  of  the  hydrogen  with  the 
oxygen  of  the  acid  \  and  azotic  gas,  its  other  constitu- 
ent  part,  is  evolved. 

13.  Nitric  acid  is  also  decomposed  by  charcoal  at  % 
high  temperature.  Carbon  combines  with  the  oxygen, 
and  forms  carbonic  acid,  while  the  azotic  gas  is  set  at 
liberty. 

14.  It  is  also  decomposed  in  the  same  way  by  phos- 
phorus and  sulphur.  When  the  acid  is  poured  upon 
these  combustibles  at  a  high  temperature,  inflammation 
takes  place,  and  they  are  converted  into  phosphoric 

and  sulphuric  acids.  _ 

15.  When  nitric  and  sulphuric  acids  are  mixed  to-Ofialphiu 
gether,  heat  is  evolved.     The  sulphuric  acid  attracts  lie  acid, 
the  water  which  existed  in  the  nitric  add,  and  this  wa- 
ter being  more  condensed  in  combination  with  salpbo- 

ric  acid,  the  caloric  with  which  it  was  combined  aJoog 
with  the  nitric  acid,  is  given  ouL  Tbos,  the  nitric 
acid  becomes  more  concentrated  by  the  addition  of  the 
sulphuric  acid.  510 

When  nitric  and  snlphnrous  acids  are  mixed  toge*Ofnii^Aa- 
ther,  a  very  different  action  takes  place.     The  nitric '^^'^ 
acid  separates  it  from  water  and  its  other  combina* 
tions  \  parts  with  its  oxygen,  and  thus  converts  it  into 
sulphuric  acid,  and  passes  itself  into  the  state  of  ni- 
tric oxide  gas.  jl£ 

i£.  According  to  Lavoisier,  the  propoitioiis  of  the  Coaiposi- 
component  parts  of  nitric  acid  are,  one  part  azote  and^^^**** 
four  parts  oxygen*  This  was  the  result  of  hit  ezperi* 
ments  on  the  decomposition  of  nitre  hr  charoeaL  Ac* 
cording  to  Mr  Cavendish,  the  proportions  of  the  azote 
and  oxygen  combined  by  electricity  aie  •one  part  azote 
and  2.346  of  oxygen.  The  result  of  Sir  H«  Davy's 
experiments  shews  that  xoo  parts  of  pure  nitric  acid 
are  composed  of 

29.5  azote. 
70.5  oxygen. 


1 00.0 
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1 7.  The  combinations  which  are  formed  with  the  ni-  CosaMaa- 
tric  acid,  and  the  alkalies,  earths,  and  oxides  of  metals,  tioo. 
are  denominated  nitrates* 

3  T  A  18. 


(u)  The  quantities  of  oxygen  and  nitrogen  in  any  solution,  may  be  thus  found :  Let  A  =;  the  true  add,  X 
the  oxygen,  and  Y  the  nitrogen. 


Then 
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i8«  TIm  «f4ef  «f  tlie  afinUaet  dF  mtrio  acid  it  dm 
(oUowiag, 


Barytcfl, 

Potash, 

Soda, 

Strontiteiy 

Limei 

l^agnesia. 

Ammonia, 

Glucina, 

Alumina, 

Zirconia, 

Qxide  of  2Snc, 

Iron, 

Manfianese, 

Cobalt, 

Nickel, 

Lead, 

Tin, 

Copper, 

Bismath, 

Antimony^ 

Arsenic, 

Mercury, 

Silyer, 

Gold, 

Platii 


S»4 
Vtet. 


Meiliodor 
frocadog. 


t j^  Thia  ia  nae  of  Uw  aioft  impoftant  of  tlM  acids, 
eaoaidered  as  an  inatnmiont  of  asalysia  in  dw  hands  of 
the  chemist.  It  is  anployed  in  many  atts.  It  is  also 
vsad  in  OMdieioe,  for  diseases  of  the  skm ;  and  soom- 
timea  as  a  mm  in  vvaerenl  affectioos.  Perhaps  it  may 
bo  regarded  as  a  useful  auxiliary  to  the  ordinary  re» 
aMdies. 

Sbct.  IV.  QfNmouB  Acid. 

I.  Nitrons  add  heara  tiia  same  relation  to  nitric  acid 
that  Bolphnrons  acid  bears  to  sulphuric  j  that  is,  the 
•OQStitocal  porta  of  nitric  acid  are  in  different  pro- 
portion from  those  of  nitrous  acid*  Nitrons  acid  may 
be  farmed  by  eombiniag  nitric  oaido  gaa  with  nitric 
acid :  and  it  wasaC  one  tiase  contended,  that  it  is  a  mere 
mixture  of  theoo  two  aobstances.  It  is  now,  howerer, 
j^enerally  admittod,  that  tin  nitrons  acid  is  as  nrach  a 
distinct  compoond,  as  any  other  of  the  compounds  ef 


Compotlt 


S»7 
Liquid 

add. 
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tight  aad 
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2.  Sir  H.  Davy  finds,  that  two  measures  of  nitric 
oxide  gas  and  i  of  oxvg^n  (=  I  aaoie  and  2  oxygen) 
are  condensed  into  half  their  volama»  forming  nitrous 
acid  gras.     One  hundred  grains  of  this  contain,  by 

weight. 

Azote      30.32 
Oxjgon  69<^o8. 

3. When  absorbed  by  water  t^  satnmtioo,  it  aonttitntea 
liquid  nitrons  acid  y  the  fvater  first  becomes  green,  then 
blue^  and  then  orange,  depending  on  the  quantities  ab- 
sorbed. This  acid  boils  at  160,.  while  the  nitric  boils 
at  236. 

4,  light  has  no  action  on  nitrons  acid ;  but  when 
heat  is  applied,  nitric  oxide  gas  is  dtiven  off,  and  nitric 
acid  remaina  behind.  In  the  state  of  vapoari  nttiwis 
acid  remains  nachaQged  by  the  action  of  heat,. 

3 


5.  Neither  oxygen  gu,  azotic  gas,  nor  atmospheric     hM^ 
air,  produce  any  change  on  nitrons  acid.  *      ^     ■' 

6.  On  combustible  bodies  the  action  of  this  acid  is      5^9 
■early  similar  to  that  of  the  nitric  >  but  many  *u^£u?^***^ 
stances  are  more  rapidly  inlamed  by  nitrons  acid.  This 

seems  to  depend  on  the  nitrons  acid  being  more  easily 
decomposed,  and  giving  up  its  oxygen,  which  is  less 
strongly  attracted  by  the  azote,  on  acconot  of  the 
greater  proportion  of  caloric  united  with  it.  It  decom* 
poses  phospbureted  and  sniphoreted  hydrogen  gases,  and 
precipitates  the  phosphorus  and  the  sulphur.  ^^o 

7*  Sulphuric  acid  combines  with  the  yapour  of  nitrons Sdpbuic 
acid,  which  communicates  the  property  of  disposing  tfao*^ 
aulphnrie  acid  to  crystallize.    Nitrous  acid  converts 
aulphurons  into  sulphuric  acid,  and,  at  the  same  time, 
parts  with  its  nitric  oxide  gas.  ^^i 

8.  Nitrons  acid  enters  into  combination  with  the  al-Coa* 
kalies  and  earths.    The  compounds  are  distinguished  P^***^ 
by  the  name  of  nitritei.    Tnese  compounds  are  not 
made  by  direct  combination,  and  therefore  the  afl^nitica 
of  this  acid  are  little  known. 


Sect  V.  Of  Muriatic  Acid  and  CBLOsnas* 


Sas 


1.  The  composition  of  this  acid  is  at  the  present  m»-G«npMi^ 
ment  matter  of  controversy  $  but  before  enteringon  tModis- 
this,  we  shall  state  the  facts  known  relative  to  it.    J^c'*^ 
name  of  muriatic  acid  is  derived  from  the  Latin  word  Kaaitf. 
tttuna^  which  signifies  sea-salt,  the  oobalance  from 
which  the  acid  is  usually  extracted.     It  was  formerly 
denominated  tpirtt  of  iaU^  acid  of  9a!t^  and  marime 

odd*  ^2^ 

2.  Muriatic  acid  may  bo  obtained  by  putting  100  Method  af 
parts  of  drj  common  salt,  and  35  of  sulpbnric  acid,  in^P'"^*^!' 
to  a  retort  or  matrass  with  a  bent  tnbe*    The  beak  of 

the  retort  at  the  ead  of  the  tube  must  commnnieate 
with  a  receiver  containing  water,  tliat  the  muriatic  acid 
may  be  condensed  as  it  passes  into  the  r»ceiver»  In 
this  way  liquid  muriatic  acid  may  be  obtauwd.  ^2^ 

3.  But  if  the  gas  which  oosses  over  is  received  in  »Ia  me 
jar  inverted  in  the  mercurial  apparatus,  ks  propeities***^  ^ 
may  bo  examined  in  the  state  of  gas.     WCsn  it  firtt^**" 
passes  over,  it  is  in  the  form  of  white  smoke.  (,6 

4*  Muriatic  acid  gas  possesses  the  physical  propeities  Ptapertiri. 
of  common  air.    It  is  an  invisible  elastic  fluid.    It  has 
a  strong  acid  taste,  and  a  very  pungent  smell.    The 
specific  ^vitv,  according  to  Ikirwan,  io  0.002115. 

5.  It  IS  unfit  for  respiration^  and  equally  ao  for  n 
porting  combustion.  m 

6.  This  gas  has  a  strong  attraction  for  water.     If  a  ActMo  «r 
little  water  be  introduced  into  a  jar  filled  with  this  gas,^'*'^- 
standing  over  mercury,  the  whole  of  the  gas  will  be 
absorbed,  and  the  mercury  will  instantaneoasly  rise  to 

the  top.  Or  if  a  jar  filled  with  muriatic  acid  gas  be 
inverted  into  a  vessel  of  water,  coloured  with  vcgetabla 
blue,  the  water  suddenly  rushes  into  the  jar,  which  it 
completely  fills,  and  the  bine  colour  is  changed  to  red, 
exhibiting  the  usqal  effects  of  acids  00  vegetahlo  co- 
lours. 538 

7.  Light  has  no  action  whatever  on  this  gas,  nor  doeaI<iaht  toA 
it  m^ug!^  any  change  when  it  is  made  to  pass  ihroogh^*^ 

a  red-hot  porcelain  tube,  ia  th^  state  of  gas,  it  has 
BO  action  upon  oxygen  gas.  When  this  gas  comes  in 
aootact  with  atmsafheric  air,  thick  white  fumes  ana 
produced^  with  the  extrication  of  caloric    This  is  a 

combination 


5«9 
CMobiiict 


AoMi.    oomUoatioD  of  die  gtt  witb  the  water  in  the  atinofph«i«| 
by  which  they  are  mntuaUy  conden8e4« 

8.  There  is  no  action  between  mariatic  acid  gas 
and  azote,  hydrogen,  charcoal^  fhosfhoms,  or  suU 

9.  The  qnantity  of  moriatic  acid  which  water  ah« 
wttk  wAtsr  mriig  jg  y^ry  considerable.  Ten  gnun*  of  water  cook 
IJ^J^^^^g^  bine  with  ten  grains  of  the  gas.     The  liqnid  aeid  thns 

fiirmed  ooeo|Mes  the  space  of  13.3  grains,  and  hence 
its  specific  gravity  is  1.500  ^  and  the  specific  gravity 
•f  the  purest  muriatic  acid  in  its  condensed  state  is 

The  specific  gravity  of  the  strongest  ronriatic  acid 
that  can  easily  be  procured  and  preserved,  is  I«l96. 
One  hundred  parts  of  this,  Mr  Kirwan  calculates,  wil^ 
contain  about  49  of  acid,  whose  specific  gravity  is'x.joo, 
which  he  calls  the  standard  acid. 

xo.  Liqnid  muriatic  acid,  in  its  ordinaiy  state,  is  oF 
a  pale  yellow  colour  }  but  when  pure,  it  is  transparent 
and  colouriess. 

XI.  Light  has  no  action  whatever  on  annriatic  acid. 
When  heat  is  applied,  it  readily  aasnoies  the  gaseous 
fonn.  Neither  oxygen  nor  azotic  gases  are  absorbed 
by  muriatic  acid,  nor  has  this  acid  any  action  00  hydro* 


CHEMISTRY. 

applied  in  this  way  in  the  year  1773  by  Mervean,  in 
purifying  the  eatbedral  of  Dijon  from  these  exhala- 
tions, on  account  of  which  it  had  been  altogether  de* 
■erted.  ^^, 

x6.  The  compounds  which  are  formed  by  muriatic  Compsimdi 
acid;  with  alkalies,  earths,  and  metallic  oxides,  are  die* 
tioguished  by  the  name  of  muriates.  ..^ 

X  7*  The  rollowing  is  the  order  of  the  affinities  of  this  AiBnitict. 
acid.. 
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gen,  ctttrooal,  pbosphoms,  or  sulphur. 


533 
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X 1.  Sulphuric  acU  separates  the  muriatic  acid  from 
its  compoonds,  and  even  from  its  combination  with  wa* 
ter ;  but  the  muriatic  acid  drives  oiF  xbe  sulphurous 
add  from  thia  liquid. 

I  a.  One  of  the  most  remarkable  cliaractere  of  mo* 
riatic  acid,  is  its  combinatioa  with  nitric  aoid.  When 
these  two  acids  are  mixed  together,  they  act  upon 
each  other,  are  strongly  heated,  and  produce  eiler- 
vuscenee,  with  a  change  of  colour  to  an  orange  red. 
A  nsixed  acid  is  thus  formed,  which  possesses  proper* 
ties  which  existed  neither  in  the  one  acid  nor  the  other 
when  in  a  stale  of  separation.  It  was  formeWy  called 
«^aia  regiOf  from  its  property  of  dissolving  gold,  which 
534  ^v**  dislingmshed  by  the  name  of  king  of  llu  metals* 
Mitn^BM-  It  is  now  denominated  nitro-mmiaik  acid,  lliis  acid 
is  not  to  be  considered  as  a  umplo  mixture  of  the  two 
acids.  A  donble  attraction  takes  place  in  their  mutual 
action}  the  muriatic  add  attracts  part  of  the  oxygen 
of  the  nitric  acid,  and  the  nitric  combines  with  the  ni« 
trous  gas.  The  muriatic  acid  thus  combined  with  a 
fortion  of  oxygen,  is  disengaged  with  effervcecence  in 
ydWw  fumes  }  the  undeeooiiposed  nitric  add  seises  the 
nitric  oxide  gas  which  is  formed,  and  when  it  is  satu- 
rated with  it,  the  action  ceases.  Hence  arises  the  co- 
Innr  of  the  miaed.acid.  The  peculiar  effect  •f  the  ni* 
tro-mnriatie  add  on  metallic  substances,  will  be  de- 
scribed in  treating  of  the  metals. 

14.  The  bdk  e£  muriatic  add  gas  is  greatly  dims* 
elecuidiy.  nished  by  the  action  of  eleotridly,  asd  hrdrogen  gms  is 
given  out }  but  this  action  is  limited.     Dr  Hewy  has 
shewn  that  it  is  not  owing  to  the  decomposition  of  the 
ndd,  as  might  at  first  ftigbt  be  supposed,  bat  to  the  de- 
compositioB  of  water  which  it  holds  to  nolwtton  ^  so  tliat 
the  actsso  contiaoes  as  long  as  there  is  anv  moisture  in 
the  gas.    Tlie  oxygen  of  the  water  combines  with  the 
add,  and  fiirms  oxymuriatic  add  :  while  the  hydsugea 
53^       of  the  water  is  evcil'ved. 
Uses  inde-     15.  Muriatic  acid  gas  lias  beea  successfnlly  employ* 
stiwytog      tdria  destroying  noxloosi  putrid-  exhalatioas.    It  was 
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x.  Oxymuriatic  acid,  now  called  dilorine,  was  dis*  Oxyme* 
covered  by  Schede  b  the  year  1774^  and  he  gave  it  ■^■^^  acid, 
the  name  of  depbkgiHtcaied  marine  add*    On  account^  chlonae. 
of  its  singular  properties,  and  the  importnat  uses  to^ 
which  it  was  soon  applied,  it  has  been  much  examined 
by  chemicd  pbilosopbers.  ^^ 

2.  This  substance  is  obtdned  by  the  fdlowing  process:  MetM  of 
Take  three  parts  of  cooMnon  salt,  and  one  part  of  thel^"''*"*^* 
black  «xide  of  manganese  reduced  to  powder.     Intro- 
duce them  into  a  tubulated  retort  \  place  the  retort  in 

a  sand  bath,  and  immerse  its  beak  under  the  surface  of 
warm  water  in  the  pneumatic  trough.  Pour  upon  it  two- 
parts  of  sulphuric  acid  a  little  diluted  with  water.  Aa 
effervescence  takes  place,  aad  a  lemen-cdoored  gas  is 
evolved,  which  may  be  recdved  in  jars,  or  preserved  in 
lam  vowels  with  ground  stoppers. 

The  nature  of  this  procem  seemed  tiU  lately  sufficient- 
ly obvious.  Gimmon  sdt  is  composed  of  muriatic  acid 
and  soda^  the  affinity  of  sulphuric  acid  fiir  soda  ia 
stroager  than  that  of  muriatic  add  }  it  therefore  com- 
bines with  the  soda,  and  the  muriatic  add  is  disengaged 
in  the  state  of  gas.  The  black  oxide  of  manganese  ie 
compoeed  of  oxygen  and  the  metdlic  substance.  The 
sulphuric  acid  combines  with  the  manganese  at  a  lower 
stage  of  oxidation,  aad  sets  oxygen  at  hbeity  in  the  state 
of  gas.  But  there  is  also  an  affinity  between  the  muri- 
atic acid  and  oxygen,  so  that  in  the  moment  of  evdutioiir  . 
they  unite,  aad  pan  off  in  the  state  of  oxymuriatic  add 
gas.  .  This  rationale  of  the  process  is  now  however  dis- 
puted. We  shall  state  the  gronnds  of  dispute,  after  we 
have  detailed  the  properties  of  the  substance  obtained.        . ., 

3.  This  gas  is  of  a  yellowish  green  cdour,  and  isPrepertiea 
hence  called  chlorine}  has  a  strong  penetrating  odour, 

aad  excites  violent  coughing,  when  a  mixture  of  it  with 
atmospheric  dr  is  respired.    The  pure  gas  is  totally 
unfit  for  respiration,     lliis  ga^  sqpports  combustion. 
It  dimidsbes  and  reddens  the  flame  of  a  taper  ;  much, 
smoke  is  erdved,  and  the  taper  coa((imies  rspidty.  54s 

4.  Neither  light  nor  heat  have  aay  action  on  the  gas.Uiicluingc<l 
When  passed  through  red-hot  porcelain  tubes,  it  'v-j^'i^^**^ 
mains  unchanged* 

5.  It  has  no  action  whatever  on  oxygen  or  azotic  .letion  en 
gases.  ioflammable 

6.  In  the  cold  no  effect  is  prodaced  from  a  mixture  •sbstaaccr. 
of  this  gas  with  hydrogen  gas  ^  but  when  they  are 

^passed 
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pasted  Arongh  a  red-hot  tobe,  a  violent  detonation  takes 
place. 

7.  In  the  cold  there  is  no  action  bettrren  charcoal 
and  this  gas.  When  a  mixture  of  equal  bulks  of  this 
gas  and  carbureted  hydrogen  gas  is  inflamed,  there  is 
only  a  combustion  of  the  hydrogen  gas,  with  a  deposi* 
tion  of  charcoal.  If  two  measures  of  oxymuriatic  acid 
gas,  and  one  measure  of  carbureted  hydrogen  gas,  are 
mixed  together  in  a  close  phial,  and  allowed  to  remain 
for  24  hours,  they  decompose  each  other.  Water,  mu- 
riatic acid,  carbonic  acid,  and  carbonic  oxide,  are  the 
products.  When  water  is  admitted,  the  whole  is  near- 
ly absorbed. 

8.  A  bit  of  dried  phosphorus  introduced  into  this 
gas,  is  instantly  inflamed,  and  converted  into  phospho- 
ric acid.  It  also  sets  fire  to  phosphorated  hydrogen 
gas,  which  has  lost  the  property  of  spontaneous  inflam- 
mation in  the  air. 

9.  Melted  sulphur,  plunged  into  this  gas,  is  imme- 
diately inflamed,  and  converted  into  sulphurfc  atid; 
Sulpbureted  hydrogen  gas  is  decomposed,  but  without 
inflammation,  and  sulphur  is  deposited. 

10.  There  is  no  action  between  this  gas  and  sul- 
phuric acid  -y  but,  when  sulphurous  acid  gas  is  mixed 
with  it,  a  thick  white  vapour  is  formed,  which  is  the 
sulphurous  acid  converted  into  sulphuric  acid,  by  de- 
priving the  oxymuriatic  gas  of  its  oxjgen.  It  has  no 
efiect  on  nitric  acid  ^  but  nitric  oxide  gas  brought  into 
(Contact  with  it,  is  reddened,  and  converted  into  nitrous 
acid. 

IT.  What  is  commonly  known  by  the  name  of  oxy- 
muriatic  acid^  is  water  saturated  with  this  gas.  It  has 
A  pale  green  colour,  and  exhales  the  same  odour  as  the 
^as.  According  to  BerthoUet,  a  cubic  inch  of  water 
absorbs  i^^  grs.  French  of  the  gas.  The  quantity  ab- 
sorbed by  tlie  water  is  in  proportion  to  the  temperature 
'and  the  pressure.  W^hen  vessels  containing  water,  and 
receiving  this  gas,  are  surrounded  with  ice,  while  the 
.water  is  saturated,  the  gas  crystallizes  at  the  surface, 
and  even  at  the  bottom  of  the  liquid,  in  the  form  of 
six-sided  plates,  of  a  greenish  white  colour^  but  the 
slightest  heat  dissolves  them,  and  they  rise  through  the 
liquor  in  the  form  of  gas. 

Water  saturated  with  this  gas  at  the  temperature  of 
43^  has  the  specific  gravity  of  x.003. 

12.  This  substance  does  not  redden  vegetable  blues, 
like  the  acids.  It  has  the  singular  property  of  de- 
stroying vegetable  colours,  on  account  of  which  it  has 
been  much  employed  in  the  art  of  bleaching.  The 
effect  which  takes  place  in  this  process,  has  been  sup- 
posed to  be  the  combination  of  the  colouring  matter  with 
the  oxygen  of  the  chlorine  \  for  the  chlorine  seems  to 
be  deprived  of  its  oxygen,  as  it  is  converted  into  muriatic 
acid.  For  the  full  account  of  this  process,  see  Bleach- 
ing. 

13.  This  substance,  when  exposed  to  the  light,  is 
decomposed }  it  gives  out  oxygen  gas,  becomes  colour^ 
less,  and  passes  into  the  state  of  muriatic  acid.  But, 
when  heat  is  applied,  the  chlorine  is  disengaged  in  the 
state  of  gas,  without  any  perceptible  separation  of  its 
oxygen.  F.xposed  to  the  air,  it  is  gradually  separa- 
ted 'j  exhaling  at  the  same  time,  its  pungent,  disagree- 
able odour. 

J  4.  The  coBStituent  parts  of  oxymnriatic  acid,  ac- 
cordiqg  toBertboUet,  are  of  89  muriatic  acid,  to  11  of 


oxygen.    According  to  Mr  Cbeneviv,  it  ii  composed  of    Acid». 
84  of  muriatic  acid,  and  16  of  oxygen.  *    — ' 

In  consequence  of  some  elegant  experiments  of  Gay  ^.  549 
Lussac,  however,  -veiy  strong  reasons  have  appeared  q     Ln«ai 
for  taking  a  totally  different  view  of  the  nature  of  chlo-and  Davy, 
rine.     Many  eminent  chemists,  accordingly,  as  Sir  H. 
Davy,  Dr  Thomson,  Gay  Lossac,  Tbenard,  and  per- 
haps the  majority  at  tbe  present  moment,  deny  the 
compound  nature  of  this  substance,  and  niaintain  it  to 
be  a  simple  body,  formiDg  one  of  tbe  constituents  of 
muriatic  acid,  while  hydrogen  is  tbe  other.     In  every 
case  in  which  oxygen  has  appeared  to  be  yielded  by     . 
chlorine,  water  was  present;  and  when  deprived  of 
water,  it  is  found  much  steadier  in  its  constitution,  not 
altered  by  light,  and  giving  off  no  oxygen.    The  con- 
clusion is,  that  the  oxygen  comes  from  the  water,  while 
the  hydrogen  of  the  water  combines  with  the  chlorine 
to  form  muriatic  acid.    Besides,  it  is  tncontrovertibly 
proved  that,  if  chlorine  gas  differs  from  muriatic  acid 
gas,  by  containing  oxygen,  this  cannot  be  the  only  dif- 
ference.    In  no  case  can  we,  by  simply  removing  oxy- 
gen, convert  chlorine  into  muriatic  acid  gas.     When 
chlorine  is  made  to  act  on  hydrogen  gas  with  detona- 
tion, muriatic  acid  is  formed  j  but  no  oxygen  is  re* 
moved,  for  no  water  is  produced  capable  of  bt^ing  sepa- 
rated from  the  gas.     Mnriatic  acid  gas  is  in  fact  tbe 
only  prodnot.      It  therefore  contains  whatever  was 
contained  in  the  chlorine,  and  the  hydrogen  besides. 
Those  who  adhere  to  the  old  opinion,  therefore,  say 
that  water  is  an  essential  part  of  moriatic  acid  gas,  but 
not  of  oxymnriatic  i   that  tbe  latter  is  dry  acid  in 
union  with  oxygen,  while  the  former  is  the  acid  in  anion 
with  water ;  and  that  the  cause  of  tbe  difficulty  of  ob- 
taining muriatic  acid  gas,  by  removing  oxygen  without 
the  aid  of  hydrogen,  is  the  impossibility  of  the  muria* 
tic  acid  assuming  a  separate  and  gaseoos.  state  withont 
the  presence  of  a  portion  of  water,  which  is  necessary 
to  it,  in  tbe  same  manner  as  it  is  to  the  snlpbnric  and 
the  nitric  acids.     The  question  would  be  decided  in 
favour  of  the  old  opinion,  if  it  could  be  proved,  either 
J.  That  chlorine  yields  oxygen,  or,  2«  That  muriatic 
acid  gas,  free  from  bygrometric  vapour,  contains  com- 
bined water,  and  is  capable,  under  any  cireomstances, 
of  yielding  it,     Tbe  affirmative  of  these  two  last  ques* 
ttons  has  been  maintained  by  ^e  late  Dr  Murray,  who 
ably  defends  the   old  doctrine,   both   by  arguments 
drawn  from  analogy,  and  by  the  lesults  of  his  experi- 
ments.    For  these  we  refer  to  the  last  edition  of  the 
Elements  of  Chemistry  of  that  author*    We  are  cer- 
tainly indebted  to  him  fer  some  careful  and  ingenious 
experiments  directed  to  this  object*     Minute  quantities 
of  water  were  yielded  by  muriate  of  ammonia  subjected 
to  sublimation,  afWr  tbe  muriatic  acid  and  ammoniacal 
gases  of  which  it  was  formed  had  been  freed  from  hy- 

frometric  water,  by  passins  ofver  deliquescent  salts. 
t  also  was  appmntly  yielded  by  muriatic  acid  gas 
when  made  to  act  on  metals.  The  only  re^y  made 
to  these  results  is,  that  the  water  was  yielded  by 
the  glass  -vessels  employed,  a  source  which  bad  never 
been  before  suspected  -of  interfering  in  siicb  cases. 
These  rigid  interrogations  of  nature  are  always  useful, 
but  we  do  not  consider  them  in  tbe  present  instance  as 
completed.  We  wait  for  a  repetition  of  them,  with 
some  variations.  At  all  -events,  it  is  to  be  remarked, 
thatt  according  to  the  old^opinion,  pure  muriatic  acid, 

uncombined 
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Aotdi^  UQCOmbmed  with  oxygen,  or  with  water,  has  never  been 
^  V  '  '  ^  procured.  It  is  also  to  be  remarked,  that  where  chlo* 
iine,  called  oxymuriatic  gas,  appears  readily  to  part 
with  oxygen,  it  is  not  its  own  oxygen  that  it  yields  j .  it 
is  the  oxygen  of  the  water  that  is  present,  which  is 
evolved  in  consequence  of  the  mutual  attraction  sub- 
sisting between  chlorine  and  the  hydrogen  of  the  wa- 
ter 'f  for  dry  chlorine  does  not  give  off  oxygenous  gas, 
but  dry  chlorine  readily  combines  with  dry  hydrogen 
when  heat  is  applied.  If  chlorine  is  a  compound,  its 
compound  nature  is  not  easily  demonstrated.  Those 
eminent  chemists  of  our  cotemporaries,  who  regard  it  as 
a  simple  body,  have  introduced  a  new  nomenclature, 
not  only  as  applied  to  it,  but  to  its  compounds.  The 
French  chemists  call  it  a  combustible  substance,  and 
apply  to  its  compounds  a  set  of  terms  corresponding  to 
this  view.  Its  compounds  with  the  metals  are  called 
by  them  chioruretSy  as  those  of  other  inflammables  are 
called '  sulpkuretSf  carburets^  &c.  Its  compound 
with  oxygen  being  found  to  possess  some  qualities  in 
common  with  the  acids,  is  called  chloric  acid,  and  the 
salts  which  this  acid  form,  chlorates.  The  muriatic 
acid  being  formed  of  chlorine  and  hydrogen,  is  called 
tlie  hydrochloric  acid,  and  its  salts  hydrochloratcs. 
The  British  chemists,  who  maintain  the  simple  nature 
of  chlorine,  regard  it  as  a  supporter  of  combustion,  and 
therefore  rank  it  in  the  same  class  with  oxygen.  They 
at  first  designate'd  its  compounds  by  the  termination 
tine^  as  sodane^  cuprane^  &c.  Now  they  call  them 
chlorides^  as  a  term  analogous  to  the  compounds  of 
oxygen,  the  oxides.  These  chlorides  of  the  British, 
and  chlornrets  of  the  French  chemists,  are,  as  ive  shall 
afterwards  see,  the  muriates  of  the  previously* used  and 
still  prevalent  nomenclature. 
or  I>/Maib  ^Of®  recently,  however,  a  still  different  and  very 
imj.  interesting  view  has  been  taken  of  these  substances  by 

Dr  Murray,  as  contained  in  the  Transactions  of  the 
Boyal  Society  of  Edinbargh,  and  in  the  last  edition  of 
his  System  of  Chemistry.  He  supposes  chlorine  to  be 
a  compound  of  oxygen  with  an  unknown  simple  body 
as  its  radical  (which  may  be  called  murion)^  and  muria- 
tic acid  as  the  same  substance,  acidified  by  the  further 
addition  of  hydrogen.  This  last  principle  he  regards  as 
an  acidifying  principle  like  oxygen,  and  producing 
along  with  it  more  powerful  acids  than  those  formed 
by  oxygen  alone.  Some  combustible  bodies  form  acids  by 
uniting  with  hydrogen  alone  \  such  is  sulphureted  hy- 
drogen, which  is  now  known  to  possess  acid  properties. 
These  are  the  weakest  acids.  Others  are  formed  by 
the  union  of  the  radical  with  oxygen  alone  \  such  is 
sulphurous  acid«  These  have  stronger  acid  powers. 
Of  this  kind  is  chlorine  or  oxymuriatic  acid  \  a  sub- 
stance the  acid  powers  of  which  are  feeble  and  scarcely 
recognizable,  but  which  presents  this  strong  analogy 
with  the  sulphurous  acid,  that  thej  both  have  the  pro- 
perty of  destroying  vegetable  culours.  Other  acids  are 
formed  by  the  nnion  of  the  radical  both  with  oxygen 
and  hydrogen  \  such  is  the  case  with  the  sulpliuric 
acid,  and  such,  he  suggests,  may  he  the  nature  of  the 
muriatic.  This  doctrine  is  consistent  with  the  results  of 
his  experiments,  in  which  water  was  yielded  by  mnria* 
tic  acid.  It  contains  both  oxygen  and  hydrogen,  which 
may  be  obtained  ip  the  form  of  water,  though  existing 
in  the  acid  not  as  water,  but  as  two  acidifying  powers, 
heightening  one  another^s  efficiency.    The  author  sup* 
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ports  this  view  by  many  beautiful  and  striking  ana*  Adds, 
logics,  and  likewise  by  the  application  of  the  doctrine 
of  definite  proportions  or  fixed  combining  weights  \  and 
he  maintains,  by  some  ingenious  calculations,  that  this 
view  removes  some  of  the  anomalies  which  that  doc* 
trine,  as  applied  to  certain  compounds,  otherwise  pre- 
sents. This  writer,  therefore,  still  retains  the  old 
nomenclature,  calling  chlorine  oxymuriatic  acid,  &c. 
which  indeed  may  be  done  in  sufficient  consistency 
with  all  the  facts.  It  is  a  suitable  enough  name  for 
the  compound  formed  of  oxygen  with  the  radical  of  the 
muriatic  acid.  It  may  even  be  used,  though  we  should 
c6nsider  chlorine  as  a  simple  body,  if  we  view  it  as  a 
supporter  of  combustion.  It  is  the  oxygen  or  the  aci- 
difier  to  which  muriatic  acid  owes  its  power. 


Sect.  VJ.  Of  the  Compounds  of  Chlorine  with 
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1.  When  hyperoxyrouriate  or  chlorate  of  potash,  (a£ocUorine. 
salt  to  be  afterwards  described,)  is  distilled  at  a  gentle 

heat  with  weak  muriatic  acid,  a  gas  is  collected 
over  mercury,  differing  from  chlorine.  It  has  a  dense 
yellow  colour,  and  a  smell  resembling  that  of  burnt 
sugar.  It  has  been  called  by  Sir  U.  Davy,  its  dis- 
cover, euchhrine.  It  explodes  by  a  gentle  heat  with  a^ 
further  evolution  of  heat  and  light,  and  yet  presents, 
the  remarkable  phenomenon  of  an  expansion  rather 
than  a  condensation  of  its  elements.  Five  volumes 
are  expanded  to  six,  being  composed  of  two  volumes  of 
chlorine  and  one  of  oxygen  \  and  the  latter,  being  con- 
densed to  half  its  bulk.  It  does  not  act  on  mercury  at 
ordinary  temperatures  as  chlorine  does.  .^ 

2.  Another   compound   is   procured   by  .  distillation  Peroxide  of 
from  hyperoxymuriate  of  potash,  treated  with  a  small  chlorine, 
quantity  of  concentrated  sulphuric  acid,  and  exposed  to 

a  moderate  heat.  This  has  a  still  livelier  colour,  and 
more  bland  odour  than  euchlorine.  It  explodes  mqre 
violently  than  euchlorine  when  decomposed  by  heat, 
and  the  expansion  produced  is  greater,  amounting  to  an 
addition  of  nearly  one  half.  It  seems  to  consist  of  two 
volumes  of  oxygen  to  one  of  chlorine.  .  .^ 

3.  A  compound  is  also  obtained,  consisting  of  a  still  HyperoxT^ 
larger  proportion  of  oxygen  with  chlorine.   It  is  in  fact  iDuriatie  or 
the  same  compound  which,  when  unltedto  potash,  forms  ^^j^'^ 
the  by perozy muriate  or  chlorate  of  that  alkali.     It  is^ 
obtained  in  a  state  of  liquid  or  absorption  by  water,  by 
detaching  it  from  the  chlorate  of  barytes  by  means  of 
diluted  sulphuric  acid  carefully  introduced  to  avoid  ex- 
cess or  deficiency.     This  compound,  however,  does  not 

admit  of  being  driven  off  by  heat  unchanged,,  and  thus 
examined  in  the  gaseous  state.  Such  a  distillation  is 
always  accompanied  with  a  partial  decomposition  into 
chlorine  and  oxygen. 

The  order  of  the  affinities  of  hyper-oxymuriatic  orAAaUiti. 
chloric  acid,  is  the  following,  as  they  have  been  ascer- 
tained by  Mr  Chenevixt.  |  VhU^t. 

Pota&h,  Tram. 

Soda,  ««o»» 

Barytes,  .  P-  "^• 

Strontites, 

liime, 

Ammonia, 

Magnesia, 

Alumina. 
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SucT.  VIL   OfloDnrs  and  iis  Acids. 

X.  Iodine  WM  dtsooTered  in  1813  by  M.  Coartois, 
11  PuritiaQ  manafactarer  of  soda  from  ke)p,  wboie  fft« 
tention  was  fint  directed  to  it  by  an  nnaccoontabie  cor- 
rosion of  bis  iron  vessels,  which  he  endeavoured  to  no^ 
derstand  by  experiment. 

2.  It  is  obtained  from  the  liziviom  of  kelp.  This 
iixivium,  after  repeated  concentration  and  removal  of 
'the  orystalliziogf  salts,  is  treated  witb  concentrated  snl-^ 

phnric  acid  under  a  gentle  heat.  Beautiful  purple  va- 
pours now  come  over.  These  consbt  of  iodine,  and 
irom  that  colour  the  substance  derives  its  name.  They 
condense  in  a  brown  crust  or  crystalline  plates  similar 
to  plumbago.  To  purify  it  from  the  acid  which  comes 
over  with  it,  the  Iodine  may  be  redistilled  from  water 
containing  a  very  little  potash,  and  afterwards  dried  by 
blotting  paper.  It  melts  at  225,  and  is  volatilized 
about  350.  The  volatilization  which  takes  place  in  its 
first  extrication  under  a  moderate  beat,  arises  from  Its 
affinity  for  aqueous  vapour. 

3.  iodine  combines  readily  witb  hydrogen  to  form  an 
acid,  which  is  called  the  hydriodic.  This  acid  may 
exist  in  the  state  of  gas,  but  cannot  be  retained  long 
more,  as  it  acts  00  liquid  substances  used  for  confining 
It ;  being  absorbed  by  water  and  decomposed  bv  mer- 
cury, which  combines  with  the  iodine,  and  sets  the  hydro- 
gengas  at  liberty. 

This  acid  forms  nentral  salts  witb  alkaline  and  other 
bases.  These  are  called  bydriodates.  Hydriodate  of 
soda  exists  in  kelp,  and  from  this  the  iodine  is  obtain- 
ed. 

4.  Iodine  is  capable  of  combining  with  oxygen  when 
presented  to  eueblorine.  The  compound  formed,  is  a 
white  semi-transparent  solid,  very  soluble  in  water,  ca- 
pable of  combining  with  alkalies  and  oxides.  It  is 
cilled  oxiodic  acid,  and  its  salts  oxiodates. 

5.  Iodine  and  its  compounds  present  some  striking 
iodine,  &e.nnalogies  with  chlorine  and  its  compounds  j  and  the 

same  difference  of  opinion  about  its  nature,  whether 
simple  or  compound|  exists  regarding  it. 
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Sect.  VIII.  Of  Fluobic  Acid. 

I. .  This  acid  was  supposed  to  have  been  discovered 
by  Scbeele  in  t^^l^  But  the  substance  then  discover- 
ed is  now  found  to  consist  of  a  compound  of  this  acid 
witb  silex.  In  its  uncombined  state,  or  combined  only 
with  water,  it  was  first  obtaided  by  Gay  Lussac,  and 
Thenard. 

2.  It  is  obtained  by  distillation  from  floate  of  lime, 
f.  e.  floor  spar  (which  must  be  pure  and  in  a  particular 
manner  free  from  silex,)  acted  on  bv  thrice  its  weight 
of  concentrated  sulphuric  acid.  This  roust  be  done  in 
a  leaden  retort,  to  which  a  leaden  or  silver  receiver  is 
fitted,  and  the  receiver  must  be  surrounded  witb  ice  to 
ensure  the  condensation  of  the  acid  which  comes  over, 
as  it  possesses  great  volatility. 

3.  The  acid  thus  obtained  is  distinguished  by  some 
remarkable  properties.  It  readily  combines  with  wa- 
ter, emitting  a  strong  heat  even  to  boiling,  and  giving 
off  dense  and  noxious  fumes.  When  water  is  added  to 
it  slowly,  its  specific  gravity  is  increased,  and  at  last 
exceeds  that  of  water  itself  j  a  property  altogether 
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unique  as  applied  to  fluids*  It  powerfally  affects  the  skiiu 
A  small  quantity  of  it  instantly  raises  a  painfnl  blister; 
a  larmr  quantity  prodnces  a  deep  ulcer,  bv  excitine  a 
morbid  action  which  extends  far  beyond  the  seat  of  its 
corroding  agency.  It  acts  instantly  and  rapidly  on 
glass,  and  therefore  cannot  be  prepared  nor  preserved 
in  glass  vessels.  It  may  be  employed  for  removing  the 
polish  of  glass  snrfaces,  and  for  etching  on  i^nss. 

3.  This  action  arises  from  the  strong  affinity  of  the 
aoid  for  silex,  with  which  it  forms  a  compound  called 
silico-fluoric  acid,  which  presents  this  sin^lar  propnr* 
ty,  as  distinguished  from  pure  fluoric  acid,  that  it  it 
readily  obtained  in  the  form  of  a  gas,  which  the  latter 
has  never  yet  been.  In  the  state  of  gas  it  does  not  mU 
tack  glass.  The  gas  is  readily  absorbed  by  water,  te 
the  extent  of  263  times  the  bulk  of  the  latter.  It 
unites  with  ammonia,  depositing  its  silex. 

4.  The  fluoric  acid  has  never  been  decomposed. 
But  the  great  success  of  modem  chembts  in  ansJysing 
bodies,  has  given  rise  to  anticipations  of  its.  compo- 
sition}  some  supposing  it  to  consist  of  a  peculiar 
body,  a  supporter  of  combustion,  which,  like  eblorine, 
forms  an  acid  by  combining  with  hydrogen.  This  thoy 
have  called  fluorine :  while  others  suppose  it  to  consist 
of  a  peculiar  radical  combined  with  oxygen.1 

5.  The  compounds  with  the  alkalies,  earths^  and  me* 
tallic  oxides,  are  called  fluatet. 

6.  The  order  of  its  amnities  is  the  following : 

Lime, 

Barytes, 

Strontites, 

Magnesia^ 

Potash, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Ziroonia, 

Silica. 

Sect*  IX.  Of  BottAcic  Aczd^ 

X.  Boracic  acid  was  first  discovered  by  Hombof^g  inDiicoftry. 
1702,  who  gave  ft  the  name  of  narcoiieor  sedative 
salt    The  substance  called  Fborax  of  the  shops  b  a 
compound  of  this  acid  and  soda.  ^sj 

2.  The.process  for  obtaiding  this  acid  is  the  following :  Preptn- 
Dissolve  a  quantity  of  this  substance  in  hot-wafer,  and  ^^* 
filter  the  solution.  Gradually  pour  on  it  sofpburic  acid, 

till  the  liquor  acquires  a  slight  degree  of  acidity.  The 
sulphuric  acid  combines  with  the  soda  ;  and  the  boracic 
acid,  as  the  solution  cools,  is  nrecipitated  in  small 
shining  white  scales.  To  pnrify  tne  acid  thus  obtained, 
it  is  to  be  washed  with  cold  water ;  which  removes  the 
more  soluble  salts  witb  which  it  is  mixed.  ^58 

3.  Boracic  acid  is  in  the  form  of  silvery  white  hexn-  Conposi' 
gonal  scales,  which  have  a  greasy  feel,  and  some  reseni'^^  ^ 
blaoce  to  spermaceti.  It  has  a  sourish  taste,  which  after-  propexncfc 
wards  gives  the  sensation  of  coolness.    It  has  no  smell. 

It  changes  vegetable  blues  to  red.  In  the  scaly  form, 
the  specific  gravity  is  1.479  >  ^^^  when  it  is  fused,  it  is 
1.803.  ^^  ^*'  ^^^^  decomposed  by  the  agency  of  po- 
tassium (a  substance  afterwards  to  be  described),  by 
being  heated  along  with  an  equal  quantity  it  that  sub- 
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Aeidi.  stance  in  a  gfeen  glass  tube,  and  foond  to  consist  of  a 
peculiar  radical,  termed  boronj  in  union  with  oxygen. 
This  radical  is  a  greenish  brown  powder,  the  other 
chemical  babitodes  of  which  are  little  known.  It  seems 
to  have  little  tendency  to  combine  with  other  substances 
besides  oxygen* 

4.  This  acid,  when  exposed  to  heat,  froths  up,  which 

i>  owing  to  the  separation  of  the  water  of  crystallization, 

and  assumes  the  form  of  a  viscid  paste.     In  this  state 

Actioa'or    it  is  known  by  the  name  of  calctned  boras*    When  it 

hcAL  is  exposed  to  a  red  heat,  it  is  converted  into  a  hard 

transparent  glass,  wbicb,  without  attracting  moisture 

*  Fourcrojf^rom  the  air,  becomes  opaque  when  exposed  to  it,  but 

Connaiu,     undergoes  no  essential  change :  for  when  it  is  re-dis- 

eolved  in  warm  water,  it  resumes  its  former  properties, 

by  cooling  and  crystallization  *• 

5.  Boracic  acid  has  very  little  attraction  for  water  : 
boiling  water  only  dissolves  about  a  50th  part  of  its 
weight,  and  cold  water  much  less.  When  the  solution 
in  water  is  evaporated  in  close  vessels,  part  of  the  acid 
rises  in  the  state  of  vapour  along  with  the  water,  and 
crystallizes  in  the  receiver  \  but  when  the  whole  of  the 
water  is  dissipated,  the  process  stops  ;  so  that  it  is  only 
by  means  of  it  that  the  acid  is  volatilised  ^  otherwise 
it  is  perfectly  fixed.  The  solution  in  water  has  little 
taste,  but  it  reddens  the  tincture  of  turnsole. 

6.  Neither  oxygen,  azotic,  nor  hydrogen  gases,  pro- 
duce any  effect  upon  it  \  and  with  charcoal,  phosphorus, 
and  sulphur,  it  also  remains  unchanged.  When  burnt 
with  phospborus,  indeed,  a  earthy  yellow  matter  is  left 
behind. 

7.  Ax.  a  red  heat  it  drives  off  some  of  the  acids  from 
their  combinations,  even  those  acids  which  have  a 
stronger  affinity  for  the  same  substances  in  the  cold. 
£oracic  acid  has  some  peculiar  action  with  the  sulphu- 
ric and  nitric  acids }  for  when  it  is  heated  with  these 
acids,  it  depnves  them  of  a  portion  of  their  oxygen. 

8.  The  boracic  acid  is  employed  in  chemistry,  not  di- 
rectly as  an  instrument  of  analysis,  because  its  affinities 
and  action' have  little  energy  compared  with  other  acids, 
but  to  discover  its  peculiar  combinations  and  com- 
pounds. It  is  also  employed  in  the  arts,  as  in  solder- 
ing, to  assist  the  fusion  of  metallic  substances.  It  is  of 
great  importance  to  the  mineralogist,  in  promoting  the 
fusion  of  substances  under  the  blow-pipe. 

9.  It  forms  an  interesting  compound  with  the  fluoric 
acid.  .  When  one  part  of  it,  and  two  of  floate  of  lime, 
are  subjected  to  strong  heat  in  an  iron  tube,  a  gas  is 
given  off  in  great  quantity.     This  gas,  which  is  called 

jTtio-6oric  acid,  contains  no  water,  but  possesses  a  singu- 
larly powerful  affinity  for  it.  Hence  it  is  used  as  a  test 
of  the  presence  of  liygrometric  vapour  in  any  other  gas 
on  which  it  does  not  chemically  act.  When  aqueous 
vapour  is  present,  a  cloudiness  is  shown  on  the  intro- 
duction of  fiuo-boric  acid  gas  ;  water  takes  up  700  times 
its  bulk,  and  acquires  a  specific  gravity  of  1.77. 

10.  The  compounds  which  boracic  acid  forms  with 
the  alkalies,  earths,  and  metallic  oxides,  are  dbtinguish- 
ed  by  the  name  of  boratts^ 

11.  The  affinities  of  boracic  acid  are  the  following : 
Lime, 

Bary  tes,  &c.  as  in  Fluoric  \  then 
Zirconia, 
Water, 
AlcohoK 
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Sect.  X.  0/ Pbosfbor/c  Acid. 

1.  When  phosphorus  undergoes  combustion  in  oxy*  pon^tioa. 
gen  gas,  a  great  quantity  of  white  fumes  are  produced, 

which  are  deposited  in  white  flakes.     These  are  phos- 
phoric acid }  so  that  it  is  a  compound  of  phosphorus  and 

oxygen.  ...  57^ 

2.  The  phosphoric  acid  was^  first  shewn  to  be  distinct  Hifttoiy. 
from  all  other  acids,  in  the  year  1743,  by  MargraaflL 

He  found  that  it  existed  in  the  salu  which  were  taken 
from  human  urine,  and  that  phosphorus  could  only  be 
obtained  from  this  acid,  as  well  as  that  it  could  be 
converted  into  phosphoric  acid.  This  acid  was  found 
to  exist  in  some  vegetable  substances,  although  it  was 
formerly  supposed  to  be  peculiar  to  animal  matters.  It 
was  discovered  by  Scheeie  and  Gahn  in  bones,  in  the 
year  1772.  Bergman,  Prou&t,  and  Tenant,  detected  it 
in  several  fossils }  and  Lavoisier  proved,  by  a  series 
of  accurate  and  ingenious  experiments,  that  it  was  com- 
posed of  phosphorus  and  oxygen.  ^yj 

3.  Phosphoric  acid  may  be  obtained,  not  only  by  the  Prepora- 
method  just  mentioned,  but  also  by  transmitting  a  cur-tion. 
rent  of  oxygen  gas  through  phosphorus  melted  under 
water.  The  acid,  as  it  is  formed,  combines  with  the 
witter,  fiom  which  it  may  be  obtained  in  a  state  of 
purity  by  evaporation.  It  may  be  procured  also  by 
dropping  small  bits  of  phospborus  into  nitric  acid  mo- 
derately heated.  An  effervescence  takes  place,  and  ni- 
trous gas  is  evolved.  Phosphorus  combines  with  the 
oxygen,  and  forms  phosphoric  acid.  The  precaution  of 
adding  but  a  liitle  phosphorus  at  a  time,  and  of  apply- 
ing a  moderate  heat  to  the  acid,  should  be  carefully 
observed.  The  liquid  is  then  evaporated,  and  the  phos- 
phoric acid  remains  behind  in  the  solid  Htate.  The  wa- 
ter that  may  be  combined  with  it  is  driven  off,  by  ex- 
posing it  to  a  red  heat.        .        .,.       ^  ^  578 

4.  In.  this  state  phosphoric  acid  is  a  transparent,  <:o- pr^p^^^jgi^ 
lourless,  solid  substance,  resembling  glass,  known  un* 
dtr  the  name  of  phosphoric  giasi. 

The  specific  gravity  of  this  aeid  varies,  according 
to  the  different  states  in  which  it  exists.  In  the  li- 
quid state  it  is  1.417  ;  in  the  dry  state  it  is  2.697  ;  in 
the  state  of  glass  2.8516.  It  changes  the  colour  of  vege- 
tables blues  to  red  -,  has  no  smell,  but  a  very  acid  taste. 

j.  When  it  is  exposed  to  the  air,  it  attracts  moisture,  ^^^1. 
and  is  converted  into  a  thick  viscid  fluid,  like  oil.  Itmoiitate. 
is  very  soluble  in  water.  When  in  the  form  of  dry 
flakes,  it  dissolves  in  a  small  quantity  of  this  liquid, 
producing  a  hissing  noise  like  that  of  a  red-hot  iron 
plunged  into  water,  with  the  extrication  of  a  great 
quantity  of  heat.  In  the  state  of  glass  it  dissolves 
'  more  slowly,  but  the  concentrated  liquid  phosphoric 
acid  unites  with  water  with  very  little  disengagement  of 
caloric.  .^ 

6.  Phosphoric  acid  being  fully  saturated  with  oxygen,  j^^^^^  ^ 
has  no  action  whsteveron  oxygen  gas  j  nor  is  there  any ^i^f^oaL 
action  between  hydrogen  or  azotic  gases,  or  sulphur, 
with  the  phosphoric  acid.  Charcoal  has  no  effect  on 
phosphoric  acid  in  the  cold  \  but  when  they  are  exposed 
together  to  a  red  heat,  the  phosphoric  acid  is  decom- 
posed J  the  oxygen  combines  -with  the  carbon  of  the 
charcoal,  forming  carbonic  acid,  and  the  phosphorus  is 
set  at  liberty.  This  is  the  process  already  described  in 
treating  of  phosphorus,  which  is  generally  employed  for 
obtaininetfaat  substance. 

3U  7. 


58 1 

Of  Boidi. 


Compoti- 
tioa. 


5»J 

Iflipofft* 

ance. 


S«4 
pooodt. 

585 

AfiAiUec 


58^ 


^ 


C  H  E  M 

7.  Solpliorie  ftcid  has  no  action  on  phosphoric  acid  j 
hot  when  the  two  acids  are  mixed  together  in  the  liqnid 
state,  the  sulpboric  acidi  on  accoant  of  its  strong  aiGnity 
for  water,  combines  with  the  water  in  the  phosphoric 
acid  \  and  if  h^at  be  applied,  the  solphuric  acid  is  dis- 
sipated, and  the  phosphoric  acid  remains  behind  In  the 
state  of  a  transparent  viscid  matter,  or  in  that  of  glass. 
SolphnroQs  acid  is  separated  from  Its  combinations  by 
the  phosphoric  acid.  ]^Atric  acid  separates  the  pbps- 
phoric  from  Its  combinations*  Muriatic  acid  has  the 
same  effect. 

8.  The  component  parts  of  this  acid  have  been  acca- 
ratelj  ascertained  by  Lavoisier,  and  It  consists  of,  . 

60  oxygen, 
40  phosphorus. 


xoo 

9.  'The  accuracy  of  oar  Information  with  regard  to 
the  component  parts  and  properties  of  phosphoric  acid, 
renders  It  of  great  Importance  In  many  chemical  opera- 
tions 'f  and  if  It  oould  be  obtained  with  less  difficulty 
and  expence.  Its  uses  might  be  extended  to  medicine 
and  the  arts.'  " 

TO.  It  combines  with  the  alkalies,  earths,  and  me- 
tallic oxides,  and  forms  salts  which  are  denominated 
pAosphates. 

zi.  The  following  Is  the  order  of  its  affinities. 

Barytes, 

StrontiteSy  * 

Lime, 

Potash, 

Soda, 

Ammonia, 

Magnesia, 

Gluclna, 

Alnmlna, 

ZIrconia, 

Metallic  oxides, 

Silica. 

Sect.  XL  Pbospboxous  and  Hypohbompbosous 

AciJK 

I.  Phosphorous  acid  bears  the  same  relation  to  phos- 
phoric as  solphurons  acid  does  to  sulphuric.  It  Is  com* 
btned  with  oxygen  In  the  smaller  proportion.  This  was 
demonstrated  by  Lavoisier  In  1777,  when  he  pointed 
out  the  difference  between  the  product  from  the  slow  or 
rapid  combustion  of  phosphorus.    This  add  Is  obtained 
by  the  slow  combustion  of  phosphorus  at  the  common 
temperatore  of  the  air.    If  phosphorus.  In  small  pieces, 
be  exposed  to  the  air  in  a  glass  funnel  placed  In  a 
bottle.  It  attracts  the  oxygen  and  moisture  from  the  at- 
iDospheie,  and  the  phosphorous  acid  runs  down  into  the 
bottle.     By  this  process,  about  three  times  the  weight 
of  the  phosphorus  Is  obtained.     It  is  mixed,  however, 
with  phosphoric  acid ;  and,  according  to  some,  the  two 
acids  are  chemically  combined,  or  rather  we  have  In 
this  instance  a  separate  definite  compound,  to  which 
the  name  of  phosphatU  acid  has  been  given.    When 
alkaline  bases  are  presented  to  it,  we  have  always  a' 
mixture  of  phosphates  and  phosphites. 
A  pare  phosphoroas  acid  is  obtained  by  the  agency  of 
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a  chloride  of  phosphorus  on  water.  That  eUoride  is  j^^j^ 
formed  by  subliming  phosphorus  through  rtrrrtriiTr'  ^  ^ 
muriate  of  mercury  (considered  as  a  compound  of  that 
metal  with  chlorine).  The  chlorine  combines  with  th» 
phosphorus,  and  when  the  compound  thus  formed  (tha 
chloride)  is  moistened,  water  Is  decomposed,  the  hydro* 
gen  unites  with  the  chlorine  to  form  muriatic  acid,  and 
the  oxygen  unites  with  the  phosphorus  in  that  exact 
proportion  which  forms  the  pure  phosphorous  acid.  Toit 
this  process  we  are  indebted  to  Sir  H.  Davy.  ^|. 

2.  It  is  then  in  the  form  of  a  white  thick  liquid^  ^ra^rtifi» 
adhering  to  the  sides  of  the  vessel.  It  varies  In  con* 
sistence  according  to  the  state  of  the  air.  Its  speclfie 
gravity  Is  not  known.  It  has  an  acid,  pungent  taste, 
not  different  from  phosphoric  acid;  It  also  reddens  ve* 
getable  blue  colours.  .(9 

3*  Phosphorous  acid  is  not  altered  by  light.  When  Acimi«( 
exposed  to  heat  In  a  retort,  part  of  the  water  combined  ^*^ 
with  It  is  first  driven  off  >  and  when  It  is  concentrated, 
babbles  of  air  suddenly  rise  to  the  snrface,  and  coUeet 
in  the  form  of  white  smoke,  and  sometimes  inflame,  if 
there  be  any  air  in  the  apparatus.  If  the  experlmcnl 
be  made  In  an  open  vessel,  each  bubble  of  air,  when  ii 
cemes  to  the  surface,  produces  a  vivid  deflagration,  an4 
diffuses  the  odour  of  phosphorated  hydrogen  gas.  This 
Inflammable  gas  continues  to  be  evolved  ior  a  Jong  time, 
and  when  the  action  ceases,  phosphoric  acid  only  re* 
mains  behind.  It  ought  to  he  observed,  that  the  pbo»* 
phorated  hydrogen  gas  is  not  disengaged  till  the  phoe- 
phorous  acid  Is  concentrated  and  brought  to  a  high 
temperature,  which  seems  to  prove  that  the  pbosphorua 
which  is  not  saturated  with  oxygen,  strongly  adheres 


to  it. 


5«f 


4.  There  is  little  attraction  between  oxysen  andO]Qf|ti. 
phosphorous  add,  which  seems  to  be  owing  to  the  great 
affinity  between  phosphorus  and  phosphoric  add.  It 
absorbs,  however,  very  slowly,  a  small  quantity  of  qxt* 

gen  ;  and  even  after  long  boiling,  it  is  not  conipletcly 
converted  into  phosphoric  acid. 

5.  Hydrogen  sas  has  no  action  on  phosphorous  add  $Hf£f«> 
but  this  acid  is  oecomposed  at  a  red  heat,  by  means  of 
charcoal,  which  separates  from  it  a  greater  quantity  of 
phosphorus  than  from  phoephoric  add.    There  is  no  . 
action  between  these  bodies  in  the  cold.    Sulphur  bm 

no  action  on  this  acid  at  the  ordinaiy  temperatore  of 
the  atmosphere,  and  they  cannot  be  combined  by  mean* 
of  heat,  becanse  the  phosphonn  is  dissipated  before  it 
unites  with  the  sulphur. 

6.  There  is  no  action  between  phosphoroas  add  andof  iSd^ 
snlphuric  acid  in  the  cold  $  hot  when  they  are  heated 
together  to  the  boiling  temperature,  the  pbosphorova 

acid  deprives  the  snlphuric  of  part  of  its  oxygen,  andi 
is  converted  into  phosphoric  acid,  while  part  of  the  sol* 
phuric  acid,  thus  decomposed,  is  disengaged  In  the  state 
of  sulphurous  acid  gas.  Phosphorons  add  produces  % 
similar  effect  on  nitric  acid.  The  phosphorous  is  eon* 
verted  into  phosphoric  add,  and  part  of  the  nitric  add 
is  converted  into  nitrous  gas. 

7.  Phosphorous  add  forms  compoands  with  alkalies^ 
earths,  and  metallic  oxides,  which  are  known  onder  the 
name  tX  phosphites*  ^% 

8.  The  order  of  its  affinities  is  the  foiIowing« 


Lime, 
Barytca, 
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Btrontitet, 
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AmmoDiai 
Glucinai 
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Hyp^lwM*  p.  Another  acid,  with  a  still  smaller  proportion  of 
phoroat  oxygen,  and  therefore  called  hypopbosphorous  acid,  is 
*^  formed  when  a  phosphoret  of  an  alkali  or  an  earth  is 

made  to  act  on  water  by  bear.  The  water  is  decomposed, 
the  hydrogen  is  evolved,  and  carries  with  it  a  portion 
of  phosphorus.  The  oxygen  combines  with  another 
portion  of  phosphorus,  forming  two  distinct  acids,  the 
phosphoric  and  the  hypopbosphorous,  which  both  form  at 
the  same  time  neutral  salts,  a  phoipbate  and  a  bypo« 
phosphite  of  the  base  employed.  The  hypophbsphite  is 
the  most  soluble  of  the  two.  When  a  phosphuret  of 
barytes  has  been  employed,  the  hypopbospbite  is  ob- 
tained pore  in  solution,  the  phosphate  of  that  earth  be- 
ing entirely  precipitated  ^  and  now  the  earth  may  be 
separated  from  this  acid  by  the  sulphuric  acid,  wbtch 
tbns  gives  as  the  bypopbosphoroos  acid  nncombined. 

Sect.  XII.  0/  Cjmbonic  Acid* 

I.  When  a  piece  of  charcoal,  in  a  state  of  ignition, 
b  plunged  into  a  jar  of  oxygen  gas,  it  bums  with  great 
,^  brilliancy  J  and  after  the  combustion  has  ceased,  the 
Foiaiatiea.  air  in  the  vessel  is  totally  changed.  If  a  little  water 
is  introduced  into  the  jar,  and  agitated,  the  air  com- 
bines with  it  \  and  this  water,  when  examined,  exhibits 
neid  properties.  This  is  carbonic  acid.  It  is  formed 
by  the  combination  of  carbon  and  oxygen.  This  is 
one  of  the  most  important  acids,  both  on  account  of  its 
nnmerons  combinations,  and  also  on  account  of  the  dis- 
coveiy  of  it  having  occasioned  a  total  revolution  in 
chemical  science. 

a.  It  was  regarded  by  the  ancients,  on  account  of 
the  Doxions  effects  which  it  produced,  as  a  pestilential 
vapour,  and  they  gave  it  the  name  of  tpiriius  iethalis* 
jy5       Paracelsus  and  Van  Helmont  considered  it  as  a  pecu- 
KaMst.       liar  matter,  to  which  they  gave  the  name,  ipirituM  mfl* 
vettris^  or  gas.  Hales,  although  he  considered  it  mere* 
Ij  as  contaminated  air,  Jistinguisbed  it  by  the  name  of 
jised  air,  because  it  entered  into  the  composition  of 
many  bodies.    Dr  Blaclc  demonstrated,  that  it  is  a 
peculiar  substance,  different  from  the  air ;  that  lime, 
magnesia,  and  the  alkalies,  were  deprived  of  their 
causticity,  by  being  combined  with  this  air,  and  there- 
fore he  gave  it  the  name  ofjixed  air.    It  was  afters 
wards  found,  by  the  experiments  of  Keir  and  Berg- 
man, to  be  an  acid,  and  hence  Bergman  gave  it  the 
name  of  aifrial  acid.    The  nature  and  properties  of  this 
acid  were  investigated  by  many  chemical  philosophers, 
and  from  them  it  received  various  names,  as  mephitie 
•acU^  calcarcmts  or  crctaceoui  acid,  thus  distinguished 
fhHB  its  effects,  or  from  the  substances  from  which  it 
was  obtained.    In  the  present  chemical  nomenclature 
^^1       it  has  the  name  of  carbonic  acid,  from  its  base  carbon. 
Ailntsap-     3.  For  some  time  after  the  discovery  of  the  differ- 
^Md  m-  ence  between  carbonic  acid  and  common  air,  and  its 
^^  'properties  as  an  acid,  it  was  considered  by  many  as  a 
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simple  elementary  substance,  and  was  even  regarded  Acidi. 
as  the  acidifying  principle.  In  the  progress  of  inves-  ^  ^  1  ■> 
tigation  it  was  found  to  be  a  compound  substance,  con* 
taining  oxygen  as  one  of  its  constituent  parts,  and  it 
was  generally  believed  that  phlogiston  constituted  the 
other.  When  hydrogen  was  considered  as  the  same 
with  phlogiston,  it  was  supposed  that  oxygen  and  hy- 
drogen constituted  carbonic  acid.  The  discovery  of 
Mr  Cavendish  proved  that  water,  not  carbonic  acid, 
was  the  product  of  the  combination  of  oxygen  and  hy- 
drogen. The  experiments  of  Lavoisier  established  the 
&ct  of  its  real  composition,  and  placed  it  beyond  dis- 
pute. He  demonstrated  that  the  weight  of  the  car- 
bonic acid  which  was  obtained,  was  exactly  equal  to 
the  quantity  of  the  oxygen  and  charcoal  which  had  dis- 
appeared.    ...  <pt 

4.  Carbonic  acid  may  be  obtained  by  taking  a  quan-  MctM  of 
tity  of  chalk,  limestone,    or   marble,    and  reducingohtaiaiaf. 
them  to  a  coarse  powder.     Introduce  it  into  a  matrass, 

pour  over  it  a  quantity  of  diluted  sulphuric  or  nitric 
acids  $  a  violent  effervescence  takes  place,  carbonic 
acid  gas  is  disenffaged,  which  passes  over,  and  may  b« 
received  in  vessels  in  the  usual  way.  The  chemical 
action  that  takes  place  in  this  change  is  obvious. 
The  affinity  of  the  sulphuric  acid  for  the  lime  is  strong- 
er  than  that  of  the  carbonic  acid,  which  is  previously 
in  combination  with  it  \  the  sulphuric  acid,  therefore, 
seizes  the  lime,  and  the  carbonic  acid  is  disengaged  in 
the  state  of  gas. 

5.  Carbonic  acid  tbns  obtained  in  the  state  of  gas,  p^^J^^^ 
is  an  invisible,  elastic  fluid.      Its  specific  gravity  i»'*'*~ 
0.00 1 8.     One  hundred  cubic  inches  of  it  weigh  46.5 

grs.  It  is  nearly  double  the  weight  of  common  air. 
It  has  no  smell ;  it  is  totally  unfit  for  respiration,  and 
equally  so  for  supporting  combosti6n.  It  reddens  the 
tincture  of  tomsde,  which  has  its  blue  colour  restored 
on  being  exposed  to  the  air,  by  the  separation  of  the  * 
acid.  ^OQ 

6.  Water  absorbs  a  considerable  prbportion  of  tbisAbaoibcd 
acid,  which  is  increased  by  agitation.     At  the  tempo- ^7^*^*'* 
rature  of  41^  water  absorbs  its  own  bulk.    When  arti- 
ficial pressure  is  employed,  the  quantity  of  gas  absorbed 

may  be  greatly  increased.  It  is  in  this  way  thaf  what 
are  called  .the  aerated  alkaline  waters  are  -  prepared, 
some  of  which,  it  is  said,  contain  no  less  than  three 
times  their  bulk  of  the  gas.  Water  impregnated  with 
this  gas,  acquires  an  acidulous  taste,  and  when  poured 
from  one  vessel  to  another,  has  a  sparkling  appearance. 
When  water  impregnated  with  this  acid  is  exposed  to 
the  air,  it  soon  disappears.  The  air  of  the  atmosphere 
attracts  it  from  the  water,  having  a  stronger  affinity  for 
it  than  the  water. 

When  water  containing  this  gas  is  raised  to  the  boil- 
ing temperature,  the  whole  is  driven  off  j  and  if  water 
imnregnated  with  it  be  exposed  to  the  temperature  of 
32  ,  &e  whole  of  the  gas  separates  during  the  beex- 

*°ff*  .       .*  ^«» 

7.  Carbonic  acid  undergoes  no  change  hy  the  action  Kot  alttrsd 

of  light.    It  is  not  changed  by  the  action  of  heat  in  ^7  l^hiec 
close  vessels,  nor  by  passing  it  through  a  red-hot '^^"^ 
tube.  co% 

8.  There  is  no  action  between  this  gas  and  oxygen.  Attracted 
Exposed  to  the  air  of  the  atmosphere,  it  is  gradually  ^  ^  **'* 
dissipated.    The  air  of  the  atmo^here  genendly  con- 
tains from  .01  to  .oa  parts  of  this  gas. 

sUa  9.  There 
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9*  There  is  no  action  betifeen  this  acid  and  azote. 
Charcoal  haa  no  chemical  action  on  carbonic  acid } 
bat  when  it  is  heated,  it  has  the  property  of  absorbing 
and  condensing  within  its  pores  the  carbonic  acid  j  bat 
the  acid  is  again  separated  by  plunging  the  charcoal 
under  water. 

10.  Phosphorus  lias  no  action  on  carbonic  acid  ^  but 
can  decompose  it  by  the  aid  of  compound  affinity. 

11.  Solphur  has  still  less  action  on  carbonic  acid  than 
phosphorus.  It  is  said,  indeed,  that  a  small  quantity 
of  sulphur  is  dissolved  by  this  gas  by  means  of  beat, 
which  gives  it  partly  the  fetid  odour  of  sulphureted  hy- 
drogen gas. 

12.  Carbonic  acid  gas  mixed  with  carbureted,  pbos* 
phoreted,  and  sulphureted  hydrogen  gasefl,  diminishes 
the  combustibility  of  these  inflammable  gases. 

13.  The  carbonic  acid  combines  with  the  alkalies, 
some  of  the  earths,  and  metallic  oxides,  forming  com- 
pounds  known  by  the  name  of  carbonates. 

14.  The  following  is  the  order  of  the  affinities  of  this 
acid  : 

Baryte?, 

Strontites, 

Lime, 

Potash, 

Soda, 

Magnesia, 

Ammonia, 

Glucina, 

Zirconia^ 

Metallic  oxides. 

i>5«  Carbenic  aoid  exists  in  great  abundance  in  na- 
ture.    It  is  produced  during  the  processes  of  combus- 
tion, respiration,  and  the  rermentatton   of  vegetable 
matters.    Hence  it  is  found  in  pits  and  caverns,  where 
there  is  a  stagnation  of  the  air,  and  being  specifically 
heavier  than  common  air,  it  remains  at  the  bottom. 
This  is  the  reason  why  small  quadrupeds,  as  dogs,  are 
instantly  suffocated,  because  they  respire  only  this  gas, 
when  they  enter  places  where  it  is  accumulated.     This 
has  been  long  observed  in  the  celebrated  Grotto  del  Ca« 
ni  in  Italy,  where  dogs  are  instantly  suffocated }  while 
men,  whose  heads  are  in  the  stratum  of  common  air 
near  the  top  of  the  cavern,  receive  no  injury.     Men 
have  been  suddenly  killed  by  going  down  into  large 
vats,  in  which  the  process  of  fermentation  had  been 
carried  on.    In  consequence  of  the  greater  specifiic  gra* 
vity  of  the  carbonic  acid  gas,  and  tbe  great  quantity 
generated  durin^ir  the  process^  when  the  fermented  li« 
qnor  is  drawn  off,  it  sinks  to  the  bottom  of  the  vessel, 
and  there  remains  till  it  is  displaced  by  a  denser  fluid, 
or  slowly  attracted  by  tbe  air.     Similar  acctdenta  have 
happened*  to  persons  going  down  into   pits  or   wells 
whic)f  have  been  long  shut  op,  and  where  the  air  has 
been  long  stagnant.     It  is  by  respiring  this  gas  that 
persons  are  suffocated  who  have  been  exposed  to  the 
fumes  of  burning  charcoal  in  close  places.     During 
the  combustion  of  the  charcoal,  the  carbon  combines 
with  the  oxygen  pf  tbe  atmosphere }  and  carbonic  acid  is 
formed,  which  soon  fills  the  apartment.    In  these  cases, 
where  life  is  not  totally  extinguished,  the  best  method 
of  recovery  is  said  to  be,  to  dash  cold  water  on  the  head 
and  body )  a  practice  wbich  is  commonly  followed  in 
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accidents  of  this  kind,  in  northern  countries,  where 
charcoal  is  burnt  in  close  apartments. 


Acifh, 


Sect.  XIII.  Of  Arsenic  Acid. 
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I.,  This  acid,  and  the  four  following,  have  metallic  p-j^e  ^j^^^^ 
substances  for  their  radical.  Most  metallic  substances  lie  acids, 
combine  with  oxygen  in  different  proportions,  and  the 
compounds  formed  with  tbe«e  substances  and  oxygen, 
are  denominated  oxides^  because  they  possess  no  acid 
properties ;  but  some  of  the  metals  combine  with  oxy- 
gen in  such  a  proportion  as  gives  them  the  characteris- 
tic properties  of  acid  substances. 

2.  The  metallic  substance  arsenic,  combines  with 
oxygen  in  two  proportions ;  tbe  first,  which  is  usually 
called  the  white  oxide  of  arsenic^  has  been  denominated 
by  Fourcroy,  the  araenious  acid,  Macquer  discovered 
some  of  the  combinations  of  arsenic  acid,  previous  to 
the  year  1746  \  for  he  shews  that  a  mixture  of  white 
oxide  of  arsenic  and  nitre,  subjected  to  the  action  of  a 
strong  fire,  yields  a  neutral  salt,  to  which  he  gave  tlie 
name  of  the  neutral  salt  of  arsenic.  But  it  was  by  the 
investigation  of  Scheele  in  1775  that  its  properties  were 
fully  known.  ^^ , 

3.  The  process  for  obtaining  it  wbich  was  pointed  Proctn  foe 
out  by  Scheele,  is  the  following.     Take  three  parts  of  pbtainiiig 
the  white  oxide  of  arsenic,  and  dissolve  it  in  seven  *^' 
parts  of  muriatic  acid.     Add  five  parts  of  nitric  acid 

to  tbe  solution,  and  distil  it  to  dryness.  The  arsenic 
acid  remains  behind.  It  may  also  be  procured  by 
dissolving  the  white  oxide  in  liquid  oxymuriatic  acid, 
or  by  making  a  stream  of  oxymuriatic  acid  gas  pasa 
through  a  solution  of  tbe  white  oxide  of  arsenic  Tbe 
chemical  action  which  takes  place  in  these  procesoee, 
is  the  union  of  the  arsenic  with  an  additional  portion 
of  oxygen,  which  it  derives  from  the  nitric  acid,  \hm 
liquid  oxymuriatic,  or  the  oxymuiiatic  acid  gas. 

4.  By  whatever  process  it  is  obtained,  the  arsenic  pfopertiei. 
wbich  is  not  crystallized  has  an   acid,  caustic,  and 
metallic  taste.     It  reddens  the  syrup  of  violets,  and 

its  specific  gravity  is  3.91.  When  it  is  exposed  to  a 
strong  heat  in  a  retort  or  crncible,  it'  fuses,  attacks  tbe 
glass  of  the  retort,  or  the  earth  of  the  crucible  j  it  re- 
mains transparent  and  pore  at  a  high  temperature,  ^ves 
out  a  little  oxygen,  and  is  partly  converted  into  white 
oxide. 

5.  Exposed  to  the  air,  it  attracts  the  meistnre  from 
it,  and  absorbs  two  thirds  of  its  own  weight  of  water 
from  the  atmosphere,  which  is  sufficient  to  hold  it  in 
solution.  gj. 

6.  The  arsenic  acid  is  much  more  soluble  in  water  Actioa  of 
than  tbe  white  oxide.     Three  or  four  parts  of  water  are  water, 
sufficient  to  dissolve  it.     When  it  is  evaporated,  it  as- 
sumes a  thick  consistence  like  honey.  ^ 

7.  Combustible  substances  decompose  arsenic  acid,ofcombtts- 
by  depriving  it  of  part  of  its  oxygen,  and  converting  tibles. 

it  into  the  white  oxide.  Hydrogen  gas,  mixed  with  a 
solution  of  this  acid,  has  the  property  of  precipitating 
it.  Charcoal,  phosphorus,  and  sulphur,  produce  a  simi* 
lar  effect..  Exposed  in  a  retort  to  heat  with  charcoal ; 
the  charcoal  is  inflamed,  and  the  arsenic,  acid  is  redo- 
ced  to  the  metallic  state.  Sulphur  heated  with  arsenie 
acid,  is  partly  converted  into  sulphurous  acid  gas,  and 
partly-sahlimed  into  the  red  aulphnret  of  arsenic  Wfaeii 
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heated  witli  photphoms,  part  of  the  phosphorus  is  con- 
verted into  phosphoric  acid,  and  the  arsenic  reduced 
to  the  metallic  state,  unites  with  another  part  of  the 
phosphorus^  with  which  it  forms  a  phosphuret  of  ar- 
senic, which  sublimes. 

8,  The  arsenic  acid  is  composed  of  the  white  oxide 
of  arsenic  and  oxygen.  The  proportion  of  its  consti- 
tuent parts,  according  to  the  experiments  of  Proust, 
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p.  The  compounds  which  arsenic  acid  forms  with  aU 
kafies,  earths,  and  some  metallic  oxides,  are  known  by 
the  name  of  arseniates. 

lo.  The  order  of  its  affinities  is  the  following  : 

Lime,' 

Rarytes, 

Strontites, 

Magnesia, 

Potash, 

Soda, 

Ammonia, 

Gtucina, 

Alumina, 

Zirconia* 

S£CT.  XIV.  Of  TuNQSTic  Acid* 

r«  In  the  year  1781,  Scheele  and  Bergman,  inlir* 
vestigating  the  nature  of  a  heavy  stone  (called  tungsten 
by  the  Swedes),  discovered  that  it  is  composed  of  lime 
combined  wilh  a  peculiar, acid.  Their  discovery  was 
afterwards  confirmed  by  several  chemists,  and  particu- 
larly by  the  experiments  of  the  D^Elfauyarts,  who  de« 
teeted  the  same  acid  in  the  mineral  wolfram* 

!•  This  acid  always  exists  in  combination  with  Iiroe 
and  iron.  It  maj  be  obtained  hy  reducing  the  former 
to  a  fine  powder,  and  treating  it  with  nitric  or  muriatic 
acids,  which  unite  with  the  lime,  and  then  by  alkalies, 
which  dissolve  the  acid.  The  alkaline  solution  is  to 
be  precipitated  by  the  nitric  or  muriatic  acid  \  die  pre- 
cipitate is  to  be  carefully  washed  and  dried,  which  is 
the  tungstic  acid  in  the  solid  state* 

5^  Tungstic  acid,  thus  prepared,  is  in  the  form  of 
a  white  powder,  which  has  an  acid  and  metallic  taste  ) 
changes  the  colour  of  vefretable  blues  into  red ;  and  has 
a  specific  gravity  according  to  Bergman,  equal  to  3.600. 
Heated  under  the  blow  pipe,  this  tungstic  acid  becomes 
first  yellow,  then  brown,  and  at  last  black  ^  it  affords 
no  smokp,  and  gives  no  sign  of  fusion.  When  it  is 
calcined  for  some  time  in  a  crucible,  it  is  deprived  of 
the  property  of  dissolving  in  water« 

4.  Exposed  to  the  air,  it  suffers  no  change*  It  is 
soluble  in  20  parts  of  boiling  water,  but  it  is  partially 
separated  on  cooling.  This  solution  has  an  acid  taste, 
and  reddens  the  tincture  of  turnsole* .  Heated  with 
charcoal,  it  is  reduced,  but  with  difficulty,  to  the  me- 
tallic state.  With  sulphur  and  phosphorus  it  becomes 
of  a  gray  colour,  but  without  reduction. 

5.  Tlie  acids  do  not  dk^solve  the  tungBtic  acid  in  the 
form  of  white  powder,  but  they  change  oomptetely  itt 


properties.  The  eulpbnric  acid  changes  It  to  a  blue, 
and  the  nitric  and  muriatic  acids  convert  it  into  a  fine 
yellow  colour.  In  this  state  it  has  lost  its  taste  and 
solubility,  h^s  become  specifically  heavier,  and  has  ac- 
quired the  property  of  forming  salts  with  the  same  bases 
distinctly  different  from  those  formed  with  what  was 
called  the  white  acid.  The  Spanish  chemists  D'£Ihuy« 
arts,  consider  the  latter  as  an  acidulous  triple  salt,  and 
yellow  oxides  as  real  tungstic  acid. 

6.  Vauquelin  and  Hecbt,  who  instituted  a  set  of  ex- 
periments 00  these  oxides,  as  tliey  propose  to  denomi- 
nate them,  obtained  the  same  results*  They  consider 
tjie  tungstic  acid  of  Scheele  as  a  triple  salt,  which  has 
retained  a  portion  of  the  acid  by  which  it  was  precipi- 
tated in  its  composition,  and  when  the  oxide  of  tungsten 
is  pure,  it  possesses  none  of  the  properties  which  are 
admitted  and  acknowledged  as  the  characteristics  of  the 
acids,  but  that  it  has  a  strong  tendency  to  form  triple 
combinations,  in  which  only  it  exhibits  acid  properties. 
The  compounds  which  it  forms  with  the  alkalies,  earths, 
and  metallic  oxides,  are  a  species  of  neutral  salts  \  but 
the  chemical  combination  is  not  fully  completed  to  hide 
the  alkaline  properties  of  the  former  f.  In  forming 
these  compounds,  it  is  the  only  property  In  which  it 
agrees  with  the  acids*  The  compounds  are  denomina- 
ted tungstates. 

7*  The  order  of  its  affinities  is  the  following :  ■ 

Lime,' 

Barytes, 

Strontites, 

Magnesia, 

Potash, 

Soda, 

Ammonia, 

Glucina, 

Alumina, 

Zirconta. 

Sect*  XV.  Of  MoLYsmc  Acid. 
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1.  This  acid  was  discovered  by  Scheele  in  the 
1778*  It  is  a  compound  of  the  metallic  substance  m(v> 
lybdena  and  oxygen.  Scheele  supposed  that  it  existed 
in  the  mineral  from  which  he  obtained  it,  and  that  this 
mineral  was  a  compound  of  the  acid,  sulphur,  and  iron* 
The  experiments  of  later  chemists  have  shown  that  the 
acid  Is  formed  in  the  process  of  preparing  it,  by  the  me* 
tal  combining  with  oxygen* 

2.  There  are  various  processes  for  the  preparation  of 

this  acid.  ^  ^ 

17.  Scheele  found  that  by  treating  a  little  of  the  sol-  procettei 
phuret  of  molybdena  (sulphur  combined  with  the  metal)  for  obtain- 
on  a  silver  plate,  the  white  fumes  which  exhaled  from"'^^** 
it,  adhered   to  the  plate  in  form  of  a  small  scale  of  a 
brilliant  yellowish  white.colour,  which  was  the  true  mo- 
lybdic  add.  But  a  very  small  quantity  can  only  be  ob- 
tained in  this  way* 

6*  Another  process  Is  by  means  of  nitric  acid.  On 
one  part  of  sulphuret  of  molybdena  in  powder,  pour  five 
parts  of  nitric  acid,  and  distil  it  to  dryness.  The  same 
procefs  is  repeated  three  or  four  times*  The  dry  resi- 
duum is  a  white  powder,  which  Is  the  molybdic  acid 
mixed  with  tlie  nilphuric  acid,  which  is  also  formed  du- 
ring the  proceaa  with  the  nitric  acid.    The  snlphnric 

acid 
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Actdf.     acid  may  be  washed  off  irith  hot  water,  and  the  moljb-    vewele,  it  gives  oot  pure  oxygen  gUp  and  losing  its    Aeidi. 


6i^ 
Prapcnisi. 


Aettoa  of 
lieat. 


die  acid  remains  behind  in  a  state  of  purity. 

r.  It  may  be  also  prepared  by  projecting  into  a  red* 
hot  cracible  three  parts  of  nitrate  of  potash,  and  one 
part  of  snlphuret  of  molybdena,  reduced  to  fine  powder 
and  well  mixed  together.  A  red  mass  remains  after 
the  detonation,  composed  of  the  oxide  of  iron,  of  the 
sulphate  of  potash,  and  the  molybdate  of  potash*  By 
throwing  the  mass  into  water,  the  two  salts  are  dissol- 
ved, and  the  oxide  of  iron  is  precipitated.  Evaporate 
the  solution  to  obtain  the  sulphate  of  potash,  and  drop 
into  the  liquid  which  refuses  to  crystallize,  and  which 
should  be  diluted  with  water,  sulphuric  acid,  till  there 
is  no  farther  precipitation.  The  precipitate  is  molyb- 
die  acid,  but  not  in  a  state  of  perfect  purity  j  for  it  is 
combined  with  a  certain  portion  of  potash. 

3.  Molybdio  acid  prepared  in  this  manner,  and  suf- 
ficiently purified,  is  a  white  powder  of  a  sharp  metallic 
taste.     According  to  Bergman,  the  specific  gravity  is 

3-4- 

4.  When  heated  in  a  large  glass  retort,  it  yields  a 

little  sulphurous  acid.  Bnt  when  it  is  exposed  to  a 
-strong  heat  in  a  close  vessel,  it  fuses,  attaches  itself 
to  the  sides  of  the  vessel,  and  cnrstallizes  on  cooling  in 
rays  going  ont  frpm  a  centre.  But  if  at  the  moment 
the  acid  is  in  fusion  the  vessel  be  uncovered,  it  rises 
into  a  white  smoke  by  contact  with  air,  and  this  vapour 
attaches  itself  to  cold  bodies  in  form  of  brilliant  scales 
of  a  golden-yellow  colour. 

It  is  readily  soluble  in  warm  water.  One  part  of 
the  acid  requires  about  500  grs.  The  solution  is  of  a 
yellow  colour,  has  little  smell,  and  reddens  litmus 
paper. 
Of diarcoa]  5.  Molybdio  acid  is  decomposed  by  charcoal,  with 
and  fnl.  the  assistance  of  heat  ^  it  is  also  decomposed  by  sul- 
phur, with  the  extrication  of  sulphurous  acid,  and  the 
formation  of  sulphnret  of  molybdena. 

6.  The  coacentrated  sulphuric  acid  dissolves  a  consi- 
derable quantity  of  molybdio  acid,  with  the. aid  of  beat. 
The  solution  on  cooling  becomes  of  a  violet  blue  coloor, 
which  disappears  when  it  is  heated.   The  muriatic  acid 

*  PisfiM.  'dissolves  a  considerable  proportion  by  boiling.  When 
this  solution  is  distilled  to  dryness,  one  part  of  the  acid 
is  sublimed,  of  a  blue  and  white  colour.  The  nitric 
acid  has  no  effect  whatever  *. 

7.  Molybdic  acid  combines  readily  with  the  alka- 
line and  earthy  bases,  which  have  the  name  of  moiyi^ 
dates. 

S.  This  acid  has  not  been  applied  to  any  nse. 
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Sect.  XVI.  Of  Cbromic  Acnu 

1.  This  acid  was  discovered  by  Vauqnelin  in  the 
Vear  7707*  It  has  only  been  found  in  small  quantity, 
m  combination  with  lead  or  iron. 

2.  Chromic  acid  may  be  obtained  by  boiling  the  red 
lead  ore  of  Siberia  in  a  solution  of  carbonate  of  potash, 
and  precipitating  it  by  means  of  another  acid,  which 
has  a  stronger  attraction  for  the  potash.  A  red  or 
yellow  orange  powder  falls  to  the  bottom,  which  is  chro- 
mic acid. 

3.  It  has  an  acrid  and  peculiar  metallic  taste,  more 
perceptible  than  any  other  metallic  acid. 

4.  When  exposed  to  the  action  of  light  and  calorie, 
in  open  vessels,  it  assumes  a  green  colour;  but  in  close 
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acid  properties  it  returns  to  the  state  of  green  oxide. 
This  is  the  only  metallic  acid,  which  by  the  action  of 
caloric,  easily  parts  with  its  oxygen.  ^ 

5*  Strongly  heated  with  charcoal,  chromic  acid  be- Action  of 
comes  black,  and  is  easily  reduced  to  the  metallic  state  «haRosL 
without  fusion.     It  is  probable  also,  that  it  may  be  de- 
composed with  equal  facility  by  hydrogen,  phosphorus, 
and  sulphur.  ^  ^^ 

6.  Chronic  acid  is  soluble  in  water,  and  crystallizes  Watciw 
by  cooling  and  evaporation,  in  prisms  of  a  ruby  red  co- 

'ottr.  ...  ....  *39 

7.  The  muriatic  acid  by  distillation  with  a  moderate  MnuUs 
heat  with  the  chromic  acid,  passes  to  the  state  of  oxy-**i<^ 
muriatic  acid,  and  the  mixture  acquires  the  property 

of  dissolving  gold.  In  this  respect  it  resembles  the  ni- 
tric acid,  and  it  is  the  only  metallic  acid  which  is  di- 
stinguished by  this  property. 

8.  The  chromic  acid  combines  readily  with  the  alka-i 
lies,  and  has  the  peculiar  property  of  giving  an  orange  po«a& 
colour  to  the  crystals :  from  this  it  derived  its  name. 

The  compounds  are  called  chromates. 

9.  The  chromic  acid,  from  its  peculiar  colonr,  and  riL^^^' 
the  beautiful  colours  which  it  communicates  to  other 
bodies,  promises  to  be  useful  in  painting  on  porcelain 

and  glass,  or  even  in  dyeing. 

Sect.  XVIL  0/ Columbic  Aczih 

1.  The  last  of  the  metallic  acids  is  the  colnmhig^  PiacMnni 
which  was  discovered  by  Mr  Hatchet  in  X 80 1.    In      ^43 
the  ore  from  which  it  was  extracted,  it  is  combined  ^*^ep«a- 
with  oxide  of  iron,  firom  which  it  was  separated,  by^^ 
exposing  it  to  a  strong  red  heat,,  with  five  times  its 
weight  of  carbonate  of  potash.     The  alkali  combined 

with  part  of  the  acid,  and  from  this  it  was  separated  by 
water.  By  repeatedly  fusing  the  residnnm  with  po- 
tash, he  separated  the  whole  pf  the  acid  from  the 
iron,  which  latter  combined  with  muriatic  acid  that 
was  added  to  it.  By  treating  the  alkaline  solution  with 
nitric  acid,  a  precipitate  of  a  white,  flaky,  insoluble 
substance  was  obtained.    This  is  the  columbic  acid. 

2.  It  is  of  a  pure  white  coloor,  but  not  very  heavy,  p^plffi^ 
and  has  scarcely  any  perceptible  taste  \  it  is  not  soluble    ''^ 

in  boiling  water,     v^hen  some  of  the  powder  is  placed 
upon  litmus  paper,  moistened  with  distilled  water,  the      ^.- 
paper  in  a  few  minutes  becomes  red.    When  exposed  Aciimi  ef 
to  the  blow-pipe,  it  is  not  fusible,  but  only  becomes  ofhcat 
a  less  brilliant  white.  ^^ 

3.  It  is  dissolved  in  boiling  sulphuric  acid,  and  forms  Qfaodtab 
a  transparent  colourless  solution,  which  is  only  perma- 
nent while  the  acid  is  in  a  concentrated  state ;  for  if  it 

be  diluted  with  water,  it  assumes  a  milky  appearance  ; 
a  white  precipitate  is  deposited,  which,  as  it  dries  on 
the  filter,  changes  when  completely  dry  to  a  brownish 
gray.  It  is  then  insolnble  in  water,  has  no  taste,  is 
semitransparent,  and  breaks  with  a  glossy,  vitreous 
fracture.  This  compound  appears  to  be  formed  of  the 
sulphuric  and  columbic  acids.  Nitric  acid  has  do  ef- 
fect on  the  columbic  acid  *.  .  •  pkiL 


Sect.  XVIII.  O/Acstic  Acnu 
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I.  Acetic  acid,  or  vinegar,  was  one  of  the  earliest  jsa^oryi 
known.     This  indeed  was  to  be  expected,  from  the 
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kMt,     manner  and  the  abaad«oee  in  which  it  is  produced,  as 
'-    1^       '  it  is  the  first  change  to  which  wine  and  similar  liquids 
are  subject.  The  sourness  whfch  exists  in  these  liquids, 
is  owing  to  the  production  of  this  acid.     It  has  differ- 
ent names,  according  to  the  state  in  which  it  is  found. 
6^%      When  it  is  first  prepared,  it  is  known  under  the  name 
o£  vinegar;  when  purified  by  distillation,  it  is  called 
diattUed  vinegar;  and  when  it  is  strongly  concentrated, 
6^p      it  is  called  radioed  vinegar,  or  acetic  add* 

2.'  The  process  by  which  vinegar  is  obtained  is  the 
fermenting  process  of  many  vegetable  matters,  what  is 
nsually  denominated  the  acetous  fermentation,  or  the 
second  stage  of  the  fermentative  process  of  vegetable 
'  matter,     llie  circumstances   in  which  this  fermenta- 

tion takes  place  are,  a  temperature  between  70^  and 
80^,  the  addition  of  some  fermenting  substance,  and 
exposure  to  the  air. 

The  process  which  is  recommended  by  Boerhaave 
is  generally  followed.  Two  large  hogsheads  are  pre- 
pared, by  fixing  about  a  foot  from  the  bottom,  a 
grating  of  rods,  on  which  vine  branches  are  to  be 
placed.  The  wine  to  be  fermented  is  poured  into  the 
vessels  }  the  one  is  to  be  filled  to  the  top,  and  the  other 
only  one  half.  They  are  both  left  exposed  to  the  air. 
Fermentation  begins  in  the  vessel  which  is  half  full  \ 
when  it  is  completely  begun,  fill  it  up  from  the  other 
vessel,  which  interrupts  the  fermentation  in  the  full 
hogshead,  and  it  commences  in  that  which  is  half  full. 
When  this  has  continued  for  a  little  time,  it  is  filled 
vp  from  the  other  vessel,  in  which  the  fermentation 
again  -commences,  and  is  interrupted  in  the  other* 

Thus,  the  process  is  carried  on  by  alternately  empty- 
ing and  filling  the  vessels  till  vinegar  is  formed,  which 
fi'o      g^ncnilly  requires  a  period  of  firom  12  to  15  days. 
F^ropertlea      3*  Vinegar  is  generally  of  a  yellowish  colour,  an 
acid  taste,  and  agreeable  smell.     It  reddens  vegetable 
blues,  and  when  exposed  to  heat,    it  is  entirely  dis* 
sipated.    The  specific  gravity  varies  from  1.005  ^^ 
1.02 CI.     It  varies  considerably   in  colour,   specific 
gravity,   and  other  properties,  according  to  the  sub- 
stances from  which  it  has  been  obtained.     Vinegar  in 
this  state  is  extremely  apt  to  be  decomposed.     Scheele 
has  pointed  out  a  very  simple  process,  by  which  it  may 
be  preserved  for  a  long  time.    Put  the  vinegar  into 
bottles,  and  place  them  over  the  fire  in  a  vessel  filled 
with   water.    Let  the  water  boil  for  a  moment,  and 
then  take  out  the  bottles,  after  which  it  may  be  kept 
^^      for  aeTeral  years. 
Peitfedby      4«  To  separate  the  impurities  with  which  vinegar 
JMUatioB.  is  contaminated,  it  is  distilled  with  a  moderate  heat  \ 
the  temperature  must  not  exceed  that  of  boiling  water, 
and  the  process  should  be  carried  on  only  till  about  4 
of  the  quantity  have  passed  over.      This  is  distilled 
vinegar,    or  the  acetous  acid  of  the  chemists.     It  is 
then  perfectly  transparent  and  colourless,  has  an  agree- 
able odour,  and  a  strong  acid  taste.     The  vinegar  in 
this  state,  when  exposed  to  a  sufficient  degree  of  cold, 
is  partly  jfrozen.    As  the  ice  which  is  formed  consists 
almost  entirely  of  water,    when  it  is  separated  the 
fluid  which  remains  is  the  .vinegar  highly  concentra* 
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Ot  flsdical  5*  To  prepare  what  has  been  denominated  radical 
vinegar,  a  salt,  of  which  this  acid  forms  a  component 
part,  most  be  decomposed.  The  acetate  of  copper,  or 
verdigrisi  b  generally  employed  for  this  pnrpose.  It  is 
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reduced  to  powder,  and  distilled  in  a  retoii  with  a 
strong  heat.  The  liq^uid  which  first  comes  over  is  in- 
sipid and  colourless,  and  must  be  kept  separate  from 
the  remaining  part  of  the  product,  which  is  the  acetic 
acid  in  a  highly  concentrated  state.  It  has  generally 
a  green  colour,  being  contaminated  with  a  little  cop- 
per, but  it  may  be  purified  by  distillation  with  a  mode- 
rate heat,  by  which  it  is  rendered  colourless. 

6.  The  acid  in  this  state  was  at  first  considered  by  AeetMs 
chemists  as  different  from  the  acetous  acid  in  its  pro-*^*^^* 
perties,  affinities,  and  in  the  compounds  it  forms  ^i^h^^'^l^^ 
other  bodies.    This  was  the  opinion  of  the  celebrated  aiflfoKBU 
BerthoUet,  and  the  same  opinion  was  adopted  by  almost 

all  chemists.  It  was  supposed  that  it  was  the  acetous 
acid  in  combination  with  another  portion  of  oxygen, 
and  hence  it  was  denominated,  according  to  the  present 
nomenclature,  acetic  acid.  ^54 

7.  The  nature  and  properties  of  these  two  supposed  Foand  !• 
acids  were  at  last  investigated  fully  by  Adet  and  Dar-^^"***» 
racq,  who  proved  that  there  was  no  diflerence  in  the 
proportion  of  oxygen  in  the  acetous  and  acetic  acids. 

This  conclusion  was  controverted  by  Chaptal  and  Da- 
bit,  who  endeavoured  to  support  the  opinion  of  Ber- 
thoUet, that  the  two  acids  are  distinguished  from  each 
other  by  different  properties  and  different  combinations 
with  other  bodies.  It  is  now  generally  admitted,  that 
what  have  been  called  the  acetous  and  acetic  acids, 
are  essentially  the  same,  their  apparent  diflference  de- 
pending on  the  quantity  of  water,  mucilage,  and  other 
substances  with  which  the  acetous  acid  is  combined.  ^^^ 

8.  This  acid,  when  pure,  is  transparent  and  colour- Pjropevtits. 
less.    In  the  state  of  acetous  acid,  it  has  an  agreeable, 
aromalic  odour.    In  the  state  of  acetic  acid,  or  when  it 

is  highly  concentrated,  it  acquires  a  sharp,  penetrating 
odour,  different  from  that  of  the  vinegar,  and  in  this 
state  it  is  extremely  acrid.  Applied  to  the  skin  it  red- 
dens and  destroys  it.  It  is  highly  volatile;  and  when 
exposed  to  the  open  air,  it  is  soon  dlnipated.  When., 
heated  in  contact  with  the  air,  it  inflames.  ^^ 

9.  This  acid  may  be  obtained  in  crystals,  by  forming  CrTitnU 
distilled  vinegar  into  a  paste  with  charcoal,  and  sub-  liasi. 
jecting  the  mixture  to  a  temperature  which  does  not       ^5^ 
exceed  212^.     By  this  heat  the  watery  part  is  dissipa- Aetioa  ef 
ted,  and  the  acid  remains  behind  \  but  when  a  stronger  ^^.- 
heat  is  applied,  the  acid  itself  is  driven  off.     Bj  re- 
peating the  process  the  acid  may  be  obtained  crystaU 

lized. 

10.  Acetic  acid  undergoes  no  perceptible  change  b? 
the  action  of  oxygen,  hydrogen,  or  azotic  gases  \  and  it 

is  not  altered  by  charcoal,  phosphorus,  or  sulphur.  ^(t  • 

1 1.  Acetic  acid  is  decomposed  by  the  sulphuric  aeid.  Of  r  ~  ' 
It  absorbs  carbonic  acid,  and  dissolves  boracic  acid.  It 
is  also  decomposed  by  nitric  acid,  and  is  converted  into 
carbonic  acid  and  water.  Dr  Higgins  analyzed  tha 
acetic  acid  by  decomposing  it  in  combination  with  aa 
alkali.  He  distilled  in  a  glass  retort  7680  grs.  of  ace- 
tate of  potash,  that  is,  potash  combined  with  acetic  acid^ 
and  he  obtained  the  following  products. 
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Dr  Higgins  was  at  a  loss  to  accoont  for  this  defici* 
ency,  till  by  repeated  experiments  lie  found  that  it  is 
always  owing  to  the  water  and  oil,  and  chiefly  to  the 
water  which  is  carried  off  by  the  elastic  fluids.  He 
states  the  quantity  of  water  carried  oS  in  vaponr  at 
700  grs.  and  the  quantity  of  oil  carried  off  in  the  same 
way  at  26.9402,  which  together  make  up  the  whole 
f  Experim  deficiency  f  •  The  potash  remained  behind  lanaltered  ^ 
n^R^  and  j|,g  acetic  acid,  therefore,  has  been  decomposed,  and 
tiom  p.  27  ^^^  yielded  the  products  which  were  obtained  by  distil- 
lation. But  the  constituent  principles  of  these  pro- 
ducts are  oxygen,  hydrogen^  and  carbon  j  and  from 
the  proportions  of  oxygen  and  carjbon  which  enter  in« 
to  the  composition  of  carbonic  acid,  the  proportions 
of  carbon  and  hydrogen  in  carbonated  hydrogen  gas, 
and  of  oxygen  and  hydrogen  in  the  composition 
of  water,  J  00  parts  of  acetic  acid  are  composed  of 
abont, 

50  oxygen. 
36  carbon, 
14  hydrogen^ 
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12.  The  compounds  which  acetic  acid  forms  with 
alkalies,  earths,  and  metallic  oxides,  are  denominated 
acetates, 

13.  The  order  of  its  affinities  is  the  foUowbg  : 

Barytes, 

Potash, 

Soda, 

Strontites, 

Lime, 

Ammonia, 

Magnesia, 

Metallic  oxides^ 

Glucina, 

Alumina, 

Zirconia. 

Sect.  XIX.  0/  Oxalic  Acid. 

I.  This  acid  exists  ready  formed  in  the  oxalis  aceUh 
sella  or  wood-sorrel,  and  some  other  species  belonging 
to  the  same  genas  of  plants.     From  this  it  derives  the 
name  of  oxalic  acid.     It  was  originally  denominated 
the  saccharine  acid^  or  the  acid  of  sugar,  because  it  was 
obtained  from  that   substance*      Its   properties   were 
first  particularly  investigated  by  Bergman  and  Scheele, 
and  the  method  of  preparing  it  is  given  by  the  for- 
155^       mer. 
Method  of       2.  An  ounce  of  white  sugar  in  powder  is  put  into  a 
obtaining,   retort,  with  three  ounces  of  strong  nitric  acid.     During 
the  solution,  a  great  quantity  of  fumes  of  the  nitrous 
acid  escapes.     Apply  heat  till  the  liquor  boils,  and  ni- 
tons gas  is  then  driven  off.     When  the  liquor  in  the 
retort  acquires  a  reddish  brown  colour,  add  three  ounces 
more  of  nitric  acid,  continue  the  boiling  till  the  fumes 
cease,  and  the  colour  of  the  liquor  vanishes.     Four  out 
the  liquor  into  a  wide  shallow  vessel ;  and,  when  it  cools, 
crystals  will  be  formed  in  slender  four-sided  prisms,  which 
may   be  collected  and  dried  in  blotting  paper.     The 
crystals  thus  obtained  may  be  again  dissolved  in  distilled 
water,  and  evaporated  to  obtain  new  crystals.     Oxalic 
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acid  may  be  obtained  by  a  similar  process  firom  Otber     Acidii 
vegetables,  and  from  some  animal  substances,  as  gum  *      V      * 
arable,  alcohol  and  honey.  665 

3.  Prepared  in  this  way,  oxalic  acid  is  in  the  con-  Propcrticc. 
Crete  state,  crystallized  in  four-sided  prisms,  terminating 

in  two-sided  summits.  They  are  white  and  transparent, 
and  have  a  considerable  lustre.  They  have  a  strong 
sharp  taste,  change  vegetable  blues  into  a  red  colour, 
and  produce  the  same  effect  on  all  vegetables  except 
the  indigo. 

The  acid  properties  of  this  substance  are  so  strong, 
that  one  part  of  concrete  oxalic  acid  gives  to  3600 
parts  of  water,  the  property  of  reddening  paper  stained 
with  turnsole.  666 

4.  When  oxalic  acid  is  exposed  to  heat,  it  is  vo- Action  of 
latilized,  partly  in  a  liquid,  and  also  in  a  solid  and  crys-he^t. 
talline  form.     It   is   not  decomposed,   bnt   at  a  high 
temperatnrej  but,  when  it  is  exposed  to  a  moderate 

heat,  it  dries,  is  covered  with  a  white  crust,  and  is 
spon  reduced  to  powder.  It  loses  t\;-  of  its  weight  when 
put  upon  burning  charcoal ;  it  exhales  a  pungent,  irri- 
tating smoke,  and  there  remains  behind  a  white  alka- 
line residue.  ^6^ 

5.  This  acid  is  deliquescent  In  the  air,  when  it  is  Of  water, 
loaded  with  moisture.     Cold  water  dissolves  abont  ^  its 
weight  of  the  acid  j  boiling  water  dissolves  a  quantity 
eqnal  to  its  own  weight.  55$ 

6.  Oxalic  acid  is  decomposed  by  the  sulphoric  acid  Camposi- 
with  the  assistance  of  heat,  and  charcoal  is  deposited ;  ^<*^ 
at  the  boiling  temperature  it  is  decomposed  by  the 
nitric  acid,  and  converted  into  water  and  carbonic 
acid.  According  to  Fouicroy,  the  component  parts  of 
oxalic  acid,  as  they  have  been  ascertained  by  him  and 
Vauquelin,  are 
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J,  Oxalic  acid  combines  with  the  alkalies,  earthsi  Com- 
and  metallic  oxides,  and  the  salts  thus  formed  are  dis-  V^^*" 
tinguished  by  the  name  of  oxalates,  669 

8.  The  affinities  of  this  acid  are  in  the  following  Affimtict. 
order : 

Lime, 

Barytes, 

Strontites, 

Magnesia, 

Potash, 

Soda, 

Ammonia, 

Alumina. 

Sect.  XX.  Of  Tartaric  Acid. 

X,  This  acid  was  procured  by  Scheele  in  a  separate  nigtoi/. 
state,  in  the  year  1770,  the  process  for  which  be  com- 
municated to  M.  Retzius,  who  published  the  account 
of  it  in  the  Swedish  Memoirs  for  that  year.  It  was  the 
first  discovery  in  the  bright  career  of  that  distinguish- 
ed chemist.  ^  ^^ 

7m  The  process  which  he  followed  was  by  boiling  a  prep«fa. 
quantity  of  the  substance  called  tartar^  or  cream  ^u««l 

tartar^ 
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AcMt.  iartar^  in  wtter,  «iid  mdding  powdered  cbiilk  till  eRer- 
vescenee  ceaiies,  and  th«i  liquid  no  longer  reddens  ve- 
^table  bluee.  It  is  tken  allowed  to  cool ;  the  liquor 
is  filtered  ;  and  a  white  insoloble  powder  remains  on 
the  filter,  which  is  carefully  removed  and  well  watb- 
ed.  Thia  is  j)ut  into  a  matraas,  and  a  quantity  of  sul- 
pha ric  acid,  equal  io  weight  to  the  chalk  employed,  di« 
hited  with  water,  is  poured  upon  it.  The  mixture  ii 
allowed  to  digest  for  12  boors  on  a  sand  bath,  stirring 
It  occasionally  with  a  glass  rod.  Tiie  sulphuric  acid 
combines  with  the  lime,  and  forms  a  sulphate  of  lime, 
which  falls  to  the  bottom.  The  liquid  contains  the 
tartaric  acid  dissolved  in  it.  This  is  decanted  off,  and 
a  little  acetate  of  lead  is  dropt  into  it,  as  a  test  to  de- 
tect the  sulphuric  acid,  should  any  remain.  With  it 
it  forms  an  insoluble  precipitate  \  and  if  thjs  be  the 
case,  it  most  be  diluted  again  with  more  tartrate  of 
tifkCy  to  carry  off  what  remains  of  the  sulphuric  acid. 
It  is  then  evaporated,  and  about  y  of  the  weight  of 
tartar  employed  is  obtained,  of  concrete  tartaric  acid. 
To  purify  this,  the  crystals  may  be  dissolved  in  distil* 
led  water,  and  again  evaporated  and  crystallized.  It 
aeems  probable,  Fourcroy ,  observes,  that  this  acid 
exists  in  a  state  of  purity  in  some  vegetables.  Vau« 
qnelin  has  found  a  64th  part  in  the  pulp  of  the  taroa* 
rind, 

3.  Tartaric  (or  tartarous)  acid,  thus  obtained,  is  in 
the  form  of  very  fine  needle-shaped  crystals  ^  but  they 
have  been  differently  described  by  different  chemists. 
According  to  Bergm.tO,  they  are  in  the  form  of  small 
plates  attached  by  one  extremity,  and  diverging  at  the 
other.  They  have  been  Found  by  others  grouped  toge* 
titer  in  the  shape  of  needles,  pyramids,  regular  six-sided 
prisms,  and  square  and  small  rbomboidal  plates.  The 
specific  gravity  is  1.5962. 

4.  This  acid  has  a  very  sharp,  pungent  taste ',  di« 
loted  jwith  water,  it  resembles  the  taste  of  lemon 
joice  ^  and  it  reddens  strongly  blue  vegetable  co- 
loars. 

5.  When  it  is  exposed  to  heat  on  bumtng  coals,  it 
flielts,  blackens,  emits  fames,  froths  up,  and  exhales  a 
aimrp,  pungent  vapoar.  It  then  burns  with  a  blue 
flame,  and  leaves  behind  a  spongy  mass  of  charcoal,  in 
which  some  traces  of  lime  have  been  detected.  Four 
ooQcrs  of  the  concrete  crystallized  acid,  carefully  dis- 

9 Tottrtr^^^^^^^  gave  the  following  products*  : 
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6.  In  the  decomposition  of  tartaric  acid  by  heat^ 
fine  of  the  most  remarkable  products  which  particular- 
ly characterizes  it,  is  an  acid  liquid  of  a  reddish  colour, 
avhich  amounts  to  one- fourth  part  of  tlie  weight  of  the 
former.  This  was  formerly  known  by  the  name  of 
|»yrotartarous  acid.  It  has  a  slightly  acid  taste,  pro* 
duces  a  disagreeable  sensation  on  the  tongue,  is  strong- 
ly empyreumatio,  and  reddens  the  tincture  of  turnsole* 
jBut  k  has  been  found  by  the  experiments  of  Fourcroy 

Vol.  V.  Fart  U.  f 
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and  Vaaqoelin,  to  be  the  acetic  acid  impregnated  with 
an  oil  f  (a). 

7*  Tartaric  acid  is  very  soluble  in  water.  The  spe- 
cific gravity  of  a  solution  formed  by  Bergman,  was 
Ibund  to  be  1.230.  Thici  solution  in  water  is  not  solu- 
ble to  spontaneous  decomposition,  onless  it  is  diluted. 
While  it  is  concentrated,  it  loses  nothing  of  its  acid 
nature  or  its  other  properties. 

8.  Bergman  supposed  that  tartarous  acid  could  not 
be  changed  by  the  strongest  mineral  acids,  and  more 
especially  by  the  nitric  ^  but  Herrostadt  has  succeeded 
in  converting  it  into  oxalic  acid  by  several  successive 
distillations,  with  six  times  its  weight  of  nitric  acid. 
Ttiree  hundred  and  sixty  parts  of  tartaric  acid  yielded 
560  parts  of  oi^alic  acid,  which  shews  that  it  had  com- 
bined with  a  great  additional  proportion  of  oxygen  %• 

9.  According  to  the  analysis  of  Fourcroy  and  Vau- 
quelin,  100  parts  of  this  acid  are  composed  of 

70.5  oxygen, 
19.0  carbooi 
J  0.5  hydrogen. 

100.0 

^79 

10.  The  affinities  of  this  acid  are  in  the  following  Affinitiei* 

order : 

Lime, 

Barytes, 

Strontites, 

Magnesia, 

Potash, 

Soda, 

Ammonia, 

Alumina. 

Sect.  XXL  OfCiTnicAcny. 

1.  The  sour  acid  or  taste  of  the  joice  of  lemons  and  Koond  in 
oranges  is  well  known,     This  is  nitric  acid^  but  it  ts^its. 
mixed  with  water  and  mncilage;  and  various  processes 

have  been  proposed  to  obtain  it  in  a  state  of  purity.  681 

2.  The  first  which  succeeded   was  proposed  by  M.  Prcpaia- 
Georgins,  an  account  of  which  was  published  in  the^^*"* 
Swedish  Memoirs  for  tlie  year  1774.    His  process  was 

the  following.  It  consisted  in  filling  bottles  with  le- 
mon juice,  shutting  them  up  close,  and  placing  them 
for  some  time  in  a  cellar  to  separate  the  mucilage.  He 
afterwards  exposed  it  to  a  temperature  of  about  24^; 
thq  watery  part  froze,  and  carried  with  it  a  portion  of 
mucilage.  This  was  removed,  and  the  liquid  part 
which  remained  was  again  frozen,  till  the  solid  part 
had  a  perceptible  acid  taste.  The  joice  thn«  reduced 
to  one -eighth  part  of  its  original  bulk,  is  eight  times 
stronger,  and  requires  the  same  quantity  of  potash  for 
saturation.  In  this  state  of  concentration  it  was  pre- 
served.      ,         ,  ^  6St 

3.  But  in  this  state  it  is  not  pore.     We  are  indebt- Procen  of 
ed  to  Scheele  for  the  discovery  of  the  process  by  which  ^^heelc. 
ft  is  obtained  in  a  state  of  purity,  and  for  ascertatnin^c 

3  X  tlio 


^  (a)  The  pyromncous  and  the  pyroligneoos  acids  are  to  be  regarded  in  the  same  light.  The  peculiar  proper- 
^s  which  were  supposed  to  distioguisli  them  from  other  acids  were  foaad  by  the  same  pfailosophexs  to  be  owing 
Io  a  similar  impregnation. 


^3 
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acid  to  be 
added. 
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the  eharacten  by  \Mch  it  is  distinguished  from  ttrta* 
TIC  acid,  with  which  it  was  formerly  confonnded.  I«e- 
rooD  jaice  which  has  been  filtered,  is  saturated  with 
powdered  chalk.  While  the  chalk  is  added,  an  effer* 
Tescence  takes  place,  which  is  owing  to  the  combina- 
tion of  the  citric  acid  with  the  lime,  and  the  separa- 
tion of  the  carbonic  acid  from  it  in  the  state  of  gas* 
When  the  eSer?e8cence  ceases,  a  white  powder  Mis 
to  the  bottom.  This  is  the  lime  combined  with  the 
citric  acid.  Wash  this  powder  with  warm  water  till 
it  passes  off  colourless,  then  put  the  salt  which  has  been 
washed  into  a  matrass  with  a  little  water.  Take  such  a 
quantity  of  concentrated  8ulphuric_acid,  diluted  with  six 
or  seven  parts  of  water,  as  may  be  necessary  to  saturate 
the  lime  which  has  been  employed  ;  boil  it  for  a  few 
minutes,  then  let  it  cool,  and  filter  the  liquor.  The 
sulphate  of  lime,  formed  by  the  decomposition  of  the 
calcareous  citrate,  remains  upon  the  filtre.  The  fil- 
tered liquor  contains  the  pure  citric  acid,  which  is  to 
be  evaporated  to  the  consistence  of  a  syrup,*  and  to  be 
set  by  in  a  cool  place  to  crystallize.  The  citric  acid  is 
thus  obtained  in  small  crystals. 

Scbeele  thinks  that  is  necessary  to  add  a  small  ex* 
cess  of  sulphuric  acid,  to  take  up  the  whole  of  the 
lime  from  the  citric  acid.  But  D'lzh  is  of  opinion  thai 
*Jf^urarc^,  this  excess  of  salphoric  acid  is  only  necessary,  to  de- 
Coiriwut.  stroy  the  remaining  portion  of  mucilage  which  adheres 
CAmi.  torn.  (Q  (|,g  citric  acid,  and  thus  to  separate  from  it  every 
^^ 6%A^  extraneous  substance  *. 

Svppoied  But  it  has  been  observed,  that  when  an  excess  of 
sulphuric  acid  is  employed,  it  may  act  upon  the  citric 
acid  itself,  decompose  it,  and  produce  the  black  matter 
which  was  supposed  to  be  owing  to  the  mucilage  which 
adhered  to  it.  And  it  appears,  from  an  investigation 
by  Proust  on  the  preparation  of  this  acid,  that  when 
too  much  sulphuric  acid  is  employed,  it  decomposes 
the  citric  acid,  and  prevents  it  from  crystallizing.  To 
prevent  this,  a  small  quantity  of  chalk  is  added.  He 
found  that  four  ounces  of  chalk  were  necessary  for  the 
saturation  of  94  ounces  of  lemon  juice,  and  that  the 
.  -  .product  which  he  obtained  amounted  to  *ii  ounces  of 
Phm'l^  citrate  of  lime ;  and  to  decompose  this,  he  added  20 
ounces  of  diluted  sulphuric  acid  f  • 

4.  When  citric  acid  is  pure,  it  cirstallizes  in  rhom- 
boidal  prisms,  whose  sides  are  inclined  to  each  other 
at  angles  of  60^  and  120^,  terminating  at  each  end  in 
four  trapezoidal  faces, .  which  include  the  solid  angles. 
By  slow  cooling  of  large  quantities  of  the  solution  of 
the  pore  acid,  evaporated  to  the  consistence  of  syrop, 
Dizid  obtained  very  fine  crystals. 

5.  Citric  aoid  has  a  very  strong  acid  taste,  and 
even  seems  to  be  caustic ;  but  whipn  it  is  diluted  with 
water,  the  taste  is  cooling  and  agreeable.  It  has  a  very 
slight  odour  of  lemons,  and  it  reddens  blue  vegetable 
coloora. 

6.  When  exposed  to  heat,  it  melts  rapidly  in  its  own 
water  of  crystallization.  When  the  solid  acid  is  put 
npon  burning  coals,  it  qoickly  fuses,  froths  np,  exhales 
a  sharp  penetrating  vftpoor,  and  is  reduced  to  the  state 
of  charcoal.  Distilled  in  a  retort,  it  is  partly  disengaged 
without  decomposition,  seems  to  be  converted  partly 
into  vinem,  and  then  yields  carbonic  acid  gas,  carbo- 
nated hydrogen  gas,  and  there  remains  in  the  retort  a 
mass  or  light  ch»rooal. 
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7.  Exposed  to  the  air,,  it  effloresces  in  a  dry,  warm    Adds, 
atmosphere  'y   but  when   the  air  is  moist,  it   absorbs '       «  -^ 
water,  and  loses  its  crystalline  form.     It  is  very  solo-  ^^^^ 
ble  in  water.     Seventy*five  parts  of  water  dissolve  loo 

of  the  acid.  688 

8.  Sulphuric  acid,  when  concentrated,,  converts  itAcids. 
into  acetic  acid.     It  is  also  decomposed  by  the  nitrio 
acid,  which  converts  it  partly  into  oxalic  acid,  but  the 
greater  proportion  into  acetic  acid.  ^g^ 

9«  From  tlie  experiments  which  have  been  madeCenpoM. 
with  this  acid,  by  decomposing  it  by  means  of  other tioo. 
acids,  and  the  products  which  it  affords,  and  its  con* 
version  into  acids  whose  component  parts  are  knowsi 
it  seems  to  be  pretty  certain  that  oxygen,  hydro- 
gen,  and  carbon  enter  into  the  composition  of  citrto 
acid.  699 

lo.  This  acid  enters  into  combination  with  alkalies,  Gem- 
earths,  and  metallic  oxides,  and  forms  salts  which  arel^^""^ 
denominated  citrates.  691 

z  I.  The  affinities  of  citric  acid  axe  the  fbllowiag :   Afiaitka 

Lime, 

Barytes, 

Strontites, 

Magnesia, 

Potash, 

Soda, 

Ammonia, 

Alumina, 

Zirconia. 


S£CT.  XXIL  Malic  Acid. 
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I.  Malic  acid  is  found  in  conaideraUe  proportion  mWt/imj* 
the  juices  of  a  great  number  of  finiits.  In  them  it  «x» 
ists  ready  formed,  and  particniarly  in  the  jnioe  of  ap* 
pies,  from  whieh  it  has  derived  its-  name.  In  some 
froits  it  exists  in  small  quantity,  mixed  with  a  gveal 
proportion  of  citric  acid,  as  in  two  species  of  caocnHk 
untf  oxfcoecoa  and  fdiis  idaa^  prutms  padus^  and  «o^ 
num  dulcamara.  These  acids  are  ibnnd  in  nearly 
equal  proportions  in  some  other  fruita,  as  in, the  goose* 
berry,  cherry,  and  strawbetry  j  but  it  exists  in  greateel 
abundance,  and  in  the  greatest  pnrity,  in  the  jnioe  of 

apples.  .  «w 

1.  It  IS  prepared  by  the  following  process,  whieh  mm  Metatd  of 
discovered  by  Scheele.    Bmise  a  quantity  of  sonr  ap»pn|?«n>f 
pies,  express  the  juice,  and  filter  it  thnragh  a  linen^ 
doth.     Saturate  this  juice  with  potash,  add  to  the  so- 
lution  acetate  of  lead  (sngar  of  lead)  dissolved  in 
ter,  and  continue  the  addition  till  there  is  no  more  _ 
cipitation.    The  acetic  acid  combines  with  the  potash^ 
and  remains  in  the  liquid,  while  the  nalie  acid  unites 
with  the  lead,  and  being  insolnble,  falls  to  the  hettoaK 
Wash  the  precipitate  with  water,  and  pour  npon  it  di* 
luted  sulphuric  acid.     The  snlpbnric  acid  eoo^bioes 
with  the  lead,  and  foitts  an  insoluble  salt,  whidi  iUia 
to  the  bottom.    The  malie  add  remains  vncombinei 
in  the  liquid.    Care  should  be  taken  to  add  a  suffident 
quantity  of  the  sulphuric  add  to  separate  the  whde  «f 
the  malie  acid  from  the  lead,  which  may  be  known  by 
the  pore  acid  taste  unmixed,  with  the  sweet  taste  of  tfaie 
salt  of  lead.  4^ 

3.  When  this  acid  is  mixed  with  dtrio  acid,  an  hOif^n^ 
the  case  ia  the  juices  of  ttany  finiitii  Scheele  contrived  y^^,*^ 
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AeMf.  the  following  process  to  separate  them.  The  juice  is 
<  V  *  firvt  evftporated  to  the  consistence  of  honey  ;  alcohol  is 
poared  upon  it,  hy  which  the  two  acids  are  dissolved, 
and  a  great  quantity  of  mucilage  is  separated ;  the  al* 
cohol  is  then  evaporated  j  the  residue  after  evaporation 
IS  diluted  with  two  parts  of  water,  and  saturated  with 
chalk,  which  combines  with  both  the  acids.  The  ci- 
trate of  lime,  which  is  the  least  soluble,  is  separated  by 
evaporation ;  the  malate  of  lime,  or  the  combination 
^th  the  malic  acid,  may  be  also  separated,  by  adding 
another  portion  of  alcohol,  which  does  not  dissolve  tbe 
•alt,  but  a  saccharine  matter  which  had  combined 
with  tbe  malate  of  lime.  Tlie  malic  acid  may  then 
be  separated  as  before,  with  the  solution  of  the  sugar 
of  lead. 
Obta^Md  4*  "^i^o^Qclin  has  extracted  i^  very  pure  and  nearly 
fi««lMMse-^oQ^0^  malic  acid  from  the  juice  of  hoose^leek, 
(tempervivum  tectcrum^  Lin.)  It  exists  in  this  juice 
combined  with  lime.  He  extracted  it  by  evaporating 
the  juice,  pouring  alcohol  upon  the  residue  to  separate 
a  small  quantity  of  sugar  which  it  contained,  and  by 
adding  to  the  remaining  matter  an  equal  weight  of  con- 
centrated sulphuric  acid,  previously  diluted  with  seven 
or  eight  times  the  quantity  of  water.  But  as  some 
traces  of  sulphate  of  lime  are  always  found  in  the  ma* 
lie  acid  prepared  in  this  way,  he  prefers  the  followmg 
method. 

Add  to  the  juice  a  solution  of  sugar  of  lead  \  a  pre- 
cipitate is  formed,  which  b  to  be  decomposed  by  means 
i$    of  diluted  sulphuric  acid  *• 

5.  Malic  acid,  thus  obtained,  is  a  reddish  brown  li* 
^  quid,  of  a  pungent  acid  taste,  leaving  afterwards  the 
''^kotf  sensation  of  sweetness.  It  reddens  blue  vegetable  co- 
pitipsftiei*  lours.  It  never  assumes  a  crystalline  form,  but  be- 
f  FwauTiw'^""^*  thick  and  viscid  like  syrup  \  and  when  exposed 
Cmmmm,  to  dry  air,,  it  dries  in  thin  strata  like  a  brilliant  varnish, 
Gum,  torn,  for  which  purpose  it  might  be  employed  on  polished 
▼«i-P»799«  iorfaces-K 

ActiMi^of        ^*  Msiic  acid  is  very  readily  decomposed  by  heat. 

keat  It  becomes  of  a  dark  colour,  swells  up,  exhales  a  thick 

acrid  vapour  in  the  open  air,  and  leaves  behind  a  bulky 

mass  of  coal.     When  distilled  in  a  retort,  it  yields  an 

acid  water,  a  great  deal  of  carbonic  acid  gas,  a  little 

carbonated  hydrogen  gas,  and  a  light  spongy  coal. 

Decanno-       7*  '^  *'  spontaneously  decomposed  in  the  vessels  in 

■ed  tp^  which  it  is  kept ;  undergoes  a  kind  of  vinous  fermen- 

taaeooilx-  tation,  and  deposits  a  mucous,  flaky  substance.     This 

decomposition  is  owing  to  the  intimate  redaction  of  its 

constituent  parts. 

8.  All  the  strong  acids  decompose  it.  Concentrated 
Bulphoric  acid  chars  it ;  and  it  is  converted  into  oxalic 
acid  by  nitric  acid.  Scbeele  discovered,  that  mucous 
natters  treated  with  nitric  acid,  passed  to  the  state  of 
malic  acid,  or  were  converted  into  this  acid,  and  into 
oaudic  acid. 

o.  The  proportions  of  the  constituent  parts  of  this 
acid  have  not  been  ascertained  \  but  from  its  decompo- 
sition, and  the  products  which  are  thus  obtained,  it  is 
■akaowB,  obvious  that  it  is  composed  of  oxygen,  hydrogen,  and 
carbon,  of  which  the  latter  is  supposed  to  be  in  great 
proportion. 

10.  Tbe  a£Bnities  of  this  acid  are  not  determined. 
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its  aflai-    The  compounds  which  it  forms  with  alkalies,  earths, 
^^^  and  metallic  oxides,  are  denominated  maiates^ 

II.  It  is  very  soluble  in  water. 


1.  Thn  acid  exists  most  abundantly  in  a  well  known  Hifttmy. 
substance,  nut  gails^  and  hence  it  has  obtained  the  name 

of  gallic  acid.  It  is  also  found  in  tbe  bark  and  wood 
of  many  other  plants.  It  was  first  examined  by  the 
academicians  of  Dijon  in  1772,  and  its  acid  proper- 
ties clearly  ascertained  $  but  it  is  to  Scheele  that  we 
are  indebted  for  the  discovery  of  the  process  by  which 
it  may  be  obtained  pure  and  crystallized.  The  account 
of  this  process  was  published  in  1780,  which  is  the  fol- 
lowing. yo3 

2.  To  one  part  of  nut  galls,  reduced  to  a  coarse  Prcpaia* 
powder,  add  six  parts  of  pure  water.     Let  the  infusion  ^^o* 
macerate  for  ic  days  at  the  temperature  of  between 

70^  and  80°  'f  filter  it,  and  put  the  liquid  into  a  large 
glass  or  earthen  vessel,  expose  it  to  the  air,  and  al- 
low it  to  evaporate  slowly.  A  thick  glutinous  pelli- 
'de  forms  on  the  top;  a  great  quantity  of  mucous 
flakes  are  precipitated,  and  the  solution  has  no  longer 
an  astringent,  but  a  perceptibly  acid  taste.  At  tbe 
end  of  two  or  three  months,  Scheele  had  observed  on 
the  sides  of  the  vessels  in  which  the  solution  was  con- 
tained, a  brown  crust  covered  with  shining  crystals  of 
a  yellowish  gray  colour.  He  found  also  a  great  quan- 
tity of  these  crvstals  under  the  thick  pellicle  which 
covered  the  liquid.  He  then  decanted  it,  and  added 
alcohol  to  the  precipitate,  the  pellicle  and  the  crystal- 
line crust,  and  applied  heat  The  alcohol  dissolved  the 
crvstallized  acid,  without  touching  the  mocilage.  The 
solution  was  now  evaporated,  and  the  gallic  acid  was 
obtained  pure,  in  small  shining  crystals  of  a  yellowish 
gray  colour. 

3.  Deyeux  has  pointed  out  another  method,  by  whiqh,  A,4hfr 
with   proper   precautions,  gallic  acid   may  be   morepnecM. 
readily  obtained.     He  introduces  into  a  larse  glass  re- 
tort, a  quantity  of  nut  galls  reduced  to  powder,  and  ap- 
plies heat  slowly  and  cautiously,  by  which  he  obtains 

a  Urge  quantity  of  laminated,  brilliant,  silvery  crystals, 
sufficiently  laige,  and  which  have  all  the  properties  of 
gallic  aoio.  But  in  following  this  process,  it  is  neces- 
sary to  observe,  that  the  heat  most  be  venr  moderate, 
and  not  continued  till  an  oil  is  disengaged,  which  in- •  Cmmhrm. 
stantly  disolves  all  the  crystals  sublimed  before  its  ap-CUn.  viU. 
pearance*.  pi  181. 

4.  Sir  H.  Davy  prepares  it  by  boiling  together  for  some  di^^^ 
time  carbonate  of  barytes,  and  a  solution  of  gall  nuts. 
This  affords  a  bluish  green  liquor.     When  diluted  sul-    . 
phuric  acid  is  dropt  into  it,  it  becomes  turbid ;  sulphate  Umtm. 
of  barytes  is  deposited,  and  after  filtration,  if  tbe  satu-  ^99'  ^^^ 
ration  of  the  earth  be  complete,  a  colourless  solution  of  ^'^  *" 
gallic  acid,  apparently  pure,  is  obtained  f .  ^  *'^ 

5.  Gallic  acid  is  crystallized  in  transparent  octabe-  pnLftic^. 
drons,  or  brilliant  plates  \  it  has  a  sharp,  pungent,  and  ^' 

austere  taste,  but  less  strong  and  astringent  than  that 
of  the  gall  not.  •         707 

6.  This  acid  is  not  sensibly  affected  by  exposure  to  Acuoa  of 
the  air.     It  requires  24  parts  of  cold  water,  and  about  water, 
two-thirds  of  its  weight  in  boiling  water,  to  dissolve  it, 

from  which  it  can  only  be  crystallized  by  a  very  slow 
evaporation.  ^ 

7.  With  a  moderate  heat»  it  rises  into  vapoar»  which  Qf  ^^ 
on  cooling  is  condensed  and  crystallized.    In  the  state 

of  vapoor,  it  has  n  sharps  aromatic  odovr,  resembling 

3X2  that 
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that  of  the  benzoic  acid.     Every  time  that  it  is  so- 

blimed,  even  with  a  moderate  beat,  it  Is  partially, de* 

composed  ^  water  is  formed,  an  acid  liquid,  carbonic 

acid  gas,  carbonated  hydrogen  gas,  and  some  drops  of 

a  brown  coloured  oil ;  and  there  remains  behind^  a  great 

quantity  o I  coaly  matter. 

8.  Concentrated  sulphuric  acid  d<;com poses  and  chars 

f  Fourrroy, the  gallic  acid.     Nitric  acid  converts  it  into  the  malic 

Comtaus.     j^d  oxalic  acids.     Oxymuriatic  acid  produces  peculiar 

Chtm.  torn.  ci^^j^^tB  on  the  jzallic  acid,  but  these  have  not  been  dis* 
▼11.  p.  iSt.  ^.       p  •11 

'iQ       tinctly  ascertained  f. 

Ofmeullic  9*  Although  we  have  not  yet  treated  of  metallic 
oxidei.  substances,  it  may  be  necessary  to  anticipate  a  little, 
and  mention  tbe  effects  of  gallic  acid  on  metallic 
oxides.  This  indeed  is  its  chief  characteristic.  On 
this  account,  it  is  much  employed  by  chemists,  to  dis- 
cover metallic  substances,  which  are  held  in  solution 
along  with  other  bodies.  Its  eflfects  on  the  metallic 
oxides  are  extremely  various,  and  with  different  metals 
it  affords  difltrent  coloured  precipitate*!.  The  more 
readily  the  metallic  oxides  give  up  their  oxygen,  the 
greater  is  the  change  produced  by  the  gallic  acid.  On 
some  metallic  solutions  it  has  no  effect^  such  are,  solu- 
tions of  platina,  of  zinc,  of  tin,  of  cobalt,  and  of  man- 
ganese. The  precipitates  of  the  different  metals  pro- 
duced by  means  of  gallic  acid,  exhibit  the  following 
colours : 
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Gold, 

tiilver, 

Mercury, 

Copper, 

Bismuth, 

Iron, 

Lead, 

Nickel, 

Antimony, 

Tellurium, 

Uranium, 

Titanium, 

Chromium, 

Columbiom, 


Brown. 

Brown. 

Orange -yellow. 

Brown. 

Citron-yellow. 

Black. 

While. 

Gray. 

White. 

Yellow. 

Chocolate. 

Reddish*browD. 

Brown. 

Orange. 


10.  The  component  parts  of  gallic  acid  are  the  same 
as  those  of  the  other  vegetable  acids,  but  having  a 
greater  proportion  of  carbon }  but  these  proportions 
have  not  been  ascertained. 

11.  The  compounds  which  the  gallic  acid  forms  with 
alkalies,  earths,  and  metallic  oxides,  are  denominated 
gaiiates. 

12.  The  affinities  *^of  this  acid  have  not  been  ascer« 
tained. 

Sect.  XXXlV.  Q/Bsszoie  Acid,. 

I.  Benzoic  acid  is  obtained  from  several  plants, 
and  particularly  from  the  styrax  hcn%ae\  a  trre  which 
grows  in  Sumatra  *,  from  Ihe  balsam  of  Peru  and  To- 
lu  *y  from  vanilla,  and  liquid  amber.  It  also  exists  in 
the  urine  of  children,  and  sometimes  in  that  of  adults, 
but  constantly  in  tbe  urine  of  quadrupeds  which  live 
on  grans  and  hay,  especially  in  that  of  the  horse  and 
cow.     It  is  suspected  also  that  it  exists  in  many  of  the 
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grasses,  and  that  it  10  derived  from  them  by  means  of    Acids, 
the  aliment  to  the  urine  of  tbe  animaU  in  which  it  is  ^       w     '^ 
found*     Fourcroy  and  Vaoquelin  suspect  that  it  exists 
in  t lie  sweet-scented  grass,  (janthoxanthum  odoratum^ 
Lin.)  which  gives  the  fiue  flavour  to  hay  J.  ifi^f^* 

Tbe  first  mention  of  benzoic  acid  is  made  by  Blaise  S^^IJJL 
de  Vigenere,  who  wrote  about  the  coimneneement  of^|^  n.  1S7. 
the  17th  century  (r).     He  says,  that  he  obtained  by 
distilling  benzoin,  an  acid  salt  which  crystallized  in 
needles,  of  a  penetrating  odour.     It  was  then  called 
Jiowers  of  hen%(dn^  but  at  present  benzoic  acid,  y,^ 

2.  To  obtain  this  acid  by  the  most  common  process,  PrepMra- 
put  into  an  earthen  pot  a  quantity  of  benzoin  grossly  tioo. 
powdered.     Cover  the  vessel  with  a  cone  of  paper,  and 

apply  a  veiy  gentle  h^at.  The  benzoic  acid  is  sublimed, 
and  attaches  itself  to  the  sides  of  tbe  cone,  ufaich  may 
be  renewed  every  two  hours.  Continue  the  process  till 
the  acid  sublimed  begins  to  be  coloured  by  tbe  oil 
which  is  disengaged.  By  a  process  proposed  by  Geof- 
frey, the  benzoin  reduced  to  a  powder  is  digested  in 
warm  water,  and  this  being  filtrated,  yields  on  cooling 
needle-shaped  ctystals  of  benzoic  acid  ^  but  the  quan- 
tity obtained  in  this  way  is  very  small,  which  led 
Scbeele  to  adopt  the  following  process.  He  took  I 
part  of  quicklime,  to  which  were  added  3  parts  of  wa- 
ter, and  afterwards  about  30  parts  more,  which  is  then 
to  be  gradually  mixed  %vith  4  parts  of  powdered  ben- 
zoin. Heat  the  whole  on  a  moderate  fire  fur  half  an 
hour,  continually  agitating  the  mixture  ^  then  remove 
it  from  the  fire,  and  let  it  remain  at  rest  for  several 
hours.  Decant  the  clear  supernatant  liquor,  and  add 
8  parts  more  water  to  the  residuum.  Boil  it  for  half 
an  hour,  and  mix  it  with  the  former.  Reduce  tbe  li- 
quor by  evaporation  to  two  parts  \  add  drop  by  drop, 
to  a  slight  excess,  muriatic  acid,  which  causes  the  ben* 
zoic  acid  to  precipitate,  by  separating  it  from  the  lime* 
Wash  the  precipitate  well  on  a  filter  \  and  to  obtain  il 
in  crystals,  dissolve  it  in  5  or  6  times  its  own  weight 
of  boiling  water,  which,  on  cooling,  yields  crystals  in 
the  form  of  long  compressed  prisms.  .^^ 

3.  Pure  benzoic  acid  is  either  in  the  form  of  a  light  Propoticfr 
powder,  perceptibly  crystallized,  or  in  the  form  of  very 

small  needles,  of  which  it  is  extremely  difficult  to  de- 
termine the  shape.  It  is  white  and  brilliant,  and  has 
some  degree  of  ductility  and  elasticity.  It  has  an 
acrid,  pungent,  acidulous,  and  very  bitter  taste.  In 
the  cold  the  odour  is  slight,  but  is  aromatic,  and  this 
is  sufficient  to  characterize  it.  It  reddens  the  tincture 
of  turnsole,  but  has  no  effect  on  the  syrup  of  violets. 
The  specific  gravity  of  benzoic  acid  is  0.667*  . 

4.  £xposed  to  a  moderate  heat,  it  melts,  forma  aAetLaoC 
soft  brown  and  spongy  body,  which  cools  into  a  solid  beat, 
crust,  exhibiting  on   the  surface  some  appearance  of 
crystallization.     With  a  stronger  heat  it  is  sublimed, 

and  exhales  a  white  acrid  vapour,  which  affects  tbe 
eyes.  It  burns  when  brought  into  contact  with  flame, 
and  the  whole  is  consumed  without  any  residuum. 
When  it  is  distilled  in  close  vessels,  great  part  so- 
blinies  unclianged,  but  part  is  decomposed  and  yields  n 
viscid  liquid,  a  considerable  quantity  of  oil,  and  a  mnch 
greater  quantity  of  carbonated  hydrogen  gas  than  anyi 

other 
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Other  body  of  (liis  nature.     A  very  small  portion  of 
coaly  matter  remains  in  the  retort. 

5*  It  13  not  sensibly  changed  by  exposure  to  the  air. 
It  ra  scarcely  soluble  in  cold  water.  Four  hundred 
parts  of  boiling  water  dissolve  20  paiCs  of  the  acid, 
19  of  which  are  separated  on  cooling. 

6.  Coneentrated  snlphuric  acid  readily  dissolves  this 
acid,  and  one  part  of  the  sulphoric  acid  passes  into  the 
state  of  sulphurous  acid.  Benzoic  acid  may  be  sepa- 
rated from,  this  solution  without  having  undergone  any 
change,  by  adding  water.  The  nitric  acid  dissolves  it 
in  the  same  way,  and  it  is  also  separated  by  means  of 
water.  Goyton  found,  by  distilling  nitric  acid  on  the 
concrete  benzoic  acid,  that  nitrous  gas  was  disengaged, 
only  towards  the  end  of  the  process,  and  that  the  acid 
itself  then  suhlimed  without  alteration. 

7.  As  this  acid  yields  by  distillation  oil  and  carbon- 
ated hydrogen  ga^,  it  is  obvious  that  it  Q)ust  be  com- 
posed of  carbon  and  hydrogen^  and  probably  also 
oxygen,  although  this  latter  has  not  been  discovered 
in  any  experiments  that  have  been  made  on  this  sub- 
stance. 

8.  Benzoic  acid  unites  very  readily  with  alkalies, 
earths,  and  metallic  oxides,  and  the  compounds  which 
are  thus  formed  are  denominated  benzoatts. 

9.  The  order  of  the  affinities  of  benzoic  acid  is  the 
following : 

White  oxide  of  arsenicy 

Potash, 

Soda; 

Ammonia, 

Barytes, 

Lime, 

Magnesia^ 

Alumina. 

Sect.  XXV.  Of  Succinic  Acid. 

r.  Succinic  acid,  formerly  called  volatile  salt  of  am« 
ber,  was  long  regarded  as  an  alkaline  salt.  It  was 
not  till  towards  the  end  of  the  17th  century,  that  its 
acid  properties  were  discovered.  As  amber,  the  sub- 
atance  from  which  the  acid  is  obtained,  is  found  in 
considerable  quantity  under  strata  of  substances  which' 
contained  pyrites,  it  was  thought  that  this  acid  was 
formed  by  sulphuric  acid.  This  was  the  opinion  of 
Hoffman  and  Neuman.  Amber  is  found  on  the  sea* 
coast  of  different  countries,  especially  in  the  Prussian 
territory  on  the  i^hores  of  the  Baltic.  .  The  name  of 
the  acid  is  derived  from  succinum^  the  Latin  name  for 
this  substance. 

2.  Succinic  acid  may  be  obtained  by  the  following 
process.  Introduce  a  quantity  of  amber  in  powder 
into  a  retort,  and  let  it  be  covered  with  dry  sand. 
Adapt  a  receiver,  and  distil  with  a  moderate  heat  in 
a  sand  bath.  There  passes  over  first  a  liquid  which 
is  of  a  reddish  colour,  and  afterwards  a  volatile  acid 
salt,  which  crystallizes  in  small,  white,  or  yellowish 
needles  in  the  neck  of  the  retort  \  and  if  the  distilla- 
tion be  continued,  a  white  light  oil  succeeds,  which 
becomes  brown,  ihick,  and  viscid.  The  acid  which 
is  obtained  in  this  way  is  contaminated  with  the  oil  \ 
and  therefore  to  separate  this  oil,  it  may  be  dissolved 
in  hot  Water,  and  passed. tbrough  a  filter  on  fdiich  has 
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been  placed  a  little  cotton  moistened  with  oil  of  amber, 
which  retains  the  oil,  and  prevents  it  from  passing 
through  along  with  the  acid.  The  acid  may  then  be 
evapprated   and  crystallized.      Guyton   has  observed, 


that  the  acid  may  be  rendered  quite  pure,  by  distilling 
off  it  a  sufficient  quantity  of  nitric  acid,  but  with  this  ^jj^  ^^ 
precaution,  that  the  heat  employed  is  nut  strong  enough  ^^x.  p^  162. 
to  sublime  the  succinic  acid  *.  725 

3.  The  acid  thus  obtained  is  in  the  form  of  white,  Properucs. 
shining,  transparent  crystals,  which  are  foliated,  trian- 
gular, and  prismatic.     The  taste  is  acid,  but  not  cor« 
rosive.     It  reddens  the  tincture  of  turnsole,  but  has  no 

effect  on  the  infusion  of  violets.  ^^tf 

4.  With  the  heat  of  a  sand  bath,  the  crystals  of  sue*  Action  of 
cinic  acid  first  melt,  and  are  then  sublimed  and  con- heat, 
densed  in  the  upper  part  of  the  vessel.    There  is,  how- 
ever, a  partial  decomposition,  for  there  is  a  coaly  mat- 
ter left  behind  in  the  vessel.  ^27 

5.  At  the  temperature  of  212°,  two  parts  of  water  Of  water. 
dissolve  one  of  this  acid,  which  crystallizes  on  cooling. 
\Vlien  the  water  is  cold  at  the  temperature  of  50%  it 
requires  96  parts  of  water  to  dissolve  one  of  the  acid.  728 

6.  This  acid,  like  other  vegetable  acids,  is  composed  Compo^i* 
of  oxygen,  hydrogen,  and  carbon  y  for  when  it  is  dis-^*^*''* 
tilled   in  a  retort  with  a  strong  heat,  carbonic  acid  gan 

and  carbonated  hydrogen  gas  are  evolved,  and  char- 
coal remains  behind  in  the  retort.  The  proportions  of 
the  component  parts  have  not  been  ascertained.  ., 

7.  This  acid  enters  into  combination  with  alkalies,  Corn- 
earths,  and  metallic  oxides,  and  forms  with  them  com-  poondi. 
pounds,  which  are  denominated  succinates,  730 

8.  The  affinities  of  this  acid  are  in  the  following  order:  Affinities. 

Barytes, 

Lime, 

Potash, 

Soda, 

Ammonia, 

Magnesia^ 

Alumina, 

Metallic  oxides. 

Sect.  XXV  L  Of  Saclactic  Actir, 

1.  To  this  acid  Fourcroy  has  given  the  name  of  ilftf- Histor j. 
cous  acidy  because  it  is  obtained  from  gum  arabic  and 
other  mucilaginous  substances;   and  it   was   formerly* 

cnWt  A  acid  of  sugar  of  milk.  This  latter  name  it  re* 
ceived  from  Sclieele,  who  discovered  it  in  the  year 
1780,  while  he  was  employed  in  making  experiments 
on  the  sugar  of  milk,  in  order  to  obtain  from  it  oxalic 
acid,  which  he  procured  from  sugar. 

2.  This  acid  may  be  obtained  by  the. following  pro- pitpan^ 
cess.     To  I  part  of  gum  arabic,  or  other  mucilaginous  tion.. 
substance,  add  2  parts  of  nitric  acid  in  a  retort,  aiii 
apply  a  gentle  heat.     There  i^  at  first  disengaged  a 

little  nitrous  gas  and  carbonic  acid  gas,  after  which 
let  the  mixture  cool.      There  is  then  precipitated   a 
white  powder  which  is  slightly  acid.     This  powder  !•• 
the  saclactic  acid.  _ 

5.  Thus  obtained,  saclactic  acid  is  in  the  formof  pf«peitiei> 
a  white  powderi  a  little  gritty,  and  with  a  weak-  aaid 
taste  yj. 

4.  It  is  readily  decomposed  by  heat,  and  yieldi  an  Action  of 
acid  liquor  wbidi  crystallizes  by  rest  in  the  shape  of  heat. 

needles. 
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Aoidf.  needlcff  a  snull  qqantity  of  ao  aerid  caustic  oil,  of  a 
J~v—^  Wood-red  colour,  cairbonio  acid  gas,  and  carbooated 
?>4ff^^^  hydrogen  gas  j  and  there  is  left  behind  a  considerable 
Chim.  torn.  QOA°^>^y  of  coalj  matter*  It  is  partly  sabliroed  in 
Til.  p,  X47.  needles  or  brown  plates,  with  an  odour  similar  to  that 
of  benzoic  acid  f  • 

5*  Saclatic  acid  in  the  state  of  powder  is  not  very 
soluble  in  water.     Cold  water  does  not  take  up  more 
than  200  or  300  parts  of  its  weight}  boiling  water 
does  not  take  up  above  one  half  more*    On  cooling, 
the  acid  is  deposited  in  brilliant  scales,  which  become 
Meikod  '    ^^^^  ^°  ^^®  ^^^'    ^^^  solution  has  an  acid  taste*     It 
p»  apo.    '    >*ddens  the  tincture  of  turnsole*     Its  specific  gravity 
^j^       at  the  temperature  of  59°  is  1.0615  tt 

6*  This  acid  enters  into  combination  with  earths, 
alkalies,  and  metallic  oxides  ^  and  the  salts  which  it 
forms  are  known  by  the  name  of  saceolatts. 

7.  The  order  of  its  affinities,  according  to  Bergman, 
is  the  following : 

Lime, 

Barytes, 

Magnesia, 

Potash, 

Soda, 

Ammonia, 

Alumina, 

Metallic  oxides* 
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Sect*  XXVIL  Of  CdupHonic  Acid. 

1.  This  acid  is  obtained,  as  the  name  importsi  from 
aamphor^  a  concrete  substance  procured  from  a  species 
of  laurel  (^Laurus  camp?iora^  Lin.)  which  is  a  native 
of  the  £ast  Indies. 

2.  Camphoric  acid  was  first  obtained  by  Kosegarten, 
by  distilling  nitric  acid  8  times  successively  off  cam- 
phor* This  experiment  was  repeated  by  Bouillon  La- 
grange with  tbe  same  result*  He  introduced  into  a 
glass  retort,  1  part  of  camphor,  and  he  poured  over 
it  4  parts  of  nitric  acid.  A  receiver  was  adapted  to 
the  retort,  and  the  joinings  were  well  luted.  The 
zetort  was  placed  on  a  sand-bath,  and  a  gradual  heat 
was  applied.  A  great  deal  of  nitrous  gas  and  carbonic 
acid  gas  was  disengaged*  One  part  of  tbe  camphor  is 
sublimed,  and  another  part  seizes  on  the  oxygen  of  tbe 
-nitric  acid.    The  same  process  must  be  repeated  till 

the  whole  of  the  camphor  is  acidified,  which  is  known 
•by  its  crystallizing  when  the  liquor  cools  which  re- 
mains in  the  retorL  These  crystals  are  camphoric 
acid.  To  purify  it,  it  most  be  dissolved  in  distilled 
warm  water,  and  the  liquor  is  then  to  be  filtered  and 
evaporated  to  nearly  half  its  volume,  or  till  a  thin 
pellicle  is  formed  on  it.  When  it  cools,  crystals  of 
pore  camphoric  acid  will  be  obtained. 

3*  Camphoric  acid  has  a  slightly  acid,  bitter  taste* 
It  reddens  the  tincture  of  turnsole*  The  crystals  re- 
aemble,  when,  in  a  mass,  those  of  the  muriate  of  am- 
monia*    Exposed  to  the  air  the  mass  effloresces. 

4.  Cold  water  dissolves  this  acid  with  great  difficul- 
ty •  An  ounce  of  water  at  the  temperature  of  between 
-50^  and  60°,  cannot  dissolve  more  than  6  grs*  while 
water  at  the  boiling  temperature  will  bold  in  solution 
eight  times  that  quantity. 

5*  When  this  aoid  is  pot  upon  homing  coals^  it  ex« 
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hales  a  dense,  aromatic  vapour  \  with  a  less  degrae  of    Aei^ 
heat,  it  melts,  and  is  sublimed*     When  put  into  a  heat-  <       j    ■■> 
ed  porcelain  tube,  and  if  a  stream  of  oxygen  gas  be 
passed  through  it,  the  acid  remains  unchanged,  but  it  is 
sublimed  from  the  sides  of  the  tube*     When  distilled 
alone,  it  first  melts  and  then  sublimes*     This  sublima- 
tion produces  seme  change  in  its  properties.    It  no 
longer  reddens  the  tincture  of  turnsole,  and  acquires  a 
strong  aromatic  odour,  and  a  less  pungent  taste;  he-^^^^^^  . 
comes  insoluble  in  water,  and  in  the  sulphuric  and  ma-csUai.  ton. 
riatic  acids*    The  nitric  acid  heated,  makes  it  yellow,  aaili.[L  170. 
and  dissolves  it  **  743 

6.  Camphoric  acid  enters  into  combination  with  tbe  ^'"^ 
alkalies,  earths,  and  metallic  oxides,  and  the  oomponnds^^^ 
thus  formed  are  denominated  campAarates,  Afinttiei. 

7*  The  affinities  of  this  acid  are  the  following  f  :       t  ^^ 

savS.p.40. 
Lime, 

Potash, 

Soda, 

Barytes, 

Ammonia, 

Alumina, 

Magnesia* 

Sect.  XXVnL  Of  Subjsbic  Aon. 

745 

1.  This  acid  is  obtained  from  cork,  a  well4aiown  B'"^"'^ 
substance,  which  is  the  bark  of  a  tree  (the  quercu9  sybtr 

Lin.  or  cork-tree).  From  the  Latin  name  of  this  sob- 
stance,  subcTf  tbe  name  of  the  acid  is  derived^  and  henoa 
it  is  called  suberic  acid.  The  acid  which  is  obtained 
from  cork,  by  treating  it  with  nitric  acid,  was  supposed 
to  be  the  oxalic  acid,  on  account  of  possessing  some 
common  properties,  and  particularly  that  of  forming 
with  lime  an  insoluble  salt.  But  the  experiments  of 
Bouillon  Lagrange  have  shewn,  that  this  is  a  pecnliar 
acid*  74^ 

2.  This  acid  is  obtained  by  tbe  following  process*  ^^'^I*"^ 
Take  a  quantity  of  clean  cork,  grated  down.  Intro- 
duce it  into  a  retort,  and  pour  on  it  six  times  its  weight 
of  nitric  acid}  tbe  acid  ought  not  to  be  too  concentrated* 
It  is  then  to  be  distilled  with  a  moderate  heat*  The 
cork  swells  up  and  becomes  yellow,  and  there  is  dia- 
engaged  a  quantity  of  red  vapours  \  and  as  the  distilla- 
tion goes  on,  the  cork  is  dissolved,  and  swims  on  the 
surface  like  foam.  If  this  scum  is  not  formed,  tbe  cork 
has  not  been  acted  upon  by  the  acid.  In  this  case, 
when  the  distillation  begins  to  stop,  retnm  into  the  re» 
tort  the  acid  which  had  passed  over  into  the  receiver, 
and  distil  as  long  as  any  red  vapours  appear,  and  thea 
immediately  remove  tbe  retort  from  the  sand  bath,  and 
pour  out  the  contents  while  yet  hot  into  a  glass  or  por- 
celain vessel  \  put  it  into  a  sand  bath  and  ^pply  a^  gentle 
heat,  stirring  it  constantly  with  a  glass  rod.  The  mat- 
ter gradually  thickens,  and  as  soon  as  white  vapouia  an 
disengaged,  which  excite  a  tickling  in  the  throat,  it  is 
to  be  removed  from  the  sand  bath,  and  constantly  stir- 
red till  the  mass  is  nearly  cold*  In  this  way  a  substance 
is  obtained  of  the  consistence  of  honey,  of  an  orange* 
yellow  colour,  of  a  sharp  penetrating  odour  while  it  is 
warm,  but  which  gives  out  a  peculiar  aromatic  smell 
when  it  is  cold* 

To  procure  the  acid  which  is  contained  in  this  suh- 
stance,  put  it  into  a  matrass,  and  poor  upon  il  dovblo 
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its  wtight  of  distilled  water.  Apply  beat  till  the  mass 
becomefl  Itqaid,  and  separate  by  filtration  that  part 
which  is  insoluble  in  water.  The  liquor  whidh  is  ob- 
tained is  of  a  clear  amber  colour,  and  of  a  peculiar 
odour.  The  filtered  liquor  on  cooling  becomes  muddy, 
is  covered  with  a  thin  pellicle,  and  deposits  a  powdery 
sediment.  Hie  precipitate  is  to  be  separated  from  the 
liquid  by  filtration,  and  it  is  to  be  dried  with  a  gentle 
heat.  This  precipitate  is  the  suberic  acid.  The  re* 
maining  liquor  is  then  to  be  evaporated  to  dryness  with 
a  moderate  heat,  to  obtain  the  whole  of  the  add  which 
it  holds  in  solution. 

The  acid  which  is  prepared  by  this  process  is  a  lit- 
tle coloured,  and  may  be  purified,  either  by  saturating 
the  suberic  acid  with  potash,  and  precipitating  with  an- 
acid,  or  by  boiling  it  with  charcoal  powder. 

3.  Suberic  acid  is  in  the  solid  form,  but  it  is  not 
erystallized.  When  it  is  obtained  by  precipitation,  it 
is  in  the  state  of  a  powder,  and  by  evapoimtion  it  is  in 
the  form  of  thin  irregular  pellicles. 

4.  It  has  a  slightly  bitter  and  acid  taste.  Dissolved 
in  a  small  quantity  of  boiling  water,  it  tickles  the 
throat,  and  excites  coughing.  It  reddens  vegetable 
Unes* 

J.  Exposed  to  the  H^ty  it  becomes  brown  afbr  a 
certain  time ;  but  this  ^ect  is  more  speedily  produced 
when  it  is  exposed  to  the  san*s  rays.  Heated  in  a 
matnss,  the  suberic  acid  is  sublimed,  and  the  glass  re- 
mains marked  with  zones  of  diflSerent  colours.  If  the 
fluUimation  be  stopped  in  time,  the  acid  is  obtained  on 
the  sides  of  the  vessel,  in  small  points  formed  of  conoen« 
trio  drdes.  When  exposed  to  the  heat  of  the  blow« 
pipe  on  a  spoon  of  platina,  it  first  melts,  then  falls 
down  into  a  powder,  and  at  last  is  totally  dissipated  by 
nblimation. 

6.  It  undergoes  no  change  from  the  action  of  oxygen 
gas.  The  action  of  the  acids  on  suberic  acid  is  very 
weak.  The  solution  ii  not  complete,  especially  when 
It  IS  impure* 

7.  Water  at  the  temperature  offeror  70^  dissolves 
the  concrete  acid  oalv  in  the  proportion  of  10  grs.  to 
the  ounce.  When  the  acid  is  very  pure,  the  water 
will  not  dissolve  more  than  4  grs.  Boiling  water  dis« 
solves  half  its  weight ;  Imt  as  the  liquor  cools,  it  be« 
comes  muddy,  and  the  acid  is  deposited*. 

8.  This  acid  combines  with  the  alkalies,  earths,  and 
metallic  oxides,  and  forms  with  them  compounds  which 
are  known  by  Uie  name  of  iuberates* 

9.  The  order  of  its  affinities  is  the  following  t : 

Barytas, 

Potash, 

ooea, 

lime. 

Ammonia, 

Biagnesia, 

Alumina, 

oxidct. 


SBcnr.  XXIX.  Of  MxLtmc  Aem. 


7S4 


I.  The  add  is  procered  from  %  mineral  sobstaeee 
m\uA  was  discovered  about  the  year  1790.  Werner 
gave  it  die  name  ufAoft^tM^  (boneyttone)  from  its 
coloQr.    Bj  ether  ouiefalogbtB  H  hai  been  denoai- 


7S$ 


I  S  T  R  Y. 

nated  mellite,  from  the  Latin  name  of  honey,  and 
hence  the  acid  which  it  aBbrds  has  been  called  meUUk 
acid.  The  mineral  from  which  this  acid  is  obtained 
seems  to  be  of  vegetable  origin.  It  is  found  in  small 
crystals  among  the  layers  of  wood  coal  at  Arten  in 
Thuringia.  In  the  first  analpis  to  which  this  mineral 
was  subjected,  no  new  acid  was  detected.  But  in  the^ 
year  1799  the  acute  and  accurate  Klaproth  examined* 
Its  nature  and  component  parts,  and  found  that  it  is  a 
compound  of  a  peculiar  acid  and  alumina.  His  experi- 
ments have  been  since  repeated  by  Vanquelin,  and  the 
result  of  his  analysis  has  been  fully  confirmed. 

2«  It  is  procured  from  mellite  by  the  following  pro-Prtwrnfer 
cess.  The  mineral  is  to  be  reduced  to  powder,  andobtainiag. 
bailed  with  about  72  times  its  weight  of  water.  The 
alumina  is  precipitated  in  the  form  of  fiakes,  and  the 
acid  combines  with  the  water.  By  filtration  and  eva* 
poration,  crystals  are  depodted,  which  an  the  crystals 
of  meliitic  acid.  756 

3.  This  acid  crystallizes  in  the  form  of  fine  needles,P>^^pertisi. 
or  in  small  short  prisms  with  shining  faces.    They  are 
considerably  hard.    It  has  a  slightly  add  taste,  accoBH 
panted  with  some  degree  of  bitterness.  957 

4.  This  add  has  very  little  solubility  in  water,  but  Aettoa  sf 
it  has  not  been  ascertained  to  what  degree  ^  or  what^^*^*^ 
proportion  of  water  it  requires  for  its  sdotion.  75^ 

5.  A  small  quantity  of  this  add,  exposed  to  the^^^** 
flame  of  the  blowpipe,  at  first  gave  oot^  sparks  like 

nitre  \  and  then  swelled  up,  and  left  a  matter  wbicb 
penetrated  the  charcoal.  Heated  in  a  crocible  of  pla* 
tsnum,  it  swdls  up  at  first,  is  then  chaned,  without  the 
production  of  any  dly  vapour,  and  leaves  behind  a* 
light  coaly  alkaline  matter  •.  ^^^T^f^ 

6.  When  the  nitric  acid  is  added  to  this  add,  it  pro-^  ^^ 
duces  no  other  change  than  giving  it  a  yellowish  colenr.      7  cq 
It  has  not  yet  converted  it  into  any  of  the  vegetable  Of  scidt. 
acids,  to  which  it  is  nearly  allied  in  its  properties  and 
constituent  parts.  j^ 

7.  According  to  KlaprotMs  analysis  the  mineral  from  Composf- 
whtch  the  add  is  obtained  consists  of  <>«• 

46  flsetallie  add,. 
16  alumina, 
38  water. 

.  100 

When  it  was  distilled  in  a  retort  the  acid  was  com* 
pletely  decomposed  >   and  the  products  obtained   hj^ 
klaproth  in  this  way  from  100  gnuns  of  mellite  were- 
the  following : 

54  cubic  inches  of  carbonic  acid  gas, . 
13  hydrogen  gas, 

38  gra.  of  acidulous  water, 

X  aromatic  dl^ 

9  charcoal, 

ID  alumina. 

The  eonstttnent  parts  of  mdlttic  add  are  obvievslj- 
carbon,  hydrogen,  and  oxygen.  But  the  proportions 
have  not  been  ascertained.  «^^.. 

8.  Meliitic  add  enters  into  combination  with  theCsoi. 
earths,  alkalies,  and  metaHie  oxides,  and  ferosa 
peottda  with  them  which  are  called  asdKslft.. 
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BrcT.  XXX.  Of  Lactic  Acij^ 

l^  In  investigating  the  changes  which  fpontaneoosly 
take  place  in  milk,  the  celebrated  Scheele  discovered 
that  it  contains  a  peculiar  acid.  To  this  has  been  given 
the  name  of  lactic  acid.  The  formation  of  this  acid  de- 
pends on  the  change  of  the  sut^ar  of  milk  or  of  the  vac* 
charine  mucous  matter  ;  for  after  the  acid  is  once  well 
formed,  when  the  serous  part  of  the  milk  being  very 
Boar  reddens  vegetable  blues,  no  more  is  obtained  by 
evaporation  and  crystallization. 

2.  Scheele  did  not  succeed  in  separating  the  acid 
from  the  serous  part  of  the  milk  by  distillation.  He 
therefore  contrived  the  following  process.  He  eva- 
porated a  quantity  of  sour  whey  to  -J^th  of  its  bulk,  and 
then  filtered  it  to  separate. ^he  whole  of  the  coagulated 
cheesy  matter.  He  then  added  lime-water  to  precipi- 
tate the  phosphate  of  lime,  and  diluted  the  liquid  with 
three  times  its  weight  of  pure  water.  He  then  preci- 
pitated the  excess  of  lime  by  means  of  the  oxalic  acid, 
adding  no  more  of  the  latter  than  what  is  necessary* 
He  evaporated  the  solution  to  the  consistency  of  honey, 
poured  on  a  qoantity  of  alcohol,  which  separates  the 
portion  of  sugar  of  milk  and  of  other  extraneous  mat- 
ter, and  dissolves  the  lactic  acid  *,  and  distilled  the 
clear  filtered  liquor  till  the  whole  of  the  alcohol  em- 
ployed be  driven  off  \  what  remains  in  the  retort  is  the 
lactic  acidr 

3.  This  acid  is  never  crystallized ;  but  always  ap- 
pears in  the  form  of  a  viscid  mucilaginous  substance. 
It  has  a  strong  sharp  taste,  which  is  far  from  being 
agreeable.  It  reddens  the  tincture  of  turnsole,  and 
gives  a  reddish  violet  shade  to  the  syrup  of  violets. 

4.  When  itjs  distilled  in  a  retort  it  yields  an  empy« 
reamatic  acid  which  is  very  strong  and  analogous  to  the 
tartaric,  very  little  oil,  carbonic  acid  gas,  and  carbo* 
nated  hydrogen  gas,  and  a  small  quantity  of  coaly  mat- 
ter which  adheres  to  the  glass.  This  shews  what  are 
tlie  constituent  parts  of  this  acid,  but  the  proportions  of 
these  have  not  been  determined. 

5.  The  compounds  with  alkalies,  earths,  and  metal- 
lic oxides  which  are  formed  with  the  lactic  acid,  are 
denominated  lactates. 

6.  The  affinities  of  this  acid  are  In  the  following 
order : 

Bai7te8, 

Potash,' 

Soda, 

Strontites, 

Lime, 

Ammonia, 

Magnesia, 

Metallic  oxides, 

GKicina, 

Alumina, 

Zirconia. 

Sect.  XXXI.  Of  Laccic  Acid. 

X.  The  substance  from  which  this  acid  is  obtained, 
is  collected  in  the  neighbourhood  of  Madras.  It  was 
first  described  by  Dr  Anderson,  who  says  that  nests  of 
insects  resembling  sniall  cowry  shells  were  brought  to 


bim  from  the  woods  by  the  natives,  who  eat  them  with  Acids, 
avidity.  These  supposed  nests  he  shortly  afterwards 
discovered  to  be  the  coverings  of  the  females  of  an  un« 
described  species  of  coccus  \  and  having  noticed  in 
Abbe  Grosier'9  account  of  China,  that  the  Chinese  cal- 
led a  kind  of  wax,  much  esteemed  by  them,  under  the 
name  olpSla^  from  a  coccns  deposited  for  the  purpose  of 
breeding  on  certain  shrubs,  and  managed  exactly  in  the 
same  manner  as  the  Mexicans  manage  the  cochineal  in- 
sects, he  followed  the  same  proce.<^s  with  his  new  insects, 
and  found  means  to  propagate  them  with  great  facility 
on  trees  and  shrubs  in  the  neighbourhood.  .5 

This  substance,  which  he  called  white  lae,  was  found  and  luiare 
on  examination  to  have  a  considerable  resemblance  to  of  the  ub' 
bees  wax.   Dr  Anderson  supposes,  that  the  animal  which  f^°^-  l 
secretes  it  provides  itself,  by  some  means  or  other,  with  ^^  £,  ^ 
a  small  quantity  of  honey,  resembling  that  produced  by  taiiie^i 
our  bees.     The  sweetness  of  it  tempted  the  children 
who  were  employed  to  collect  it,  to  eat  so  much  of  it 
as  very  much  to  diminish  his  crop.     A  small  quantity 
of  this  matter  was  sent  to  Europe  in  1789.   It  was  ex- 
amined by  Dr  Pearson,  who  published  an  account  of 
his  analysis  in  the  Philosophical  Transactions  for  17$^) 
from  which  we  have  extracted  the  information  which 
we  now  lay  before  our  readers. 

A  piece  of  white  lac,  which  weighs  from  three  to 
Hfteen  grains,  is  supposed  to  be  produced  by  each  in* 
sect.  These  pieces  are  about  the  size  of  a  pea,  of  a  gray 
colour,  opaque  and  roundish,  but  with  a  flat  side,  by 
which  they  adhere  to  the  bark,  In  its  dry  state,  white 
lac  is  soft  and  tough,  and  has  a  saltish  and  bitterish 
taste.  A  watery  liquid,  which  has  n  slight  salt  taste, 
oozes  out  on  pressing  a  piece  of  this  substance.  White 
lac  has  no  smell,  unless  it  be  pressed  or  rubbed,  whea 
it  becomes  soft,  and  then  it  emits  a  peculiar  odour. 
When  it  is  gathered  from  the  tree,  the  pieces  af  lac  are 
lighter  than  bees-wax  \  but  after  being  melted  and  puri-* 
fiedy  it  sinks  in  water.  It  melts  in  alcohol  and  in  wa- 
ter at  the  temperature  of  145%  and  very  readily  in 
boiling  water.  ^^^ 

2.  Dr  Pearson  exposed  aooo  grains  of  white  lac  to  Prepan- 
such  a  degree  of  heat  as  was  sufficient  to  melt  them.  ^^ 
They  became  soft  and  fluid,  and  there  oozed  out  550 
grains  of  a  rrddish  watery  liquid,  which  emitted  the 
smell  of  newly  baked  bread.  The  liquid  was  filtered 
and  purified  from  extraneous  matter.  This  liquid  is 
laccic  acid. 

^  3.  It  has  a  slightly  saltish  taste,  with  some  <5«?g««*of  pj^jJJtjet 
bitterness.  It  smells  when  healed  like  newly  baked  hot 
bread.  It  reddens  the  tincture  of  turnsole.  Its  speci- 
fic gravity,  at  the  temperature  of  6o*,  is  1.025.  When 
this  liquid  remains  for  sometime  at  rest,  it  becomes- tur- 
bid, and  deposits  a  sediment.  When  it  is  evaporated,  it 
.becomes  more  turbid ;  and,  allowed  to  remain  at  rest,  it 
aflPords  small  needle-like  crystals  in  ffiuctlaginons  mat- 
ter. ^^, 

4.  Two  hundred  and  fifty  grains  of  this  liquid  were  Action  of 
exposed  to  heat  in  a  small  retort.  As  the  liquor  grew  heat, 
warm,  mucilage-like  clouds  appeared,  but  when  it  grew 
hot,  they  disappeared.  At  the  temperature  of  200^ 
it  distilled  over  very  fast.  On  distillation  to  dryness, 
a  small  quantity  of  extractive  matter  remained.  The 
distilled  liquid  was  transparent  and  yellowish,  and  while 
hot,  had  the  smell  of  newly  baked  bread.  Paper  stain- 
ed with  turnsole,  which  bad  been  pat  into  the  receivei^ 
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was  not  reddened.  One  hundred  grains  of  yellowish 
transparent  liquid  being  evaporated  till  it  became  turbid, 
afforded  in  the  course  of  a  night,  acicuUr  crystals 
which  had  a  bitterish  taste.  Under  a  lens  they  appear- 
ed in  a  group,  somewhat  redembling  the  umbel  of  pars- 
ley* One  hundred  grains  of  yellowish  transparent 
liquid  being  evaporated  in  a  low  temperature  to  dryness, 
«  blackish  matter  remained  behind,  which  did  not  en- 
tirely disappear  when  exposed  to  pretty  strong  heat ; 
but  on  heating  oxalic  acid  to  a  less  degree,  it  evapo- 
rated and  left  no  trace  behind. 

From  these  properties,  and  from  its  peculiar  action 
with  alkaline,  earthy,  and  metallic  salts,  Dr  Pearson 
concludes,  that  this  acid  is  different  from  any  of  the 
acids  already  known* 

5.  The  experiments  which  have  been  made  on  white 
lac,  and  on  the  acid  obtained  from  it,  show  that  it  is 
closely  allied  to  the  vegetable  acids.  Its  component 
parts,  therefore,  probably  are,  carbon,  hydrogen,  and 
oxygen ;  but  experiments  are  still  wanting  fully  to  as- 
certain its  nature  and  properties  *• 

Sect.  XXXII.  0/ Paussic  Acn>. 

1.  This  is  one  of  the  most  important  acids,  both  to 
the  chemist  and  to  the  manufacturer.  It  has  been  al- 
ledged,  that  the  ancients  were  acquainted  with  Prussian 
blue,  which  they  employed  in  painting  ^  but  Landriani 
has  shown,  in  his  dissertation  on  this  eubstance,  from 
the  evidence  of  Theophrastus  and  Pliny,  and  from  the 
analysis  of  an  Egyptian  mummy,  tliat  the  ancients  em- 
ployed ultramarine  blue  and  the  smalt  or  azure  of  co- 
balt )  and  that  Prussian  blue,  which  is  readily  acted  on 
by  the  substances  to  which  it  must  have  been  exposed 
in  these  countries,  could  not  have  resisted  their  influx 
ence  for  80  many  ages,  and  retain  the  beautiful  colours 
which  are  admired  in  the  paintings  of  Herculaneum. 

2.  Stahl  relates,  in  his  300  experiments,  that  the 
discovery  of  Prussian  blue  was  owing  to  an  accident. 
About  the  beginning  of  the  18  th  century,  Diesbach,  a 
chemist  of  Berlin,  wishing  to  precipitate  a  decoction  of 
cochineal  with  an  alkali,  borrowed  from  Dippel  some 
potash,  on  which  he  had  distilled  several  times  his  ani- 
mal oil  ^  but  as  there  was  some  sulphate  of  iron  in  the 
decoction  of  cochineal,  the  liquor  instantly  exhibited  a 
beautiful  blue  in  place  of  a  red  precipitate.  Reflecting 
on  the  circumstances  which  had  taken  place,  he  found 
that  it  was  easy  to  produce  at  pleasure  the  same  sub- 
stance, which  aUerwards  became  an  object  of  commerce. 
it  obtained  the  name  of  Prussian  bhe^  from  the  place 
where  it  was  discovered. 

3.  This  discovery  was  announced  in  the  Memoirs  of 
the  Academy  of  Berlin,  for  the  year  1710 ;  but  the 
process  by  which  it  was  obtained  was  kept  secret,  that 
those  who  were  in  possession  of  it  might  derive  the 
whole  advantage  from  the  manufacture.  It  was  pub- 
lished for  the  first  time  by  Woodward  in  the  Philoso- 
phical Transactions  for  the  year  1724,  who  declared, 
that  It  had  been  sent  to  him  from  Germany,  by  on« 
nf  his  friends.  This  is  all  that  is  known  of  tbe  man- 
ner by  which  this  process  was  made  public  It  is  net 
certain  whether  it  came  originally  from  the  first  inven- 
tors, or  was  owing  4o  the  researehes  of  eome  other 
chemist. 
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4.  Tlie  method  which  is  described  by  Woodward 
succeeds  very  well.  It  is  by  preparing  an  extemporane- 
ous alkali,  by  detonating  four  ounces  of  nitre,  with  an 
equal  quantity  of  tartar  \  then  to  add  four  ounces  of  ^ 
bullock*s  blood,  well  dried,  and  to  calcine  the  whole 
with  a  moderate  heat,  till  the  blood  be  reduced  to 
a  coal,  or  emit  no  smoke  capable  of  blackening 
any  white  body  that  is  exposed  to  it.  Towards  the 
end  of  the  process  the  fire  is  to  be  increased,  till  the 
crucible  which  contains  the  materials  shall  be  mode- 
rately red.  Throw  the  red* hot  matter  into  water,  and 
boil  it  for  half  an  hour  \  and  having  poured  off  the 
first  water,  add  another  quantity,  and  boil  it  again. 
Repeat  this  operation  till  the  last  water  comes  off  in- 
sipid, then  add  all  the  quantities  of  water  together, 
and  evaporate  to  the  quantity  of  two  pints.  To  this 
liquid  the  Germans  have  given  the  name  of  blood  ley. 
By  others  it  has  been  denominated  phlogisticaied  alko" 
line  ley, 

5.  A  solution  of  2  ounces  of  sulphate  of  iron,  and 
8  ounces  of  alum,  in  two  pints  of  boiling  water,  is  to 
be  mixed  with  the  former  solution  while  both  are  hot. 
A  great  effervescence  takes  place  \  the  liquor  becomes 
muddy,  assumes  a  greenish  colour,  inclining  more  or 
less  to  blue }  and  a  precipitate  is  formed  of  the  same  co- 
lour. Separate  this  precipitate,  and  to  heighten  the 
colour,  poor  upon  it  carefully  muriatic  acid  till  it  no 
lodger  increases  the  intensity  of  the  blue  colour  \  then 
wa«h  it  with  water,  and  dry  it  slowly. 

6.  Such  was  the  process  by  which  Prussian  blue  was 
ob.tained,  before  the  theory  was  discovered,  to  account 

for  the  different  changes  and  effects  which  it  presented.      .^3 
Tbe  same  year  in  which  Woodward  published  an  ac-  Nature  of 
count  of  the  process,  Brown  instituted  a  set  of  experi-  it  inTetU- 
ments  to  discover  the  nature  of  this  substance,  and  the^^^^  ^^ 
circumstances  which  attended  its  formation.   He  found  !1T1,;^, 
that  flesh,  as  well  as  bullock's  blood,  possessed  a  similar 
property.     He  thought  that  Prussian  blue  was  the  bi- 
tuminous part  of  iron,  developed  by  the  alkaline  ley, 
and  fixed  in  the  aluminous  earth.     Geoffrey  adopted 
the  same  explanation.     He  found  that,  in  the  animal 
kingdom,  oils,  wool,  hartshorn,  sponge,  had  the  same 
effect  as  blood  with  the  alkali,  in  precipitating  iron  of 
a  blue  colour ;  and  that  some  vegetable  charcoal  treat- 
ed with  the  alkali,  in  some  measure  cetnmonicsted  to  it 
a  similar  property.     Neuman  discovered  that  the  ani- 
mal empyreuroatic  oils  might  be  employed  for  tbe  same 
purpose.     The  abb^  Menon  was  of  opinion,  that  the 
colour  of  iron  is  blue ;  and  that  this  colour,  usually  dis- 
guised by  same  saline  matter,  reappears,  when  it  is  se- 
parated by  the  phlogisticated  alkaline  ley,  and  thus 
Prussian  blue  was  only  iron  precipitated  in  its  natural 
state.     Tbe  aluminous  earth,  he  saw,  served  only  to 
diminish  the  intensity  of  the  coloor,  and  to  give  it  a 
more  agreeable  shade. 

7.  It  is  to  the  celebrated  Macqoer  that  we  are  in-  3^  ][| 'e. 
debted   for  the  first  correct  views  in  developing  theqocr, 
theory  of  this  process.     He  observed,  i.  That  pure  al- 
kalies precipitated  iron  from  its  solution  of  a  yellow  co- 
lour. 2.  That  this  precipitate  is  soluble  in  acids.  3.  That 

the  bine  fecula  obtained  from  the  blue  phlogisticated 

ley  after  the  addition  of  ronriatic  acid,  was  not  acted 

'on  by  acids.     He  therefore  concluded  that  the  first 

green  precipitate  was  not  a  homogeneous  substance, 

3  Y  but 
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but  a  mixture  of  tiro  precipitateBy  tlie  one  yellow  and 
the  other  blu^  ^  and  that  it  was  sufficient  to  remove  the 
£i-$t  by  any  acid,  to  give  to  the  second  its  full  inten- 
sity of  colour*  Hence  he  supposed,  that  the,  acid  of 
the  alum  employed  in  this  process  was  useful  in  satu- 
rating, in  a  great  measure,  the  pure  alkaline  portion  of 
the  ley,  and  diminishing  proportionally  the  yellow  pre- 
cipitate of  iron.  Having  found  that  it  was  impossible 
to  saturate  the  alkali  with  a  colouring  matter  by  means 
of  calcination ;  and,  having  discovered  that  the  pore 
alkali  deprived  iron  (whicli  was  converted  into  Prus- 
aian  blue)  ef  its  characteristic  properties  ^  and  finally, 
having  ascertained  that  the  alkali  which  was  employed 
ia  the  process  became  exactly  similar  to  that  which  was 
calcined  with  combustible  matters,  to  prepare  it  for  the 
precipitation  of  iron*  of  a  blue  colour,  and  that  aU 
kaline  properties  disappeared  as  it  was  more  or  less 
saturated  with  the  colouritig  matter,  be  attempted  to 
saturate  it  fully.  He  therefore  saturated  an  alkali  so 
completely  with  the  colouring  matter,  that  it  under- 
went no  change  by  boiling,  and  exhibited  none  of  its 
alkaline  properties  by  chemical  tests.  Bv  this  dis- 
covery we  are  now  in  possession  of  this  valuable  sub- 
stance which  bad  been  hitherto  known  under  the  name 
of  the  saturated  ley  (fthe  colouring  maUer  ofPrunian 
blue. 

Macquer  found,  in  the  course  of  his  experiments, 
that  the  saturated  ley  could  not  be  decomposed  by  sul- 
phuric acid,  or  by  the  solution  of  alum ;  but,  on  the 
contrary,  that  every  metallic  substanee  dissolved  in  an 
acid,  separated  the  phlogistic  matter  from  all  the  fixed 
and  volatile  alkalies.  Hence  he  cooclnded,  that  in 
the  process  of  the  fonnation  of  Prussian  blue,  it  is 
necessary  that  the  affinity  of  the  iron  should  co-operate 
with  that  of  the  acid  with  the  alkali,  to  form  a  sum  of 
affinities  capable  of  effecting  the  separation*  This  lu- 
minous explanation  of  so  striking  a  process,  has  not  a 
little  contributed  to  establish  the  ifaeory  of  compeand 
affinities. 

8.  After  the  publication  of  Macqoer's  dissertation, 
almost  all  chemists  were  occupied  in  reaearcbea into  the 
nature  of  Prussian  blue,  either  to  discover  the  nature 
of  its  principles,  or  to  improve  the  process  for  prepar- 
ing the  colooring  matter  :  but  they  were  chiefly  occu- 
pied in  examining  those  bodies  which  were  capable  ef 
phlogisticatiug  the  alkali,  as  it  was  called  \  and  this  pro- 
])erty  was  found  to  exist  in  a  great  number  of  aubstanees. 
Till  the  year  1775,  no  change  or  modification  was  pro- 
posed on  the  theory  of  Macquer. 

9.  About  thia  time  Bergman,  in  his  dissertation  on 
elective  attractions,  threw  new  light  on  this  subject, 
by  considering  the  colouring  matter  of  Prussian  blue  as 
a  distinct  acid,  and  possessed  of  peculiar,  attractions. 
According  to  Sage,  the  alkali  which  precipitated  Prus- 
sian blue  was  nothing  but  an  alkali  saturated  with 
]>bosphoric  acid  v  but  Lavoisier  justly  remarked,  tlmi 
according  to  this  theory,  the  salt  formed  of  phosphoric 
acid  and  an  alkali  ought  to  precipitate  a  solution  of 
sulphate  of  iron,  of  a  blue  colour,  which  was  not  the 


case. 


Many  chemists  examined  the  nature  of  this  suh- 
stance  by  means  of  heat  ;•  and  emont^  others  Delios  and 
Skopoli,  Deyeux  and  Parmentier,  Bergman  and  Erx- 
lebeUf  subjected  it  to  distillation,  the  product  of  which 
wai  a  quantity  o£  ammonia.    By  others  an. oil  was  ob^ 
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tained  in  this  process,  and  sometimes  a  peculiar  acid,     Acids, 
which  had  the  properties  of  sulphuric  acid*  The  diflSer- 
ence  of  these  results  probably  arose  from  the  different 
states  of  purity  of  the  Prussian  blue  which  was  employ- 
ed in  the  experiment. 

Fontana  discovered  that  the  sulphuric  acid  distilled  By  Fonii- 
on  Prussian  blue  passed  to  the  state  of  sulphurous  acid,aa. 
and  that  the  colouring  matter  produced  detonation  with 
nitre.  Landriani  found  that  it  yielded  by  distilUition, 
besides  ammonia,  a  small  portion  of  liquid  perceptibly 
acid,  and  some  oil,  and  a  great  quantity  of  elastic 
fluids,  which  consisted  of  azotic  and  hydrogen  gases^ 
the  latter  burning  with  a  blue  flame,  and  detonating 
•trongly  with  oxygen  gas.  ^g^ 

10.  But  the  most  important  step  in  the  progress  offiyScbtcIc^ 
the  discovery  of  the  nature  and  properties  of  this  sin- 
gular substance,  was  made  bv  Scbeele,  an  account  of 
which  he  published  in  two  dissertations  in  the  Stock-      .5^ 
holm  transactions  for  178  a  and  1783.     He  began  hy  He  en- 
examining  the  bleod  ley,  and  he  found  by  exposing  itJB"*^*^ 
for  some  time  to  the  air,  that  it  lost  the  property  of  pre-  ^^* 
cipitating  iron  of  a  blue  colour,  and  that  the  precipitate 
which  it  then  yields  is  soluble  in  acids.    To  discover 
what  change  had  taken  place  on  the  air,  he  put  some 
of  the  ley  fresh  prepared  into  a  large  glass  globe  close 
shut  up,  and  he  found  some  time  after,  that  neither 
tlie  air  nor  the  ley  had  undergone  any  change.    He 
concloded,  therefore,  that  the  colouring  matter  was      .g^ 
not  pure  phlogiston.     He  suspected  that  carbonic  acidEflcctof 
might  have  some  effect  in  changing  the  nature  of  the^boaifi 
alkali  when  exposed  to  tlie  open  air.      He  filled  a*^* 
globe  with  carbonic  acid  gas,  and  having  introduced 
a  quantity  of  Prussian  alkali,   he  kept  it  close  shut 
up  for  24  hours,  after  which,  on  examining  the  alka- 
li, it  gave  B  precipitate  which  was  soluble  in  acids  ^ 
the  change  then  must  have   been  occasioned  by  the 
carbonic  acid  gas.     He  repeated  this  experiment  by 
adding  to  the  colouring  matter  a  small  quantity  of  sul- 
phate of  iron*    This  matter  was  not  changed  by  the 
action  of  the  carbonic  acid  gas:    The  same  result  was 
observed  when  he  boiled  the  colouring  matter  in  an 
oxide  of  iron  precipitated  by  an  alkali*     It  suffered  ne 
change  in  the  carbonic  acid  gas,  but  precipitated  the      ^s^ 
iron  as  before*     The  iron  then  has  the  property  of  fix- boa  %am 
ing  the  colouring  principle,  of  defendiuff  it  against  the  ^  c^|Mr- 
action  of  carbonic  acid  gas;  and  hence  it  happens  ^^t"^^' 
the  neutral  colooring  salt  fcnined  with  an  alkali  boiled  ^^ 
on  Prussian  blue,  does  not  so  easily  lose  its  properties. 
But  if  the  colouring  ley  be  digested  on  an  oxide  of 
iron,  as  that  which  is  obtained  from  the  sulphate  of 
iron  boiled  in  nitric  acid,  and  afterwards  precipitated 
by  an  alkali,  no  effect  is  produced.     By  this  digestion 
the  action  of  the  gas  ia  not  prevented,  and  if  the  sul- 
phate of  iron  be  added,  even  with  an  excess  of  acid^ 
there  is  no  longer  a  production  of  Prussian  blue. 

To  discover  what  happened  to  the  colouring  prin- 
eiple,  when  it  was  charged  with  carbonic  acid  gas, 
Scbeele  introduced  into  a  globe  filled  with  this  gas, 
some  of  the  Prussian  alkali,  and  suspended  in  it  a  bit 
of  paper,  previously  dipped  in  a  solution  of  sulphate  of 
iron,  and  on  which  he  had  let  fall  two  drops  of  alka- 
line liquor  to  precipitate  the  iron»  The  paper  was  re- 
moved at  the  end  of  two  hours,  and,  with  the  addition 
of  a  little  muriatic  acid,  was  covered  with  a  fine  blue 
eolour.    The  same  experiments  repeated  with  alkali 

saturated. 
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AeuU.     tttorated  with  exceM  of  •otphoric  acid,  gave  the  same 
^      »       >  result  $  that  is  to  say,  the  paper  charged  with  oxide  of 

787  iron  and  suspended  as  above,  acquired  a  blae  colour 
'^  jlf*!^''  on  adding  muriatic  acid.  Hence  it  follows,  that  the 
^^^  ^    colouring  principle  is  disengaged  bj  acids,   without 

decomposition,  for  it  still  has  the  property  of  being 
fixed  with  oxide  of  iron  with  which  it  comes  in  con- 
tact. Thus  he  found  that  the  coloorinff  matter  might 
he  separated  from  the  substances  with  which  it  was 
generally  in  combtuation,  and  without  undergoing  de- 

788  composition. 

To  Morale  II.  To  obtain  it,  therefore,  in  a  separate  state,  he 
iJl^^'JJJ^  contrived  the  following  process.  He  put  into  a  glass 
vessel  two  parts  of  Prussian  blue  reduced  to  powder, 
one  part  of  red  oxide  of  mercury,  and  six  parts  of  wa- 
ter. He  boiled  the  mixture  for  some  minutes,  conti- 
nually stirring  it.  It  then  assumes  a  yellowish  green 
colour.  He  put  the  whole  on  a  filter,  and  poured  up- 
on  the  residuum  two  parts  niore  of  boilinff  water,  to 
wash  it  completely.  This  liquid  is  a  solution  of  mer- 
cury combined  with  the  colouring  matter,  which  has 
the  metallic  taste,  and  is  neither  precipitated  by  acids 
nor  alkalies.  Pour  this  liquid  into  a  glass  vessel  upon 
one  half  part  of  clean  iron  filings,  and  a  smaller  quan- 
tity of  concentrated  sulphuric  acid.  Shake  the  mix- 
ture well  for  some  minutes,  when  it  becomes  black  by 
the  reduction  of  the  mercury.  The  liquid  then  loses 
its  metallic  taste,  and  gives  out  the  odour  which  is  pe- 
culiar to  the  colouring  matter.  Having  allowed  it  to 
xemain  at  rest  for  some  time,  it  is  poured  off,  put  into 
a  retort  to  which  a  receiver  is  adapted,  and  distilled 
Wkh  a  gentfe  beat.  One-fourth  part  of  the  liquid  only 
ahonld  be  allowed  to  pass  over,  for  the  colouring  mat- 
tor  k  much  more  volatile  than  water,  and  consequent* 
ly  rises  first.  The  liquid  in  the  receiver  is  commonly 
mixed  with  a  little  sulphuric  acid,  from  which  it  may 
be  separated  by  distilling  again  off  a  little  powdered 
ebalk,  which  takes  up  the  sulphuric  acid.  The  liquid 
then  passes  over  in  a  state  of  purity  5  and  this  liquid  is 
fruiiic  aeui. 

I  a.  In  this  process  the  oxide  of  mercury  which  was 
mixed  with  the  colouring  matter,  takes  it  from  the 
iron  with  which  it  is  combined  in  the  state  of  Prufsian 
blue,  and  is  then  a  crystallizable  prussiate  of  mercury. 
The  iron  which  is  added  in  the  metallic  state,  reduces 
the  oxide  of  mercury ;  and  at  the  moment  it  combines 
with  the  sulphuric  acid,  which  has  also  been  added, 
the  heat  applied  sublimes  the  prnssic  acid  which  has 
been  disengaged  from  the  mercury,  which  is  now  re- 
duced to  the  metallic  state.  The  prussic  acid  thus  ob- 
partly  in  the  liquid,  and  partly  in  the  gaseous 
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state,  combined  with  alkalies,  produces  the  same  ef- 
fects as  the  blood  ley,  and  the  colourless  Prussian 
Une. 

13.  Having  obtained  the  prnssic  acid  in  a  separate 
state,  it  was  his  next  object  to  discover  its  component 
perts.  He  had  observed  in  the  process  for  procuring 
k,  that  the  m  in  the  receiver  was  inflammable ;  and 
in  decomposing  the  prussiates,  he  obtained  ammonia 
and  carbonic  acid,  and  found  that  some  metals  were 
reduced  by  distillation  with  the  metallic  prussiates. 
He  eoncluded  from  this,  that  prnssic  acid  was  com- 
posed of  ammoiria  and  oil,  and  he  endeavoured  to 
prove  this  by  the  test  of  experiment;  but  be  soon 
found  that  he  could  not  succeed  in  forming  the  colour- 


ing compound,  by  combining  ammonia  and  the  differ- 
ent oils  heated  together.  Seeing  that  water  was  an 
obstacle  to  the  formation  of  the  prussic  acid,  he  con*> 
ducted  his  experiments  in  a  different  wav,  by  combin- 
ing the  ammonia  with  the  dry  combustible  principle, 
which  he  supposed  existed  in  oils,  and  with  the  carbon 
nic  acid,  equally  in  the  dry  state.  He  saw  that  char- 
coal alone,  strongly  heated  with  fixed  alkalies,  gave 
them  the  property  of  colouring  iron  blue.  Having 
heated  these  two  substances  in  crucibles,  he  added  to 
the  one  muriate  of  ammonia,  at  the  moment  when  the 
first  mixture  had  acquired  a  white  heat,  and  he  con- 
tinued the  heat  till  no  more  vapour  was  disengaged. 
This  process  furnished  him  with  a  pure  Prussian  alkali, 
whilst  the  combination  of  the  alkali  and  the  cbarcoal) 
without  the  addition  of  the  muriate  of  ammonia,  afford- 
ed none. 

14.  Such  was  the  state  of  our  knowledge  with  i^- BerihoUet^t 

fard  to  the  colouring  matter  of  Prussian  blue,  wheueipcri-  ^ 
lerthollet,  at  the  end  of  1787,  communicated  to  thencntt. 
Academy  of  Sciences,  the  result  of  his  investigations 
into  the  nature  and  properties  of  this  substance.  He 
repeated  the  experiments  of  Scheele,  improved  and  ex- 
tended his  views,  and  confirmed  bis  conclusions.  The 
result  of  his  researches  on  this  substance  was  closely 
connected  with  the  light  which  he  had  thrown  on  the 
nature  and  composition  of  ammonia  some  vears  be- 
fore. He  proved  that  the  alkaline  prussiate  is  a  triple 
salt,  which  is  composed  of  prussic  acid,  the  alkali 
and  iron  ;  that  when  it  is  evaporated  and  re-dissolved, 
it  affords  crystals  in  the  form  of  octahedrons  ^  and  mix- 
ed with  sulphuric  acid,  and  exposed  to  the  sun,  there 
is  precipitated  Prussian  blue,  which  does  not  happen 
in  the  dark.  After  these  preliminary  experiments,  he 
proceeded  to  the  examination  of  prussic  acid,  by  the 
action  of  oxymuriatic  acid.  This  acid,  in  proportion 
as  it  is  dissolved  in  tne  prussic  acid,  is  deprived  of  its 
oxygen,  and  is  converted  into  the  state  of  muriatic 
acid.  The  prussic  acid  becomes  more  odorous  and 
volatile,  and  less  susceptible  of  combination  with  the 
alkalies,  precipitating  iron  from  its  solutions,  of  a 
green  colour.  This  green  precipitate  recovers  its  blue 
colour  when  exposed  to  the  light,  by  contact  with  ._ 
sulphurous  acid,  by  iron.  It  is  the  oxy-pmssic  acid.Oxy.prat- 
When  the  oxymuriatic  acid  is  still  continued  to  be«c,oroUo« 
added  in  the  state  of  gas,  and  is  exposed  to  the  light, '^^Taale 
the  new  acid  separates  from  the  water,  and  is  precipi-*^'  ' 
tated  to  the  bottom  in  the  form  of  an  aromatic  oil, 
which  is  converted  by  heat  to  an  insoluble  vapour, 
which  is  no  longer  capable  of  combining  with  iron. 
Thus  snperoxygenated,  this  acid  can  no  longer  return  to 
its  original  state.  It  is  totally  different  in  its  properties* 
When  the  oxyprussiate  oriron,  which  is  prepared  by 
treating  Prussian  blue  willi  the  oxymuriatic  acid,  and 
which  IS  distinguished  by  its  green  colour,  is  deprived 
of  its  acid,  by  being  brought  into  contact  with  a  caustic 
fixed  alkali,  it  is  instantl?  decomposed,  and  is  converted 
into  carbonate  of  ammonia.  It  is  now,  however,  found 
that  this  oxy-prussic  acid  consists  of  prussic  acid  com^ 
bined  with  chlorine.  Hence  the  French  chemists  call 
it  the  chloro-cyanic  acid,  and  its  salts  chloro-cyanates. 

15.  Scheele  and  Bergman  were  of  opinion,  that 
prussic  acid  contained  ammonia  ready  formed.  Ber- 
thollet,  however,  concludes  from  his  experiments,  that 
it  only  contains  the'  elements,  nanoely,  the  aeote  and 
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hydrogeiii  both  in  combinatlcn  with  carbon  5  and  thus 
he  considers  prussic  acid  to  be  a  triple  compound  of 
hydrogen,  carbon,  and  azote^  but  he  has  not  been  able 
to  ascertain  the  proportions.  He  thinks,  however,  that 
uiple'com.  ^^^  hydrogen  and  azote  conie  near  to  the  proportions 
pound.         which  exist  in  ammonia  *. 

*Fourct'oi^      l6.  lo  some  experiments  by  M.  Clouet,  on  the  co* 
ConriaiM.     Jouring  matter  of  Prussian  blue,  he  attempted  to  com- 
ix. D.8o«      ^'"^  ^^^  elements  of  ammonia  with  charcoal,  with  the 
view  of  producing  prussic  acid  ^  but  in  whatever  pro- 
portion he  employed  them,  no  colouring  matter  was 
obtained.      He  therefore  concluded,  that  it  was  ne- 
cessary to  combine  directly  the  ammonia  with  the  char- 
coal, for  the  production  of  this  substance.     He  took 
2\  parts  of  quicklime  in  powder,  and  mixed  them  with 
one  part  of  sal  ammoniac  dried,  and  also  in  the  state 
of  powder.     He  put  the  mixture  into  a  porcelain  re- 
tort,  which   he   placed   upon  a  sand-bath.      To  the 
beak,  of  the  retort  was  adapted  a  porcelain  tube  filled 
with   dry   powdered   charcoal.      The   porcelain   tube 
blue  ^rmed  passed ,  across  a  furnace,  in  which  it  might  be  strongly 
of  carbon    Seated.     It  was  then  made  red  hot,   and  heat  being 
aia.  *""**' *f^crwards  applied  to  the  retort,   the   ammonia  was 
disengaged  in  the  state  of  gas,  which  passed  through 
the  red-hot  porcelain  tube   containing  the  charcoal. 
The  product  was  received  in  proper  vessels,  and  when 
examined,  was  found  to  be  the  colouring  matter  of 
f  Ann.dc  Prussian  bluef . 

Chim,  toan.      It  is  obtained  in  a  purer  state  by  decomposing  the 

xu  p.  30.    prussiate  of  mercury,  by  means  of  the  muriatic  acid, 

under  the  application  of  heat.     It  passes  over  In  va- 

706       pour,  and  is  condensed  by  cold. 

Properties       17*  It  is  a  colourless  liquid,  of  tl>e  specific  gravity 

of  pratsic    of  0.705,  has  the  odour  of  peach  blossom,  or  bitter 

almond,  substances  which  actually  contain  it,  and  owe 

to  it  their  peculiar  smell  and  their  narcotic  power. 

The  acid  is  extremely  baneful  to  animal  life.     A  single 

drop  applied  to  the  tongue  of  a  small  animal  is  fatal, 

and  we  are  even  told  that  it  has  proved  destructive 

by  mere  external  application. 

Its  freezing  point  is  5°.  It  ^boils  at  80°,  and  is  so 
volatile  as  to  freeze  by  the  cold  of  its  own  evaporation 
in  the  open  air.  From  this  cause  a  drop  held  on  the 
end  of  a  glass  rod  instantly  freezes  j  a  fact  of  which  it 
furnishes  an  unique  example.  This  acid  has  scarcely 
any  efiect  on  vegetable  blues. 

The  composition  of  it,  as  consisting  of  carbon,  azote, 
and  hydrogen,  has  been  demonstrated  by  analysis,  by 
passing  it  in  the  state  of  vapour  through  an  ignited 
tube  containing  iron.  The  products  are  hydrc^en, 
and  azote  in  the  state  of  gas,  charcoal  deposited  on  the 
iron,  but  without  any  oxidation  of  this  metal,  showing 
that  it  contained  no  oxygen. 

It  is  further  found  that  the  carbon  and  azote  which 
it  contains  can  be  obtained  in  a  state  of  mutual  com- 
bination, free  from  the  hydrogen,  and  then/orm  a  well- 
marked  and  definite  compound.  This  is  effected  by 
subjecting  the  prussiate.  of  mercury  to  a  powerful 
beat.  The  oxygen  of  the  mercurial  oxide,  and  the  hy- 
drogen of  the  acid,  combine,  and  the  carbon  and  azote 
of  the  latter  assume  the  state  of  a  separate  compound, 
which  passes  over  in  the  gaseous  form,  and  has  re- 
ceived the  name  of  cyanogen  ;  and  the  French  che- 
mists now  call  the  prussic  acid,  formed  by  the  union  of 
it  with  hydrogen,  the  h^dro-ryanic^ 
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This  acid  combtoes  with  difficulty  with  alkalies  and    ^Mu- 
earths,  and  without  destroying  their  alkaline  proper- 


acid. 
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ties. 

19.  The  carbonic  acid  drives  it  off  from  these  com-       79^ 
binations.      It  deprives  oxy muriatic  acid  g>^s  of  its^^j^^"|^ 
oxygen,  and  by  this  addition  changes  its  properties,  acid,  £ic. 
It  has  no  action  on  the  metals  \  but  it  combines  with 

their  oxides,  changing  the  colour,  and  forming  salts 
which  are  in  general  insoluble.  ^  799 

20.  This  acid  has  the  greatest  tendency  to  form  tri-'^"P'^ 
pie  salts  with  the  alkaline  and  metallic  bases.     These ^^'"gP^^' 
complex  combinations  are  more  permanent  and  fixed  q^^  ^,^21 
than  the  simple  alkaline  prussiates.      They  are  notdecompos. 
decomposed  by  carbonic  acid,  light,  air,  or  the  other  cd. 
acids.  8ot 

21.  The  affinities  of  pmssic  acid  are  the  following :  A^lliu^<«> 

Barytes, 

Strontites, 

PoUsb, 

Soda, 

Lime, 

Magnesia, 

AmmoBia. 


Sect.  XXXIII.    Of  Sesacic  Acjd. 

I.  The  penetrating  fumes  which  are  exhaled  firoo»Qistttr^ 
melted  tallow,  and  which  affect  the  eyes,  the  nostrils, 
and  even  the  lungs,  had  been  long  ago  observed,  and 
Olaus  Borrichius  has  thrown  out  some  hints,  warning 
againdt  the  danger  of  being  exposed  to  these  fnmes. 
But  little  attention  was  paid  to  their  natnre  and  pro- 
perties. Grutzmacher  was  the  first  who  demonstrated 
the  existence  of  this  acid,  io  a  dissertation  de  omum 
medulla^  printed  at  Leipsic  in  the  year  1748.  Rhodes 
published  a  small  work  in  1753  at  Gottingen,  in  which 
he  makes  particular  mention  of  this  acid.  The  fol- 
lowing year  appeared  a  dissertation  by  M.  Segner,  on 
the  acid  of  animal  fat^  which  contained  a  number  of 
well-conducted  experiments.  Crell  endeavoured  to 
improve  the  process  for  the  separation  and  purifica- 
tion of  this  acid,  and  to  ascertain  the  properties  of  ita 
combinations.  These  were  published  in  the  Philoso* 
phical  Transactions  for  the  years  1780  and  1782. 

But  it  appears,  as^Thenard,  who  made  experiments 
on  this  acid,  observes,  that  the  acid  obtained  by  those 
who  first  treated  of  the  subject,  was  either  the  acetic 
acid,  or  some  acid  different  from  the  sebacic,  the  pro- 
perties of  which  aro  quite  distinct  firom  those  which 
had  been  formerly  described.  3^ 

2.  The  process  by  which  this  chemist  obtained  the  Pre|»r«i> 
sebacic  acid  is  the  following.  He  distilled  a  quantity  tioo. 
of  hogs  lard,  and  washed  the  product  several  times 
with  hot  water.  He  then  dropt  into  it  acetate  of  lead  ; 
there  was  formed  a  flaky  precipitate,  which  was  col- 
lected and  dried,  pot  into  a  retort  with  sulphuric  acid, 
and  heated.  The  liquor,  in  the  receiver  had  no  acid 
character ;  but  there  appeared  in  the  retort  a  melted 
matter  analogous  to  fat.  This  is  caiefoUy  separated  \  and 
after  being  washed,  is  boiled  with  water*  By  the  action 
of  heat  the  whole  is  dissolved  bj  the  water,  and  when 
it  cools,  crystals  in  the  shape  of  needles  are  deposited* 
These  are  sebacic  acid.    To  he  certain  that  these  wero 

not 


chemistry; 
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Aeidf.  not  pro^need  hj  mcRiis  of  the  salpharic  acid,  he  washed 
the  fat  which  had  been  distilled  with  water,  which  was 
filtered  and  evaporated,  and  needles  were  formed,  ex- 
hibiting exactly  the  same  properties.  Or,  afler  having 
washed  with  water  the  distilled  fat,  he  saturated  the 
filtered  liquor  with  potash,  evaporated  it,  and  dropt  in- 
to it  a  solution  of  lead*  There  was  instantly  formed  a 
saltjcomposed  of  the  sebacic  acid  and  lead.  This  is  to 
he  decomposed  as  before  with  sulphuric  acid.  This  acid 
has  the  following  properties. 

3.  It  has  no  smell,  a  slight  acid  taste,  and  reddens 
strongly  the  tincture  of  turnsole.  When  heated,  it  melts 
like  tallow. 

4.  It  is  much  more  soluble  in  warm  than  in  cold  wa- 
ter. Boiling  water  saturated- with  this  acid  forms  a  solid 
mass  on  cooling.  It  crystallizes  in  small  needles,  but 
with  certain  precautions  may  be  obtained  in  the  form  of 

*  Am.  de   long,  large,  and  very  brilliant  plates  *• 
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Sect.  XXXIV.    0/  Unic  Acid. 

J.  This  acid  was  discovered  by  Scheele  in  the  year 
1776.  It  was  at  first  called  iit^  acid.  It  constitutes 
one  of  the  component  parts  of  urinary  calculi,  and  is 
also  found  in  human  urine.  There  is  one  species  of 
calculus  which  is  almost  entirely  composed  of  thi^  sub- 
stance. It  is  that  species  which  resembles  wood  in  ap- 
pearance and  colour. 

2.  This  acid,  as  its  properties  have  been  described  by 
Scheele,  is  thus  characterized.  It  is  insipid,  inodorous, 
almost  insoluble  in  cold  water,  and  soluble  only  in  about 
360  parts  of  boiling  water.  It  separates  from  this  when 
It  cools,  into  small  yellow  crystals.  The  solution  in 
water  reddens  the  tincture  of  turnsole. 

3.  There  is  scarcely  any  action  between  uric  acid 
and  sulphuric  and  muriatic  acids.  It  is  soluble  in  the 
concentrated  nitric  acid,  to  which  it  communicates  a 
red  colour.  It  would  appear  that  in  this  change  of 
colour  the  nature  of  the  acid  is  also  changed,  for  part 
of  it  is  converted  into  oxalic  acid.  Oxyrouriatic  acid 
very  readily  acts  upon  uric  acid,  either  b^  suspending 
a  calcnlns  in  the  liquid  acid,  or,  which  is  easier,  by 
passing  a  stream  of  oxymuriatic  acid  gas  through  wa- 
ter,  at  the  bottom  of  which  is  placed  the  uric  acid  in 
powder.  Its  colour  becomes  pale,  the  surface  swells  up, 
it  softens,  and  is  at  last  converted  into  a  jelly.  This  part 
disappears,  and  is  soon  dissolved,  giving  a  milky  colour 
to  the  liquid.  Ther6  is  extricated  by  slow  eflTervescence 
small  bubbles  of  carbonic  acid  gas.  The  liquid  by  eva- 
poration gives  muriate  of  ammonia,  acidulous  oxalate 
of  ammonia,  both  crystallized;  muriatic  acid,  and  ma- 
lic acid.  Thus  the  oxymuriatic  acid  decomposes  the 
nric  acid,  and  converts  it  into  ammonia,  carbonic,  oxa- 
lic, and  malic  acids. 

4.  When  uric  acid  is  distilled,  there  is  a  little  of  it 
sublimed  without  decomposition.  It  yields  also  a  very 
small  quantity  of  oil  and  water,  crystallized  carbonate 
of  ammonia,  carbonic  acid  gas  ;  and  there  remains  be- 
hind a  very  black  coal  without  any  alkali,  and  without 
any  lime. 

5.  All  these  facts  shew  that  vrtc  acid  is  a  compound 
of  a  very  pecnliar  kind,  formed  of  azote,  of  carbon,  of 
hydrogen  and  oxygen,  and  susceptible  of  a  great  oom- 
ber  of  diSerent  changes  by  cbemica)  agents^ 


Sect.  XXXV.    O/Rosacic  Acid. 


iBflaQi* 

mable  Sub- 

sUncet* 

r.  During  certain  diseases,  the  urine,  when  it  cools,  g^'^ 
deposits  a  peculiar  substance,  which  has  been  denomina*origiB. 
ted  from  its  colour,  which  resembles  bricks,  lateritHMS' 
sediment.  Daring  fevers,  this  appearance  of  the  urine 
takes  place  ;  and  in  gouty  persons,  at  the  terminatioir 
of  the  paroxysms,  it  is  very  abundant.  And  when  this 
suddenly  disappears,  and  the  urine  at  the  same  time  con- 
tinues to  deposit  this  substance,  a  relapse  may  be  dread- 
ed.  •  It  appears  in  the  form  of  red  flakes,  and  adherea' 
strongly  to  the  sides  of  the  vessel.  If  the  urine  be  heat- 
ed, this  sediment  is  again  dissolved.  g 

2.  This  substance  was  formerly  considered  by  che-  p^iigi^, 
mists  as  uric  acid.     If  into  fresh   urine  a  little  ni-tion. 
trie  acid  is  dropt,  it  becomes  moddy,  and  a  precipitate 
is   formed.      I'he   nitric  acid,    and   the  substance  to 
which  the  name  of  rosacic  acid  has  been  given,  com-      ^ 
bine  together,  and  are  deposited.    The  uric  acid  heiog-pj^p^^^g, 
much  less  soluble  than  the  rosacic  acid,  it  is  very  easy 
to  separate  them.     All  that  is  necessary  is  to  pour  boil-^ 
ing  water  on  the  sediments,  and  to  wash  them  on  the 
same  filter,  in  which  case  the  uric  acid  remains  be- 
hind. 

Proust,  who  made  experiments  on  this  substance, 
considers  it  as  another  characteristic  of  rosacic  acid, 
that  it  produces  with  a  solution  of  gold,  a  cloudy^  pre- 
cipitate of  a  violet  colour  *•  •  ^nn,  ^ 

Ckm.  torn. 
Sect.  XXXVt  Of  Amsiotic  Acid.  ™7- 

•^  pw  265. 
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1.  A  peculiar  acid  has  been  detected  in  the  liquor Propertici. 
of  the  amnios  of  the  cow.     This  was  discovered  hf 
Buniva  and  Vauquelin.     This  acid  is  concrete,  white, 

and  brilliant,  has  a  very  slight  acid  ta&te,  and  reddens 
the  tincture  of  turnsole.  It  is  little  soluble  in  cold  wa- 
ter, but  dissolves  more  readily  in  boiling  water,  fronr 
whence  it  is  deposited,  by  cooling,  in  long  needle- 
shaped  crystals.  When  this  acid  is  exposed  to  heat,  it 
swells  up,  and  exhales  an  odour  of  ammonia  sensibly 
mixed  with  prussic  acid.  It  leaves  behind  a  volnmi- 
nous  coal.  ^  Stj 

2.  It  seems  at  first  to  have  some  analogy  with  the  And  dk* 
s&clacttc  and  uric  acids,  but  this  is  not  really  the  caae,*^^^^ 
The  saclactic  acid  does  not  furnish  ammonia  by  distil-     "*****"• 
lation ;  the  nric  acid  yields  ammonia  and  prussic  acid' 

by  heat,  but  it  is  not  equally  soluble  in  warm  water, 
and  does  not  crystallize  in  long,  white,  brilliant  needles, 
nor  is  it  soluble  in  boiling  alcohol,  as  the  amniotic 

acid  isf.  ti^***"'*  ^* 

'  Chim  ton.* 


Chap.  XL  Of  INFLAMMABLE  SUBSTANCES. p.  17,. 

8itf 

The  class  of  bodies  which  we  are  to  examine  in  this  1^1,0^0^ 
chapter,  under  the  title  of  inflammable  substances,  areUoa. 
akolixd^  ether^  and  oils.  These  substances  are  closely 
allied  to  many  of  the  bodies  which  were  treated  of  in 
the  last  chapter.  Their  constituent  parts  are  the  sane 
with  those  of  many  of  the  vegetable  acids,  arranged, 
however  in  different  proportions,  and  totally  different  ia 
their  properties  and  effects.  The  elements  of  these  ia- 
fiammable  snbstancei  are  chiefly  carbon  and  bydrogeo^ 

bat 
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Inflam.  t>ut  in  Some  tbere  is  a  triple  compoand  of  carbon,  by 
niAble  Sub-  drogeo  and  oxygen  ^  the  last  does  not  exist  in  soch  a 
fctanccfc  ^  quantity  as  to  exfalbit  acid  properties,  or  these  proper- 
ties are  concealed  by  the  proportions  of  the  other  con- 
stituent parts.  It  was  therefore  thought  necessary  to 
treat  of  these  substances  in  this  place,  that  we  might 
be  early  acquainted  with  their  properties,  some  of 
which  are  of  great  importance  in  chemical  researches, 
particularly  their  effects  on  many  saline  bodies*  '^^^ 
are  valuable  instruments  of  chemical  analysis.  "We 
shall  consider  the  inflammable  substances  in  the  four 
following  sections,  namely  j  z.  Alcohol^  2*  Ether,  J. 
Fixed  oils,  and  4.  Volatile  oils. 


8r7 
Pccpara- 
tbn. 


Sect.  L  0/ Alcohol. 

I.  "When  vegetable  matters  have  been  subjected  to 
the  vinous  fermentation,  the  fluid  is  totally  changed. 
It  is  converted  into  a  substance  called  wine  or  ferr, 
according  to  the  nature  of  the  materials  from  which  it 
has  been  prepared.  When  this  product,  the  wine  or  beer, 
is  subjected  to  another  process,  a  very  different  product 
is  obtained.  By  distillation  a  fluid  is  obtained  of  very 
different  properties  from  the  beer  or  wine  from  which 
it  is  extracted.  This  liquid,  when  is  perfectly  pure, 
is  known  in  chemistry  by  the  name  of  aleohoi^  or  spirtt 
qfwine^  because  it  is  produced  from  wine*  It  is  some- 
times denominated,  also  ardent  spirit^  from  its  effects. 
Ardent  spirit,  as  it  is  first  obtained  by  distillation,  is 
to  he  considered  as  a  mixture  of  alcohol  and  water, 
because  the  alcohol  in  the  process  of  distillation  is  con- 
densed by  water.  In  this  state,  ardent  spirit  is  dif- 
ferent in  flavour,  in  colour,  and  in  strength,  according 
to  the  nature  of  the  materials  from  which  it  is  obtained, 
81S  '  and  hence  in  common  lansuage  it  is  distinguished  by 
Different  different  names.  When  it  is  obtained  from  the  fer- 
"^"'^  mented  juice  of  the  grape,  it  is  known  by  the  name  of 
brandy  ;  from  that  of  the  sugar-cane,  by  that  of  rum  ; 
and  from  that  of  farinaceous  substances,  by  that  of 
V}?dsky,  All  these  substances,  therefore,  are  to  be 
considered  as  composed  of  alcohol,  or  pti^  spirit  of 
wine,  water,  and  a  peculiar  oil,  to  which  the  flavour  is 
Sj^  owing. 
IIiatoi7.  Ardent  spirit,  it  is  supposed,  was  known  in  the  dark 

ages.  It  does  not  appear,  from  any  of  the  writings 
of  the  Greeks  or  Romans,  that  they  were  acquainted 
with  such  a  liquor.  The  preparation  of  it  from  wine, 
and  even  the  discovery  of  alcohol,  or  pure  spirit  itself, 
is  ascribed  to  Arnold  de  Villa  Nova,  who  lived  in  the 
Sao  13th  century. 
PeiiSca-  2.  To  purify  the  alcohol  or  pore  spirit,  from  water 

^^^  and  colouring  matter,  it  is  again  distilled  ;  and,  to  have 

it  perfectly  pure,  this  process  must  be  repeated  several 
times.     When  ardent  spirit  is  distilled  for  the  first 
time,  after  it  is  extracted  from  the  fermented  liquors, 
it  is  distinguished  by  the  name  of  rectified  spirits.   The 
pirocess  which  is  recommended  by  some  is  the  follow- 
ing.    Distil  it  in  a  water  bath,  till  one  fourth  of  the 
quantity  baa  passed  oyer  >  then  distil  it  again  for  se- 
veral tiroes,  taking  only  the  first  half  of  the  product. 
.  F^ni-cnw  ****  •^^  ^^*"  products  together,  and  distil  them  with 
Cbmiflt^/   a  V^ry  gentle  beat  $  the  first  half  of  the  liquor  which 
Chim.  torn,  passes  over,  is  the  purest  alcohol  that  can  be  obtained  % 
viji.  ^  143.  ^  remainder  may  be  reserved  for  ordinary  purposes  t. 
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Even  in  this  state,  the  alcohol,  thus  obtained^  ftff«^*ft{pf 
a  certain  proportion  of  water,  to  separate  which,  Boer* 
haave  has  given  a  very  good  process,  by  means  of  an  al- 
kali. Take  a  quantity  of  carbonate  of  potash  which 
has  been  exposed  to  a  red  heat,  to  separate  the  moi- 
sture 'y  reduce  it  to  powder,  and  pot  it  into  the  spirit. 
This  salt,  on  account  of  its  strong  attraction  for  water, 
combines  with  the  water  of  the  alcohol )  and  this  adcb- 
tion  of  the  alkali  having  the  greater  specific  gravity, 
falls  to  the  bottom.  The  alcohol  which  remains  at  the 
top  may  be  easily  separated.  To  porify  this  akobol 
from  a  small  quantity  of  potash  which  it  holds  in  solo- 
tion,  it  may  be  redistilled  in  a  water  bath.  It  ought 
to  be  observed,  however,  that  the  distillation  should  not 
be  carried  on  till  the  whole  of  the  alcohol  is  driven  ofl^ 
because,  towards  the  end  of  the  process,  it  carries  part 
of  the  potash  along  with  it.  The  salt  called  moriate  of 
lime,  may  be  employed  for  the  same  purpose. 

3.  Alcohol,  thus  prepared  and  purified,  is  a  light,  ^^'^^pc'^i'^ 
transparent,  and  colourless  liquor,  of  a  sharp,  pene- 
trating, agreeable  smell,  and  of  a  warm,  stimulating, 

acrid  taste.  It  has  the  property,  in  a  much  greater 
degree  than  wine,  of  prodacing  intoxicatioo.  The 
specific  gravity  of  alcohol,  when  perfectly  pore,  ia 
0.8oo,  but  die  strongest  spirit  which  js  afforded  by 
mere  distillation,  according  to  Mr  Nicholson,  is  0.820 
at  the  temperature  of  71*.  The  alcohol  or  rectified 
spirit  of  commerce,  has  rarely  a  specific  gravity  below 
0.8371.  ^  ^  812 

4.  When  alcohol  is  exposed  to  the  air  at  a  tempem- Volatile, 
tore  between  50°  and  60  ,  it  evaporates,  and  when  it 

is  pore,  leaves  no  residuum.  By  this  rapid  evapora- 
tion it  produces  great  cold,  which  ia  very  sensibly  felt 
by  dipping  the  fingers  in  alcohol,  and  exposing  them  f '3 
to  the  air.  It  boils  at  the  tempentnre  of  176^  and^^^  ^ 
is  then  converted  into  an  elastic  fluid.  In  the  vacnnm 
of  an  air-pomp  it  boils  at  56^.  It  has  nevci  yet  been 
firozen  by  the  greatest  degree  of  cold  to  which  it  has 
been  exposed.  It  remains  fluid  when  the  thenaometer 
stands  at  —69^  When  passed  through  a  red-hot  por- 
celain tube,  it  is  decomposed,  and  converted  into 
carbonic  acid  gas,  carbureted  hydrogen  gas,  and  wa- 
ter. 824 

5.  With  the  aid  of  heat,  alcohol  dissolves  a  small  PlwiplMn^ 
quantity  of  phosphorus.   Wben  this  solution,  which  has 

a  fetid  odour,  is  precipitated,  by  dropping  a  little  of  it 
into  water,  it  becomes  luminous  in  the  dark.  Jets  of 
flame  arise  from  the  surface  of  the  watery  and  an 
oxide  of  phoBphoms  is  formed  in  the  state  of  white 
powder.  Alcohol  seems  also  capable  of  dissolving  phos- 
pbureted  hydrogen  gas.  g^^ 

'  6.  There  is  no  action  between  aicoliol  and  sulphnrSolphir. 
at  ordinary  temperatures,  nor  even  when  they  are 
boiled  together  \  but  when  the  two  bodies  are  brought 
in  contact  with  each  other  in  the  state  of  vapour, 
they  combine  readily,  and  a  fetid  solphoreted  alcohol 
is  fomu^d,  which  deposits  a  small  quantity  of  white 
sulphur,  and  becomes  muddy  in  cooling.  The  sul- 
phur is  precipitated  by  water,  and  gives  about  ^th 
part.  Alcohol  combines  still  more  readily  with  sul- 
phureted  hydrogen  gas,  wiiich  communicates  to  the 
alcohol  a  little  colour,  and  in  this  combination  is 
decomposed  with  more  facility  by  oxygen  gas,  and 
all  other  oxygenated  bodies,  than  when  it  ia  in  the 

state 


8a6 
or  acids 


8t7 
Of  watar» 


Inflan-    state  of  gas.     Alcohol  combines  with  sulphoreted  hy* 
suabJe  Sab»  drogen  gas,  which  is  contained  in  mineral  waters,  and 

»tM«ci.    deprives  them  of  this  gas  by  distillation. 

7*  The  strong  acids  have  a  very  powerfal  efFect  on 
alcohol.  It  is  decomposed  by  the  sulphuric,  the  nitric, 
the  oxymoriatic,  and  the  acetic  acids :  and  the  product 
of  this  decomposition  varies  according  to  the  nature  of 
the  acid,  its  strength,  and  the  proportions  in  which  it 
IS  employed.  Some  of  the  acids  are  soluble  in  alcohol. 
With  the  aid  of  heat,  it  dissolves  the  boracic  acid, 
which  commnnicates  to  it  the  property  of  burning  with 
a  green  flame.  It  also  holds  in  solution  carbonic  acid 
gas  in  greater  proportion  than  its  own  bulk.  It  preci* 
pitates  from  water,  on  the  contrary,  the  phosphoric 
acid,  almost  in  the  concrete  state,  and  also  the  metallic 
acids  which  ar«  soluble  in  this  liquid. 

8.  Alcohol  combines  with  water  in  all  proportions* 
The  affinity  between  the  two  fluids  is  so  strong  that 
water  is  capable  of  separating  from  alcohol  many 
bodies  with  which  it  is  combined,  while  the  alcohol 
decomposes  many  aquepns  saline  solutions,  and  preci« 
pitates  the  salt.  When  water  and  alcohol  are  com- 
bined together,  there  is  an  increase  of  temperature, 
which  shews  that  there  is  a  condensation  of  the  two  li- 
quids. Accordingly  it  is  found,  that  the  density  or 
specific  gravity  of  the  mixture  is  greater  than  the  mean 
of  the  uncorobined  liquids.  The  density  varies  accord- 
ing to  the  different  proportions  of  the  alcohol  and  wa- 
ter which  are  employed.  In  consequence  of  this  va- 
riation, it  becomes  an  object  of  considerable  importance, 
both  in  a  political  and  commercial  view,  to  be  able  to 
ascertain  the  strength  of  spirits  ;  that  is,  the  propor- 
tions of  alcohol  and  water  of  different  degrees  of  densi- 
ty or  specific  gravity.  For  the  purposes  of  commerce, 
various  instrttments  have  been  contrived,  and  tables 
constructed,  for  the  convenience  of  those  who  are  con- 
cerned in  the  purchase  and  sale  of  spirituous  liquors. 
For  the  purposes  of  revenue,  a  most  elaborate  and  mt- 
DOte  set  of  experiments  was  instituted  by  Sir  Charles 
Blagden,  who  was  expressly  employed  by  the  British 
government  to  ascertain  the  relative  value  or  strength 
of  ardent  spirit  at  different  temperatures  and  diflbrent 
specific  gravities.  An  account  of  these  experiments 
was  published  in  the  Philosophical  Transactions  for  the 
year  1790.  Tables  which  shew  the  result  of  the  ex- 
periments were  published  by  Mr  Gilpin  in  2793  >  bat 
as  these  are  not  immediately  connected  with  the  ele- 
ments of  chemistry,  we  refer  our  readers  to  the  original 
papers,  to  the  article  Spirituous  Liquors^  in  this  work, 
and  to  a  long  note  in  the  present  article,  under  the 
head  of  sulphuric  acid,  p.  5o8*->5io* 

9.  Alcohol  dissolves  the  fixed  alkalies  in  the  pore 
state,  and  forms  with  them  aa  acrid  solution  of  a  red- 
dish colour.  The  solution  of  potash  in  alcohol  was 
formerly  denominated  the  acrid  tincture  of  tartar.  It 
is  in  this  way  that  the  fixed  alkalies  are  obtained  in 
their  purest  state.  Alcohol,  therefore,  becomes  a  va- 
luable instrument  of  analysis  for  separating  the  fixed 
alkalies  from  a  great  number  of  extraneous  substances. 
Ammoiya  also  combines  with  alcohol  by  the  assistance 
of  heat.  The  ammonia  with  a  higher  temperature  is 
driven  off,  and- carries  with  it  part  of  the  alcohol.  Many^ 
of  the  saline  bodies  may  be  dissolved  in  alcohol,  ana 
00  this  account  also  it  is  valuable  to  the  chemist  in  his 
nsaarches.    Tables  have  been  constrocted,  shewing 
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the  quantities  of  different  salts  which  may  be  dissolved    laSam. 
at  different  temperatures.     The  following  tables  were  msble  Sub- 
drawn  up  from  the  experiments  of  M.  Guyton  *.  "*"*^ 


stances. 


-V 


Alkflliet 
mad  salts. 


I.  Table  of  Salts  which  are  readily  Disiolved* 


Tenipf. 

Gnini. 

ratiire. 

^  54-5' 

240 

Nitrate  of  cobalt : 

545 

240 

copper. 

54-J 

240 

Muriate  of  zinc. 

54-5 

240 

alumina. 

5A5 

240 

Nitrate  of  alumina. 

"3- 

240 

Acetate  of  lead. 

240   grains  of 

180.5 

694 

Nitrate  of  magnesia. 

alcohol  dis-  < 

180.5 

»3>3 

Muriate 

solve  at 

180.5 

240 

of  iron. 

180.5 

240 

of  copper. 

Nitrate  of  zinc  de- 
composed. 

Nitrate  of  iron  part- 
ly decomposed. 

i 

■ 

Nitrate  of  bismuth. 

*  Joum.  d€ 
Phifiiqu€, 


11.   Table  of  Salts  that  are  h'ttie  Soluble. 


Grains. 

1 

r  240 

Muriate  of  lime. 

214 

Nitrate  of  ammonia. 

212 

Oxymoriate  of  mercury. 

ZZ2 

Acetate  of  soda. 

TOO 

Nitrate  of  silver. 

•              f>     1 

^3 

Nitrate  of  soda. 

240  grains  of  alco- 
hol at  the  boil-  < 

x8 
*7 

Acetate  of  copper. 
Mariate  of  ammonia. 

ing  temperature 
dissolve 

# 
9 

Arseniate  of  potash. 

7 

Soperoxalate  of  potash. 

5 

Nitrate  of  potash. 

5 

Muriate  of  potash. 

4 

Arseniate  of  soda. 

z 

Tartrate  of  potash. 

III.  Salts  thai  are  Insoktble. 

Borax, 

Tartar, 

Alum, 

Sulphate  of  ammonia, - 

iron, 

copper, 

zinc, 

soda, 

potash, 

lime, 

silver, 

mercuryi 
Tartrate  of  soda, 
Nitrate  of  lead, 

mercury. 
Muriate  of  lead. 
Carbonate-  of  potash, 
soda.- 


The- 
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lalam-  '     The  following  table,  drawn  up  bj  Mr  KirwaDi  she w«     alcohol    of  different  densities.      The  temperature  in    inflan. 
nuible  tub-  the  quantity  of  salts  that  are  soluble  in  lOO  parts  of     which  the  solutions  were  made  was  from  50^  to  80^  t.  mabletub. 


iuncet. 


8si> 
Compoii- 
tioa» 


S30 
According 

to  LRTOI' 


sirr. 


831 
l£b  Four- 

croy. 


SaiU. 

Alcohol  of 

\ 

0.900 

0.872 

0.848 

0.834 

0.817 

Sulphate  of  soda. 

0. 

0. 

0, 

0. 

0. 

Sulphate  of  magnesia. 

I. 

I. 

0. 

0. 

0. 

Nitrate  of  potash. 

2.76 

I. 

0. 

0. 

Nitrate  of  soda. 

10.5 

6. 

0,38 

0. 

Muriate  of  potash. 

4.62 

1.66 

0. 

0.38 

0. 

Muriate  of  soda. 

5.8 

3-^7 

0. 

0.5 

0. 

Muriate  of  ammonia. 

6.5 

4-75 

0. 

1-5 

0. 

Muriate  of  magnesia  1 
dried  at  120°         3 

21.25 

0. 

^3-75 

36.25 

50- 

Muriate  of  barjtes. 
Do.  crystallized. 

I. 
1.56 

0. 
0. 

0.29 
0-43 

0.1 8  J 
0.32 

0.09 

0.06 

Acetate  of  lime. 

2.4 

0. 

4.12 

4-75 

4.88 

stABces. 
P«74- 


lo.  A  great  variety  of  different  opinions  have  been 
'proposed  with  regard  to  the  composition  of  alcohol.  It 
had  been  observed,  in  burning  this  combustible  sub* 
stance,  in  close  vessels,  that  water  was  formed.  Some 
philosophers  had  even  observed  that  the  quantity  of 
water  obtained  by  the  combustion  of  alcohol  was 
greater  than  the  whole  weight  of  the  alcohol  con- 
sumed. From  observing  this  circumstance,  it  was 
supposed  to  consist  of  water,  combined  with  an  acid, 
an  oil,  or  phlogiston,  according  to  the  views  and 
theories  of  different  philosophers. 

It  is  to  the  experiments  of  Lavpisier  that  we  are  in- 
debted for  ascertaining  the  real  constituent  parts  of 
this  substance.  He  burnt  in  a  proper  apparatus,  with 
a  known  quantity  of  oxygen  gas,  76.7083  grs.  troy  of 
alcohol,  and,  after  the  combustion,  carbonic  acid  gas 
and  water  were  found  to  be  the  only  products ;  and  by 
estimating  the  oxygen  gas  consumed,  the  quantity  of 
carbonic  acid  and  of  water  whidh  were  formed,  it  ap- 
peared that  the  quantity  of  alcohol  consumed  was  com- 
posed of 

22.640  carbone, 
6.030  hydrogen, 
47.830  water. 

76.700 

But  it  has  been  since  proved,  by  the  experiments  of 
Fourcroy  and  VaUquelin,  that  oxygen  is  a  component 
part  of  alcohol  \  for  when  they  mixed  together  equal 
parts  of  alcohol  and  concentrated  sulphuric  acid,  and 
while  ether  was  formed  from  it,  there  was  also  at  the 
same  time  a  production  of  water  \  the  alcohol  in  this 
« case  was  decomposed)  but  the  sulphuric  acid  suffered 


no  change.  The  oxygen,  therefore,  which  combined 
with  the  hydrogen  in  the  formation  of  water,  must 
have  come  from  the  alcohol  *.  ^Kiekol. 

Jour.  I 

Sect.  II.  Of  Ether.  p- »9'- 

By  the  action  of  different  acids  with  alcohol,   thcj^^j^g^^^ 
latter  is  decomposed,  and  different  products  are  obtain- 
ed, according  to  the  proportions  of  the  acid  employed, 
and  the  heat  which  is  applied.     Wlien  the  acid  ana 
the  alkali  are  in  a  certain  proportion,  and  are  exposed 
to  a  moderate  temperature,  the  product  is  a  peculiar 
substance,  which  has  received  the  name  of  ether.  Ether 
has  been  obtained  by  the  action  of  different  acids  on 
alcohol,  and  hence  it  has  received  different  names,  as      . 
sulphuric  ether ^  nitric  ether ^  muriatic  ether.   The  first,  xtmes. 
namely,    sulphuric  ether,   which  seems  to  have  beea 
longest  known,  and  is  most  easily  obtained,  has  excited 
the   greatest   attention   among  chemists*      We   shall 
therefore  consider  it  first. 

I.  Of  Sulphuric  Ether. 

I.  It  appears  from  different  passages  in  the  writings  HiatMy. 
of  the  earlier  chemists,  that  the  knowledge  of  sulphu- 
ric ether  was  in  the  number  of  their  secrets.  It  was 
then  called  oleum  vitrioli  dulce.  The  method  of  pre* 
paring  it  is  described  in  a  book  published  at  Nurem- 
berg about  the  year  1540.  But  the  nature  of  this  sub- 
stance was  not  much  attended  to  till  the  year  1730, 
when  a  quantity  was  presented  to  the  Royal  Society  by 
Dr  Frobenius,  with  a  paper  which  was  published  in 
their  Transactions  for  that  year,  containing  an  account 
of  a  number  of  experiments  which  were  made  upon 

it. 


sUncca* 


>3« 


tt«a. 
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Uilaffl*    >^    ^^  WM  long  known  amolig  the  Oermsn  chemists 

tttble  Sab-  ander  the  name  of  tu^htka* 

2,  The  following  is  the  process  hy  which  snlphuric 
ether  may  be  obtained.  Equal  parts  of  concen« 
trated  sulphuric  acid  and  alcohol  are  pnt  into  a  re- 
tort, to  which  a  receiver  is  to  be  adapted  and  luted* 
Or  perhaps  it  is  better  to  add  the  acid  by  small  por- 
tions at  a  timoi  that  the  action  may  not  be  too  Tioienti 
and  the  heat  produced  too  great*  The  receiver  should 
he  immersed  in  cold  water,  or  surrounded  with  ice,  or 
it  may  be  kept  cool  by  the  application  of  wei  cloths, 
over  which  a  small  stream  of  jtrater  is  directed.  Heat 
is  then  applied,  and  the  first  product  which  comes  over 
is  a  fragrant  spirit  of  wine^  but  as  soon  as  the  mixture 
begins  to  boil,  the  ether  comes  over,  is  condensed  by  the 
cold,  and  runs  in  streams  down  the  sides  of  the  receiver* 
l^hen  the  quantity  obtained  amounts  to  about  one 
half  of  the  alcohol  employed,  the  process  should  be 
stopped,  and  the  receiver  nnluted  and  removed  ^  hot  if 
it  be  continued,  white  fumes  begin  to  come  off,  which 
are  known  to  be  the  fumes  of  sulphurous  acid. 
After  this  there  rises  a  light  yellowish  coloured  oil, 
which  has  been  called  the  sw^t  ail  of  wine.  The  heat 
should  now  be  moderated  after  the  ether  has  passed 
over,  because  the  matter  contained  in  the  retort  be- 
comes black,  thick,  and  swells  considerably.  When 
the  whole  pf  the  sweet  oil  has  come  over,  there  is  still 
an  evolution  of  sulphurous  acid^  which  becomes  con- 
stantly thicker,  till  at  last  there  is  nothing  but  a  dark 
coloured  sulphuric  acid. 

3*  The  ether  obtained  by  this  process  is  impure, 
being  generally  contaminated  with  sulphurous  acid. 
To  purify  it,  it  has  been  usual  to  mix  a  quantity  of 
potash  with  the  fluid,  and  to  distil  it  orer  again.  The 
acid  in  this  case  combines  with  the  potash,  and  the 
ether  being  separated,  passes  over  into  the  receiver* 
Oizi,  however,  considering  this  process  as  tedious  and 
uncertain,  has  proposed  other  substances  in  the  room  of 
potash,  and  he  has  tried  several  metallic  oxides,  such 
as  the  red  oxide  of  lead,  the  yellow  oxide  of  iron,  the 
red  oxide  of  mercury,  and  the  black  oxide  of  manganese* 
After  a  variety  of  experiments,  he  is  of  opinion  that 
the  black  oxide  of  manganese  is  the  most  convenient 
for  the  purification  of  ether.  It  is  mixed  with  ether, 
allowed  to  remain  some  time,  and  is  to  be  frequently 
agitated.  The  oxygen  of  the  manganese  combines 
with  the  sulphurous  acid,  and  converts  it  into  sulphu- 
ric acid,  which  is  a  more  fixed  body  than  the  sulpbu- 

*  Joutm  <ferous  acid  *. 

FMyt,  thfi       To  separate   the  liquid  from  4he  sulphurous  acid, 

p.  spS.  Proust  recommends  the  following  method,  which  he 
jiays  is  employed  in  the  large  way,  as  by  far  the  most 
preferable.  Intioduce  into  a  bottle  which  is  \th3  fil- 
led with  impure  ether,  some  water,  and  a  portion  of 
slaked  lime.  Agitate  the  bottle  strongly,  and  do  not 
ilpen  it  to  examine  its  odour,  till  after  it  has  remained 
for  some  minutes  in  cold  water,  and  when  the  vapour 
within  the  bottle  has  ceased  to  exert  its  elastic  force 
against  the  cork  ^  if  the  sulphurous  smell  is  not  en- 
tirely removed,  the  process  is  to  be  repeated  till  it 
as  completely  destroyed.  This  method,  which  was  em- 
ployed by  Woulfe,  Froust  prefers  on  account  of  its  eco- 
nomy, particularly  as  it  affords  at  the  same  time  a  sul- 
phite of  lime,  which  is  formed  by  the  combination  of  the 
•nlphuroos  acid  with  the  lime.    When  the  liquids  have 

Vol..  V.  Part  n.  t 
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separated,  the  ether  which  swims  on  the  top,  may  be    Inflam- 
drawn  off  by  means  of  a  syphon,  and  it  may  be  intro-  mable  Sub- 
duced  into  a  retort  to  be  rectified  by  distillation  f .         .  taneei.^ 

4.  The  ether  which  is  thus  obtained,  is  a  transparent!  j^fgg 
colourless  fluid,    of  a  very  fragrant  smell,  and  a  hot  cAim  zlii. 
pungent  taste.     The  specific  gravity  is  only  0.7581,  p.  257. 
so  that  it  is  considerably  lighter  than  alcohol.     It  is      ^3^, 
extremely  volatile,  so  that  when  it  is  agitated,  or  pour-  ^'^^^*' 
ed  from  one  vessel  to  another,  it  is  instantly  dissipated. 

It  produces  so  great  a  degree  of  cold,  that  water  may 
be  froxen  by  means  of  it.  It  rises  in  the  state  of  gas 
which  burns  with  great  rapidity,  nnd  the  air  which 
holds  ether  in  solution  may  be  passed  through  water 
without,  being  deprived  of  its  combustibility  or  fra- 
gnnce*      ,     .  .  837 

5.  It  boils  in  the  open  air  at  the  temperature  of  98^,  Action  of 
and  in  the  vacuum  of  an  air-pump  at  —20^,  so  that  it  heat 
would  constantly  remain  in  the  state  of  gas  if  the  pres- 
sure of  the  air  were  removed. 

When  ether  is  kindled  in  the  open  air,  it  bums  very 
readily*  The  electric  Wrk  also  inflames  it.  It  bums 
with  a  copious  white  flame,  and  leaves  behind  it  a 
black  trace  on  the  surface  of  any  body  exposed  to  the 
flkme.  Lavoisier  has  observed  that  an  acid  is  always 
formed  during  the  combustion  of  this  liquid }  and 
Scbeele  says  that  the  residuum  of  ether  burnt  over  a 
little  water,  contains  sulphuric  acid.  When  the  ether 
is  exposed  to  a  cold  of-»46*,  it  freezes  and  crystallizes*  * 
It  is  decomposed  when  the  vapour  is  passed  through  a 
red-hot  porcelain  tube,  and  the  product  is  carbonated 
hydrogen  gas.  3^, 

6.  Dr  Priestley  discovered  that  ether  agitated  with  fncieasct 
any  kind  of  gas,  greatly  increased  its  volume,  and  inthe  volnaie 
roost  cases  doubled  it.    Mr  Craickshank  made  a  simi-^^'S^**** 
lar  experiment,  by  agitating  some  oxygen  gas  with  a 

little  ether.     The  bulk  was  exactly  doubled.    In  this 
state  the  gas  did  not  explode,  but  when  one  part  of  this 
mixture  was  added  to  three  parts  of  oxygen,  an  ignited 
body  or  the  electric  spark  produced  a  £eadful  explo- 
sion.    The  products  were  water,  with  a-fd  carbonic 
acid  gas.     Hence  it  would  appear,  Mr  Cruickshank 
observes,  that  one  part  of  this  vapour  requires  about 
seven  of  oxygen  to  saturate  it  j  and  according  to  this     • 
experiroeut,  the  proportion  of  carbon  to  hydrogen  in  t  J^f^ 
the  vapour  of  ether  or  ether  itself,  should  he  as  five  to*'^^*"^  ▼• 
one  J.  ^  *^5. 

J*  Phosphoras  is  dissolved  in  small  quantity  in  ether,  Aelsoa  of 
produces  a  transparent  solution  ^  but  when  alcohol  phoiphonif. 
is  added  to  the  solution,  it  becomes  milky*  g^^ 

8.  Sulphuric  acid  has  a  peculiar  action  on  ether,  byor  Acidi* 
converting  it  into  a  kind  of  oil,  which  is  called  the  sweet 

oH  of  wine.  This  isone  of  the  products  in  the  preparation 
of  sulphuric  ether.  When  a  small  quantity  of  ether  is 
introduced  into  a  bottle  filled  with  oxymuriatic  acid 
gas,  it  explodes,  and  inflames  j  or  if  paper  moistened 
with  ether  be  introduced,  the  same  effect  follows.  Car- 
bonic acid  gas  is  produced,  and  charcoal  is  deposited 
on  the  sides  of  the  bottle.  g., 

9.  Various  theories  have  been  proposed,  to  account  Compoti- 
for  the  production  of  ether.     From  the  manner  of  its^°* 
production  by  means  of  sulphuric  acid,  it  was  natural  to 
suppose  that  this  acid  formed  one  of  its  component  parts. 

This  accordingly  became  a  general  opinion,  till  it  was 
found  that  the  sulphuric  acid  suffered  no  change  in  the 
process,  but  merely  assisted  or  disposed  the  alcohol  to 

3  Z  that 
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Inflam-    ^^^^  change  which  it  undergfoei  when  it  is  converted 

jsikble  Sub- into  ether.     According  to  Macqaer,   the  alcohol   has 

^  lUBcefc  not  been  changedi  hat  merely  deprived  of  the  whole  of 

'        its  water.     Scbeele  supposed,  that  ether  was  alcohol 

deprived  of  its  phlogiston  }  and  when  the  new  tbeorte» 

were  introduced,  ether  was  considered  as  a  codahinatioil 

of  alcohol  and  oxygen. 

10*  The  experiments  and  researches  of  Foorcroj  and 
Vauquelin  have  thrown  new  light  on  this  subject,  and 
have  led  to  different  views  of  the  nature  and  composi* 
tion  of  ether.  According  to  the  result  of  these  ezperi* 
ments,  ether  contains  a  smaller  proportion  of  carbon, 
but  a  greater  proportion  of  hydrogen  and  oxygen. 
From  their  experiments,  and  from  those  of  others,  it 
appears  that  the  changes  induced  by  the  action  of  svl- 
phuric  acid  on  alcohol,  depend  on  the  quantity  and 
strength  of  the  acid,  and  the  temperature. 

A*  Equal  parts  of  concentrated  sulphuric  acid  and 
alcohol  mixed  together  raise  the  temperature  to  189^. 
Bobbles  of  gas  are  emitted  ;  the  liquid  becomes  turbid, 
and  at  the  end  of  some  hours  assumes  a-  deep  red  co« 
lour. 

J?.  A  roijUore  of  two  parts  snlphurio  acid,  and  one 
part  alcohol,  produces  a  temperature  of  20C?*  The 
mixture  becomes  instantly  of  a  deep  red  coloor^ 
to  black  a  few  days  after,  and  diffiiscs  an  odonr 
is  perceptibly  that  of  ether. 

C.  When  equal  parts  of  sulphuric  acid  and  alcohol 
are  exposed  to  the  action  of  heat,  in  a  proper  appara- 
tus, such  as  is  employed  for  the  pseparatton  of  ether, 
the  following.phenomena  are  observed. 

a.  When  the  temperature  is  raised  to  207*^,  the 
liquid  boils ;  there  is  prodaced  a  fitiid  which  is  con- 
densed by  cold,  into  a  light,  coloorWss,  and  fragrant  li- 
quor, which  fron»  its  properties  has  received  the  name 
of  ether.  II  the  process  be  properly  conducted,  no 
permanent  gas  is  evolvedi  till  about  4  of  the  alcohol  is 
converted  into^  ether. 

b.  If,  as  soon  as  thesnlfhnnas  aciil  appears,  the  re* 
ceiver  be  changed,  there  is  n»  longer  any  production 

•  of  ether ;  but  the  sweet  oilt  of  whie,  water,  and  acetic 

acid  are  formed,  witheut  a  single  particle  of  carbomc 

.  acid.    When  the  sulphurioi  acid  makes  about  ^^hs  of 

the  mass  which  reouMns  in  tbe  retort,  there  is  evoked 

an  inflammable  gas,  which  has  the  odour  of  ether,  and 

which  boms  with  a  white  oily  flame.    This  is  the  gas 

which  the  Dutch  chemists  have  called  carbureted  ky- 

drogengaSf  or  oiejiant  gaSf  beeanse  when  it  is  mixed 

*  with  oxymoriatic  acid  it  forms  oil.    At  this  period, 

the  temperature  of  the  matter  contained  in  the  retort 

,    is  elevated  to  230*  or  234^ 

c.  When  the  sweet  oil  of  wine  ceases  to  flow,  if  the 
receiver  be  again  changed,  there  is  only  sulphurous 
acid  emitted,  water  which  was  previously  formedy  car- 
bonic acid  gas;  and  there  remains  only  in  the  relott,<a 
mass  which  consists  chiefly  of  sulphuric  acid  thickened 

g  with  charcoal* 

Inferences.  '^^^  operation  of  ether,  then,  may  be  divided  into 
three  periods ;  the  first,  in  which  a  small  quantity  of 
ether  and  water  is  formed,  without  the  assistance  of 
heat ;  the  second  period,  in  which  the  greatest  quan« 
tity  of  ether  which  can  be  obtained  without  the  evoln-- 
tion  of  sulphurous  aoid  at  a  temperature  of  207^ ;  and 
the  thi|d|  in  which  the  sweet  oil  of  wine,  olefiant-gas) 


acetic  aoid,  sitlphttroui  and  eaflMnie  ttcid|  nr^  fkodoced    intsm- 
while  the  temperature  of  the  mixture  is  rittod  to  230^insl)le  Sib-^ 
and  234^    To  ail  these  tfarer  pe^idlhi  ther«  i^  only  one  ^^^  ^ 
oireumetanee  in  common,  and  this  itf,  the  eonlidtial  Ibr-  ^"^^^^^ 
matioD  of  water  from  the  beginning  to  the  ^id  of  the 
operation.  j^^ 

On  these  observatioils,  Fourerdy  tfnd  Vitu^oelin  haveThcoi)* 
established  their  theory  of  the  foMation  of  ethet*.  In 
the  case  in  which  ether  is  formed  by*  ihh  s$ai|>le  mix- 
ture of  alcohol  and  sulphnrio  aeid,  Without  the  aid  of 
beat,  the  formation  which  appears  by  heAt  as  w^li  as 
by  the  black  precipitate,  tlie  charcoal  which  is  separtit- 
ed  withpQt  the  production  of  snfpboroos  acid,  proves*' 
that  the  sulpburie  acid*  acts  in  a  different  maimer  on 
alcohol  from  what  was  supposed.  This  lioid  is  riot  de* 
composed  by  charcoal  at  that  temperatuf  e.  There  is  no 
action  betweeii  these  two  bodies  in  the  c(4d|  nor  is  ther^ 
any  action  between  tbis  acid  and  alcohol ;  for  iit  that 
case,  sulpbnrons  acid  would  be  formed,  of  which  not' 
the  smallest  trace  can  be  perceived  at  the  beginning  of 
tbe  operation*  Becearse  tbcsi .  mast  be  had  to  a  dlf-* 
ferent  aetioo,  namely,  the  strong ulSnit)^  ^hieh  eiist# 
between  solpbarie  acid  and  water.  It  is  this  whkh  da- 
temines  the  union  of  the  oonstitueitt  ptilHil^hit^  of  nim^ 
ter  existing  in  the  akoboti  and  Witb  which  this  aidd' 
comes  in  contaet :  bot  this  action  must  be  very  linfitcfd. 
A  bakroce  of  affinitki  is  soon  estiihlislttfd,  and  nofitt^ 
ther  change  takes  place* 

■If  then  it  be  proved  that  ether  is  formed  by  the 
mixture  of  certain  quantities  of  sulphurie  acid  and  al- 
cohol, it  must  obviously  follow,  that  a  nmss  of  alcohol 
may  bo  completely  converted  info  ether,  water,  and' 
acetic  aeid,  by^  increasii^  th^fr  quantity  of  salflMiio 
acid  'f  and  it  is  equally  obvions,  that  this  atid  wottM* 
undergo  no  change  hvH  that  of  beJESfg  ^kiled  witb  wt^ 
ter. 

It  is  not  necessary  to  suppose,  according  to  this  th^^ 
ory,  that  ether  is  aMohol  deprived  of  a  certain  portion' 
of  oxygen  and  hydrogen,  for  thers'  is*  sepnraled  at  thr* 
same  time  a  quantity  of  charcoal  pro^tionaHy  grtetef ' 
than  that  of  the  hydrogen }  and  it  may  be  coneer^d, 
that  the  oxygen  which  is*  conMned  in  thje*  chse' wfth>  tb^ 
hydrogen^  to  fonn- witter,  w%nHI  net  only  satorate  tiifiir' 
hydrogen  in'  the  aloohol^  but  that  it  Wocdd  satnrite  at ' 
the  same  time  the  carbon  which'  has  been'  pi^eipitated. 
Thus,  then,  instead  of  considering  eth^  as  dcMiol' 
with  a  smaller  proportion  of  hydrogen-  and  oxyeen^  * 
if  we  take  into  aocoqnt  the  carbon  irhidh  is  p/eoipmsC* 
ed,  and  the  small  quantity  of  hydrogen  contained  itt' 
the  water  that  is  formed,  it  must  bexonsidered  as'  al- 
cohol with  a  greater  pmpMiion  of  hydrogen  aUd  oj^- 
gen.    Such  seems  to  bethenatnre  of  the  spentaaMih 
action  between  sulpbilrie  aoid  and*  aleoher  without  the^ 
aid  of  beat. 

But  when  the  nrix<»re  is  subjected  to  heat^  the  pre^ 
duetion  of  ether  is  mere  complicated^  and  thk'ptbdtadtii' 
more  numerous. 

It  ought  to  be  observed^  that  tbe  mixtoi^  of  snl^hn-' 
ric  acid  and  alcohol  in  equal  proportions,  boils  only  at- 
the  temperature  of  207^,  whilst  alcoihol  alone  Ixnle  af  * 
176^^  whence  we  must  coneludej  that  the  alcohol  is 
retained  by  the  aflbity  of  the  sdphnrie  acid,  irfktdi' 
fixes  it.  Now^  if  we  compare  what  hs^f'^ns'  in  thie* 
caseto' the 'cbsfBge' produced  onfall  other  vegelabUi 

matter' 
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IniMM-  matter  eiposed  to  tbe  aciion  of  heatf  in  which  tbo 
nable  Sab*  prwiples  are  Tqlatilizedi  a^ocdiiig  to  the  order  of 
•uaco.  their  affiaitj  for  caloric,  carrying  with  them  a  small 
'  •  '"  '  -^  quantity  of  the  more  fixed  eleoienta,  io  proportion  as 
the  sulphuric  add  attracts  the  alcohol  a^^d  the  water, 
of  which  it  favours  the  formation,  the  ether  which  is 
evolved  attracts  caloric,  and  is  sublimed  j  and  when 
the  greatest  pari  of  the  alcohol  has  been  dianged  into 
ether,  the  mixture  becomes  denser,  the  heat  more 
considerable,  and  tbe  affinity  of  tbe  sulphuric  acid  for 
the  undecomposed  alcohol  being  increased,  the  acid  is 
decoraposedi  90  that  on  one  hand  its  oxygen  combinee 
with  the  hydrogen  of  the  alcohol,  and  forms  water, 
which  rises  gradually  into  vapour,  whilst,  on  the  other, 
the  ether  retaioiog  a  greater  quantity  of  carbon,  with 
which  it  rises  in  vapours  at  this  temperature,  affords 
the  sweet  oil  of  winp,  which  ought  to  be  considered  as 
an  ether  with  a  sreater  proportion  of  carbon.  This 
teems  to  be  proved  by  its  greater  specific  gravity,  less 
volatility,  nnd  its  citron  colour. 

II.  f'rom  this  theory  the  ingenioas  authors  have 
deduced  the  following  practical  conclusions. 

a.  The  formation  of  ether  is  not  owing,  as  was  sup- 
posed, to  the  immedia^  action  of  the  principles  of  the 
sulphoric  acid  on  those  of  alcohol,  but  to  the  reaction 
of  the  'principles  of  the  latter  on  each  other,  and  par- 
ticularly of  its  oxygen  and  hydrogen,  occasioned  by 
tho  sulphuric  acid. 

b,  A  portion  of  alcohol  may  be  converted  into  ether 
without  the  aid  of  heat,  by  increasing  sufficiently  the 
proportion  of  sulphuric  acid. 

c  With  regard  to  the  change  which  takes  place  on 
alcohol  in  the  production  of  ether,  tbe  process  may 
he  divided  into  two  periods.  In  the  one,  ether  and 
water  are  only  produced  j  in  the  other,  sweet  oil  of 
wine,  water,  and  sulphuric  acid. 

dl  During  the  formation  of  ether,  the  sulphoric  acid 
is  not  decomposed,  and  there  is  no  production  of  tbe 
tweet  oil  of  wine*  When  the  latter  makes  its  appear- 
ance, therjB  is  given  not  no  more,  or  at  least  very  little, 
Other )  and  at  tho  same  time  the  snlphurio  acid  is  de- 
composed by  hydrogen  solely  ^  whence  sulphurous  aoid 
is  formed. 

r.  The  fi>nnatiQn  of  the  sweet  oil  of  wine  may  be 
avoided,  by  keeping  the  temperature  of  tho  mixture 
between  200^  and  207*.  This  is  managed  by  introdu* 
cii^  a  few  drops  of  water  into  the  retorth 

Ji  And  lastly,  alcohol  differs  from  ether,  in  oon- 
taining  more  carbon,  less  hydrogen  and  oxygen }  and 
the  jBweetnoil  of  wine  b.  to  ether  very  nearly  what  aloo- 
Fmirmrojf  hoi  is  to. the  former  *• 

IL    Of  Nitric  Ether. 

I.  Nitric  acid,  or  rather,  nitrous  acid,  acts  with 
mnch  greater  violence  on  alcohol  than  sulphuric  acid. 
In  this  case  the  action  must  be  moderated,  either  by 
diluting  the  two  liquids,  or  by  cooling  the  mixture. 
The  first  easy  prooess  which  was  proposed  for  the  pre- 
paration of  nitric  etherj  was  given  by  Navier,  a  physi- 
cian of  Chalons. 
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2.  The  process  of  Navier  is  the  following^     He    inflanu 
pot  into  a  strong  bottle  Z2  parts  of  pure  alcohol,  andmftble  Sub- 
plunged  it  into  cold  water,  or  rather  surroonded  it    ttancet.  ^ 
with  ice.      To  this  ho  added,   in  difierent  portions,      g ' 
eipht  parts  of  concentrated  nitric  acid,  agitating  the  Pfcpm. 
mixture,   after  every  addition.      Tbe  bottle  is  then  tioo  by  Ka- 
stopped  with  a  cork,  which  is  secnred  with  leather,  ▼le'- 

and  the  mixture  is  set  in  a  convenient  piece,  to  avoid 
the  danger  of  accidents  from  the  bursting  of  the  bottle, 
which  sometimes  happens.  At  the  end  of  some  bonrs, 
bubbles  rise  from  the  bottom  of  the  vessel,  and  drops 
are  collected  on  the  surface  of  tbe  liquid,  which  gra- 
dually form  a  stratum  of  ether.  This  action  continues 
for  the  space  of  six  days.  When  it  ceases,  the  cork  is 
to  be  pierced  with  a  needle,  to  permit  the  escape  of  a 
quantity  of  nitric  oxide  gas,  which,  without  this  pre- 
'  caution,  would  rush  out  rapidly  on  nncorking  the  bottle, 
and  would  carry  along  with  it  the  ether,  which  would 
be  lost.  When  the  gas  is  dissipated,  the  cork  is  to  be 
drawn  ont,  and  the  whole  liquid  in  the  bottle  is  to  be 
poured  into  a  funnel.  The  ether  swims  on  the  top, 
and  the  remaining  liquor  being  heavier,  is  allowed  to 
pass  off,  and  the  ether  is  retained. 

3.  This  process  was  improved  by  Beaumi.  HeBei 
found  that  the  greatest  produce  of  ether  was  from  two 
parts  of  acid  to  three  of  alcohoK  He  directed  both 
ingredients  to  be  used  in  the  oddest  state,  by  keeping 
each  in  melting  ice,  and  the  bottle  in  which  tbe  mix- 
tare  is  made,  to  be  kept  equally  cold.  In  this  propor- 
tion of  ingredients,  the  danger  of  explosion  is  avoid- 
ed, and  the  low  temperature  greatly  moderates  the 
violent  action.  The  mixture  in  the  bottle  is  always 
to  be  well  agitated  before  any  new  addition  of  acid  is 
made,  and  by  this  means  the  accumulation  in  any  par^ 
ticular  spot  is  prevented.  The  ether  begins  to  form, 
as  in  the  former  process,  in  the  coarse  of  a  few  hours  j 
and  if  the  bottle  is  allowed  to  remain  undisturbed  for 
eight  or  ten  days,  a  quantity  of  ether  equal  to  one  half 
the  weight  of  the  alcohol  is  obtained,  after  which  no 
more  is  produced. 

4.  Dr  Black*8  process  is  described  by  himself  in  theBlack'i 
fitUowing  words.      *'  Into  a  strong  phiai,   having  aprocessi 
ground  stopper,  I  first  ponr  four  ounces  of  strong  hale 
nitric  acid.    I  then  add  three  ounces  of  water,  pouring 

it  in  so  gently,  that  it  swims  on  the  surface' of  the  acid. 
I  then  pour  m  afler  the  same  manner  six  ounces  of  al- 
cohol.^ I  put  in  tbe  stopper  slightly,  and  I  set  the 
phid  in  a  tub  of  water  or  ice.  The  acid  mixes  slow- 
ly with  the  water,  and  in  a  diluted  state  conies  in  con- 
tact with  the  alcohol,  on  which  it  immediately  acts, 
and  ether  is  produced  slowly  and  quietly.  The  liquor 
gets  a  dim  appearance,  because  imperceptible  bubbles 
are  formed,  which  get  to  tho  top,  and  having  collect- 
ed to  a  certain  depee,  they  Vih  the  stopper,  and 
escape  (s).  After  eight  or  ten  days,  I  find  opvrards  of 
three  onnces  of  nitric  ether,  though  I  am  certain  by 
the  smdl,  that  much  escapes  with  the  vapoon  This 
is,  however,  a  certain,  easy,  and  safe  process,  thoogh  it  'B^*** 
is  slow  and  imperfect  V  ^**'  "• 

6.  Many  other  processes  have  been  proposed  for  the      847 

3  Z  a  preparation  La-  * 

phmchi^s. 


(a)  Dx  Black,  we  believe,  contrived  a  spring  for  the  stopper  which  kept  down*  the  coric  till  it  was>  poshed  up 
by  the  elastic  vapours }  and  when  they  had  escaped,  it  returned  to  its  place  by  the  force  of  the  spring. 
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Inflam-    preparation  o^nittlC  ether.      Laplanche,   a  Parisian 
nableSnV-apothecarjy  baa  employed  nitre,  which  be  introduced 
.  ^t^Pcc"-  ,  into  a  tubulated  stone-ware  retort,  and  first  pouring 
the  conceiltrated  sulphuric  acid,  and  then  the  alcohol 
CmmaSt^ apon  it,  there  is  an  immediate  production   of  ether  j 
-CliMfi.  torn.  ^"^  ^y  ^^^®  process  it  is  suspected  that  the  nitric  ether 
Yjii.  p.  lyo.ms^y  be  mixed  with  sulphuric  ether.    He  has  therefore 
848       proposed  another  process,  which  is  more  complicated  f. 
C^hapurt.        5^  The  process  which  has  been  proposed  by  Chap- 
tat,  is,  according  to  Proust,  the  best  that  can  be  adopt- 
ed.     This  jirocess,  with  some  additions   and   altera- 
tions, which  be  has  found  it  necessary  to  make  from 
his  own  experience,  is  the  following.     The  proportions 
which  he  employs  are,  32  ounces  of  alcohol,  and  24 
of  nitric  acid.     These  are  introduced  into  a  large  re* 
tort,  which  is  to  be  luted  to  a  globular  glass  vessel, 
furnished  with  a  tube  of  safety.     A  tube  passes  from 
this  globe  to  a  second,  which  is  also  furnished  with  a 
tube  uf  safety.     One  or  two  ounces  of  water  should 
be  introduced  into  the  second  globe  to  shot  up  its  tube 
of  safety.     Three  bottles  of  Woulfe^s  apparatus,  con- 
taining from  64  to  80  ounces  of  liquid,  are  then  to  be 
connected  with  the  second  globe.     These  bottles  are 
balf  filled   with   alcohol.      The  alcohol  and  the  acid 
are  poured  into  the  retort,  and  are  mixed  by  agitation. 
The  retort  is  luted  to  the  glass  elobe,  and  heal  is  ap- 
plied, with  this  precaution,  that  it  must  be  removed 
as  soon  as  there  is  any  effervescence^     The  process 
.  now  goes  on,  and  requires  no  farther  attention  than 
occasionally  cooling  the  globes  and  the   bottles   with 
cloths  moistened  with  snow-water.     The  greatest  part 
of  the  ether  which  is  formed,  condenses  in  the  first  bot- 
tle, and  gives  the  alcohol  a  yellow  colour.     It  then 
passes  to  the  second,  in  which  the  colour  is  lighter, 
and  at  last  to  the  third,  where  there  is  little  percepti- 
C/^tom^ **^®  change,     l^o  separate  the  ether  of  the  first  bottle, 
xlii.  p.  26 u  ^^^  mixture  is  to  be  saturated  with  an  alkali,  and  dis- 

849  tilled  t. 

Parifict-  j^  3 lit  ]^y  whatever  process  nitric  ether  is  obtained, 

"'  it  requires  to  be  purified,  to  separate  the  acid  and  al- 

cohol, which  are  generally  mixed  with  it.  This  is 
done  by  distilling  it  from  potash,  which  reduces  its 
quantity  ^  for  the  distillation  roust  not  be  continued 
longer  than  when  two-thirds  or  one-half  of  the  first 
ether  has  come  over.  To  purify  this  still  more,  it  is 
directed  to  be  mixed  with  one- fifth  of  nitrous  acid,  and 
distilled  again,  taking  two-thirds  of  the  product  set 
apart,  and  rectify  it  from  an  alkali.  The  remainder 
which  comes  over  is  a  less  pure  ether,  which  has  been 
known  under  the  name  of  Hoffmanns  mineral  anodyne 
liquor.     What  remains  in  the  retort  has  been  called 

850  dulcified  spirit  oft^iire. 

properties.       8.  Nitric  ether,  thus  obtained,  is  a  yellowish  colour- 
ed liquid,  equally  volatile  as  sulphuric  ether.   Its  odour, 
though  stronger  and  less  sweet,  is  analogous  to  the  sul- 
phuric ether.     The  taste  is  hot  and  more  disagreeable. 
It  is  often  of  a  deeper  yellow  colour,  and  always  con- 
tains a  small  excess  of  acid  and  nitrons  gas.   The  stop- 
per is  frequently  driven  out  of  the  bottle  in  which  it  ia 
kept,^  for  there  is  a  constant  evolution  of  a  considerable 
g.j       quantity  of  gas. 
finnu  with      9*  When  kindled,  it  gives  out  a  more  brilliant  dame, 
a  txilliaiit  and  a  denser  smoke,  than  sulphuric  ether,  and  deposits 
flame.        ^  greater  quantity  of  charcoal.    When  it.  is  long  kept 


in  a  close  vessel,  some  water  is  formed,  holding  a  MoaTl    infiaKw 
quantity  of  oxalic  acid  in  solution,  which  falls  to*the  mabie  SeU 
bottom  of  the  vessel.  rtamw. 

10.  Nitric  ether  is  not  only  analogous  to  sulphuric      g' 
ether  in  its  properties,  but  also  in  the  nature  of  the^aiogoii 
process,  by  which  it  is  obtained,  and  in  the  other  pro-toialphnrift 
ducts  which  accompany  this  process.     But  in  the  pro-^^^^* 
duction  of  nitric  ether,  there  is  no  deposition  of  char* 
coal,  and  the  acid  itself  is  decomposed.    This  appears 
from  the  great  quantity  of  nitric  oxide  gras  evolved  do- 
ring  the  process  \  and  the  reason  assigned  for  the  dis» 
appearance  of  the  charcoal  is,  that  the  oxygen  of  the 
acid  combines  with  it,  and  forms  carbonic  acid,  which 
escapes  in  the  form  of  gas.     The  products  which  are 
generally  obtained  in  the  processes  for  the  preparation 
of  nitric  ether  are  nitrous  gas,  ether,  oil,  acetic  acid^ 
oxalic  acid,  and  carbonic  acid  gas. 

If  equal  parts  of  nitric  acid  and  alcobol  are  mixeA 
together,  a  violent  eflPervescence  immediately  takeO 
place,  which  is  owing  to  the  evolution  of  a  great  qnan^ 
tity  of  gas,  which  being  a  compound  of  ether  and  nitric 
oxide  gas,  has  been  denominated  etherised  nitrous  gas* 
The  same  gas  is  obtained  by  employing  a  diluted  acid  ; 
but  then  the  mixture  requires  the  assistance  of  beat4 
This  gas  may  be  collected  in  vessels  over  water.  It 
has  a  disagreeable  ethereal  odour,  quite  different  frooi 
the  odour  of  nitric  ether,  and  exactly  similar  to  that 
kind  of  ether  which  is  furnished  by  the  oily  carbureted 
hydrogen  gas,  treated  with  oxymoriatic  acid  gas.  If 
a  candle  be  applied  to  this  gas,  it  burns  slowly  with  .a 
yellow  flame.  This  gas  is  soluble  in  water,  and  ia 
wholly  absorbed  5  but  the  absorption  is  slow.  The  wa- 
ter acquires  the  odour  of  the  gas.  Alcohol  also  dis« 
solves  it  completely,  and  more  rapidly.  Oxygen  gas 
mixed  with  this  gas,  provided  it  be  pure,  prodoceano 
change  ^  but  when  the  mixture  is  kindled,  there  is  a 
violent  detonation.  When  this  ffas  was  exposed  to  snU 
phuric,  nitric,  and  muriatic  acids,  the  ether  was  ab- 
sorbed by  the  acids,  and  the  nitrous  gas  remained  be- 
hind. The  sulphurous  acid  in  the  statie  of  gas,  com- 
bined with  an  equal  bulk  of  the  inflammable  gas,  also 
decomposed  it  j  but  this  eflFect  did  not  take  place  till, 
after  several  days  §•  {  Jmtr.'ie 

If  the  alcohol  and  nitric  acid  be  mixed  together  in  P^^** 
the  proportion  of  one  of  the  former  to  three  of  the  lat-^  '^^* 
ter,  and  a  gentle  heat  applied,  there  is  a  eopious  evo- 
lution of  gas,  which  is  composed  of  the  etherised  ni-' 
trous  gas  and  nitric  oxide  gas.  If  towards  the  end  of 
the  process,  when  a  small  part  of  the  liquid  remains  in 
the  retort,  it  is  allowed  to  cool,  crystals  are  formed ; 
and  these  crystals  are  found  to  be  oxalic  acid.  They 
were  formerly  called  crystals  of  Hieme^  from  the  name 
of  a  Swedish  chemist,  who  first  discovered  them  ||.        |iM>. 

If  one  part  of  nitric  acid  be  added  to  its  own  weight^  ^^' 
of  alcobol,  and  one  part  of  sulphuric  acid  be  added 
soon  afler,  the  mixture  is  suddenly  inflamed,  and  boms 
with  great  violence.  In  this  case,  when  the  pro- 
duets  aro  collected,  they  are  found  to  he  ether  and 
oU. 

From  this  statement  of  facts,  therefore,  it  appears, 
that  the  mode  of  production  of  nitric  and  sulphnric 
ethers  is  nearly  the  same  *,  that  the  differences  which 
take  place,  are  owing  to  the  different  nature  of  the 
acidf;  the  violent  action  which,  follows  ia  the  formation 
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Inflftm-    of  nitric  ether,  depending  on  the  nitric  acid  itself  being 
MAbIs  Sub-  decomposed,  and  by  the  operation  of  new  affinities,  new 
stanccA.    actions  having  taken  place. 
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HI.  Of  Moriatic  Ether. 

1.  Misnatic  acid  has  no  sensible  action  on  alcohol, 
either  by  simple  miztnre,  or  by  distilling  them  toge- 
ther, as  in  the  former  case.  Beaam^  obtained  a  small 
quantity  of  muriatic  ether,  by  combining  together  rou* 
riatic  acid  and  alcohol  in  the  state  of  vapour.  But 
other  means  were  thought  of  for  this  purpose,  and  par- 
ticularly the  oxy muriate  of  antimony,  and  the  oxide 
of  zinc  dissolved  in*  muriatic  acid,  and  to  distil  this 
salt,  concentrated  by  evaporation,  in  close  vessels  with 
alcohol.  By  this  process  moriatic  ether  has  been  ob- 
tained. But  the  roost  successful  method  of  procuring 
this  ether,  was  proposed  by  Courtanvaox.  His  process 
is  the  following. 

2.  One  part  of  alcohol  is  mixed  with  three  parts  of 
oxymuriate  of  tin,  or  the  fuming  liquor  of  Libavius, 
in  a  glass  retort.  A  strong  heat  is  produced,  with 
the  production  of  a  white  suffocating  vapour,  which 
disappear*!  when  the  mixture  is  agitated.  There  ia 
then  emitted  an  agreeilble  odour,  and  the  liquor  as- 
sumes a  lemon  colour.  The  retort  is  then  to  be  placed 
on  a  sand  bath  \  two  receivers  are  to  be  attached,  one 
of  which  is  to  be  immersed  in  cold  water.  There 
passes  over  at  first  some  pure  alcohol,  and  soon  after 
the  ether,  which  is  known  by  its  fragrant  odour,  and  the 
streams  which  run  down  the  sides  of  the  retort.  When 
the  odour  changes,  and  becomes  sharp  and  suffocating, 
the  receiver  must  be  changed ;  and  if  the  distillation 
be  continued,  a  clear  acid  liquor  is  procured,  on  the 
sorface  of  which  are  observed  some  drops  of  sweet  oil, 
which  is  succeeded  by  a  yellow  matter  of  the  consist- 
ence of  butter,  which  is  a  true  muriate  of  tin,  and  at 
last  a  brown  heavy  liquid,  which  exhales  very  copi- 
ons  white  vapours  ^  and  there  remains  in  the  retort  a 
gray  matter  in  the  state  of  powder. 

3.  To  purify  this  ether,  it  is  pat  into  a  retort  over 
carbonate  of  potash.  A  brisk  effervescence  takes  place^ 
and  a  very  copious  precipitate  b  produced.  This  is 
owing  to  the  oxide  of  tin  which  the  acid  had  carried 
off  during  the  distillation.  A  little  water  is  to  be  add-* 
ed,  and  distilled  with  a  gentle  heat.  About  the  one- 
half  of  the  product  of  the  ether  is  thus  obtained.  All 
the  fluids  which  come  over  after  the  muriatic  ether, 
are  loaded  with  oxide  of  tin ;  they  attract  moisture 
from  the  air,  and  combine  with  the  vrater  without  any 
precipitation. 

4.  Another  method  has  been  proposed  for  the  pre- 
paration of  muriatic  ether  by  Laplanche.  He  poors 
into  a  tubulated  retort  sulphuric  acid  and  alcohol  on 
comnH>n  salt  which  has  been  strongly  dried.  The  mn« 
riatio  acid  gas,  disengaged  by  the  sulphuric  acid, 
meeting  the  vapours  of  the  alcohol  in  the  retort,  com- 
bines with  them.  In  this  way  an  ether  i^  obtained, 
which  may  be  purified  in  the  usual  way.  But,  in  this 
process,  Fourcroy  thinks  that  the  production  of  ether 
is  owing  to  a  small  portion  of  oxyrooriatic  acid  which  is 
formed  during  the  process. 

5.  Pelletier  has  succeeded  in  obtaining  muriatic 
ether,  by  distilling  in  a  large  tubulated  retort,  a  mix- 
tare  of  oxide  of  manganese,  common  salt,  concentrated 
•olphoric  acid,  and  jilcohol.     The  quantity  of  ether 


obtaioed  by  this  process  is  equal  to  one  half  the  weight    JoAftm 
of  the  alcohol  employed.  mablc  9vt- 

6.  Another  process  has  been  proposed  by  Bertfaol-    rtaacet.  ^ 
let,   by  distilling  with   a  gentle   heat  alcohol   which       -' 
has  been  saturated  with  oxymuriatic  acid  gaa,  and  by^n^^^^. 
distilling  the  oxide  of  manganese,  a  mixture  of  alcohol,  nniriatic 
and  strongly  concentrated  muriatic  acid.  *eid  gat. 

7.  Moriatic  ether,  thus  obtained,  is  transparent  and  p   ^^9 
very  volatile.     It  has  nearly  the  same  odour  as  aulphu-   '^^^  ^** 
ric  ether.     It  bums  like  it,  and  gives  out  a  similar 

smoke ;  but  it  differs  in  two  of  its  properties  ;  the  one 
is,  that  it  exhales,  while  burning,  an  odour  as  pun* 
gent  and  acrid  as  sulphurous  acid  j  and  the  other  is, 
that  the  taste  is  astringent  like  that  of  alum.  This 
difference  in  odour  and  taste  is-  owing,  it  is  supposed, 
to  some  extraneous  substances  with  which  it  is  conta* 
minated  ^  for  in  the  whole  process  of  its  formation  it 
appears  to  be  exactly  the  same  ;  a  constant  product  of 
the  decomposition  of  alcohol,  by  whatever  re*agent  this  ■ 
is  effected. 

IV.  Acetic  Ether. 

$60 

1.  An  ether  has  also  been  obtained  by  dis'tilUng  a Prepara- 
mixture  of  acetic  acid  and  alcohol.     This  was  the  first  ^^^^ 
process  which  was  employed  in  the  production  of  thir 
ether.     It  was  discovered  by  the  count  de  Lauragnais 

in  1759.  It  has  been  improved  by  Felletier,  who  di- 
stilled equal  quantities  of  acetic  acid,  obtained  from 
acetate  of  copper,  and  alcohol.  It  was  then  poured 
back  into  the  retort,  and  distilled  a  second  time. 
When  this  process  is  finished,  it  is  distilled  a  third 
time,  and  the  product  of  the  third  distillation  is  a 
mixture  of  acetic  acid  and  ether.  To  separate  the  acid 
from  the  ether,  it  is  saturated  with  potash/ and  distiU 
led  witli  a  gentle  heat,  lie  acetic  ether  passes  over 
in  a  state  of  purity* 

2.  Another  process  has  been  proposed  to  obtain  the 
same  ether.  Take  x6  parts  of  acetate  of  lead,  six 
parts  of  concentrated  sulphuric  acid,  and  nine  parts  of 
alcohol.  Let  it  be  distilled  till  ten  parts  come  over. 
Let  this  liquid  be  agitated  with  one  third  of  its  hulk 
of  lime  water  j  the  ether  separates  and  swims  on  tht 
top.  The  quantity  generally  amounts  to  about  six 
parts. 

3.  This  ether  ia  similar  to  the  other  ethers  10  its 
properties,  excepting  that  it  has  a  slight  odour  of  acetie 
acid. 

4.  Ether  has  also  been  formed  by  several  other 
acids,  and  it  appears,  that  these  acids  possess  one  com* 
mon  property  in  their  action  on  alcohol,  for  all  the 
ethers  produced  by  the  different  acids  are  nearly  the 
same,  and  indeed  it  is  supposed  would  be  exactly  the 
same,  were  it  not  that  they  are  contaminated  with  ex- 
traneous matters  derived  from  the  acids,  the  alcohol, 
or  other  substances,  which  are  employed  in  their  formav  . 
tion. 

SxcT.  IIL  0/ Fixed  Omza 

t.  Oils,  which  are  copious  productions  of  nature,   . 
have  been  long  known ;  and  their  extensive  utility  in 
domestic  economy  and  tiie  arts,  has  always  rendered 
them  objects  of  great  importance.     The  general  cha- 
racters of  oils  are  combustibility,  insolubility  in  water,      s<si 
and  fluidity.    From  the  pecnliar  properties  of  different  ^'l*  of  l^^ 

oils,  •"'»^«- 
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Inflam-    otIs,  they  are  naturally  divided  into  two  kinds  j  fixed 
mableSob.or  fat  oils,  and  volatile  or  essential  oils.     The  fixed 
or  fiit  oils  require  a  high  temperature  to  raise  theni  to 
the  state  of  vapour,  a  temperature  above  that  of  boiU 
ing  water  ^  but  the  volatile  or  essential  oils  are  volati* 
lized  at  the  temperature  of  boiling  water,  and  even  at 
a  lower  one.     Both  the  volatile  and  fixed  oils  are  ob- 
tained from  plants,  and  sometimes  from  the  same  plant, 
bnt  always  from  different  parts  of  it.    While  the  seeds 
yield  fixed  oil,  the  volatile  oil  is  extracted  from  the 
352       htLvk  or  wood. 
Found  only     2.  One  of  the  most  distinguishing  characteristics  of 
in  the  leedt  the  fixed  oils  is,  that  they  exist  only  in  one  part  of  the 
2  ▼««eta.  vegetable.     They  are  only  found  in  the  seeds.     No 
trace  of  fixed  oil  can  be  detected  in  the  roots,  the 
stem,  leaves,  or  flowers  of  those  plants,  whose  seeds 
afford  it  in  great  abundance.     The  olive  may  seem  an 
exception  to  this.     The  oil  which  it  yields  ie  extract* 
ed,  not  from  the  seed,  but  from  its  covering.     Among 
plants  too,  fixed  oils  are  only  found  existing  in  those 
whose  seeds  have  a  peculiar  structure.     The  seeds  of 
plants  have  sometimes  one  lobe,  in  which  case  they 
are  called  monocotyledonous  plants ;  and  sometimes 
they  have  two,  when  they  are  denominated  ^cotyhda* 
nous.    The  formation  of  fixed  oil  in  plants  is  exclu'- 
sively  limited,  to  the  latter  class.    There  is  no  instance 
of  fixed  oils  being  found  in  the  seeds  of  plants  which 
f  Tbcrtmy,  have  only  tine  lobe  t.    Those  seeds  which  yield  the 
fixed  oils,  contain  also  a  considerable  portion  of  moci« 
lage,  so  that  when  such  seeds  are  bruised  and  mixed 
with  water,  they  form  what  is  called  an  emulsion^  which 
is  a  white  fluid  containing  a  quantity  of  the  oil  of  the 
seed  mixed  with  the  mucilage.     One  of  the  most  com- 
mon emulsions,  that  of  almonds,  is  an  instance  of  this. 
Fixed  oils  are  extracted  from  the  seeds  of  a  great 
number  of  plants.    Those  which  yield  it  in  greatest 
abundance  are,  the  olive,  thence  called  o/ttv  of/;  the 
seeds  of  lint,  and  the  kernels  of  almonds,  called  linseed^ 
or  almond  of7.     Fixed  oils  are  also  obtained  from  ani- 
mals 'y  such  is  train  ot7,  as  it  is  called,  which  is  ex« 
tracted  from  the'fat  or  blubber  of  the  whale.     They  are 
obtained  in  great*abundance  from  the  livers  of  animals, 
and  a  fixed  oil  is  found  to  exist  in  the  eggs  of  fowls. 
Hatc  iiffe.      3.  These  different  kinds  of  fixed  oils,  although  they 
rent  pro-    possess  many  common  properties,  are  very  different  in 
others.     Many  of  the  vegetable  oils  have  no  smell,  and 
scarcely  any  perceptible  taste.     The  animal  oils  are 
generally  nauseous  and  offensive.     These  differences 
are  supposed  to  be  owing  to  the  admixture  of  extra- 
neous bodies,  or  to  certain  chemical  changes  arising 
from  the  action  of  those  bodies  upon  each  otheri  or  on 
the  oil  itself. 

4.  As  the  fixed  oils  exidt  ready  formed  in  the  seeds 
of  plants,  they  are  generally  obtained  by  expresnon^  and 
hence  they  have  been  called  expreued  oi/s»  This  is 
done  by  reducing  the  seeds  to  a  kind  of  pulp,  or  paste, . 
which  u  inclosed  in  bags,  and  subjected  by  means  of 
machinery,  when  it  is  obtained  in  the  large  way,  to 
strong  pressure,  so  that  the  oil  flows  out,  and  is  easily 
collected.  The  oil  obtained  by  this  process,  which  has 
been  called  cold  drawn  ;  because  it  is  procured  with- 
out the  application  of  heat,  and  merely  by  pressure, 
is  the  purest ;  but  the  quantity  of  this  which  seeds  in 
general  yield  is  comparatively  small,  and  some  seeds, 
which  contain  a  considerable  portion  of  oil,  scarcely 
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afford  any  when  treated  in  this  way*    It  therefore  be-   InfiaoK 
comes  necessary  for  extracting  the  oil  from  seeds  of  them^^lcSib. 
latter  description,  and  to  have  it  in  greater  abundance  .  *^°^''  ^ 
from  all  seeds,  to  employ  heat,  to  facilitate  the  separa-        '   " 
tion  of  the  oil  from  the  mucilage  or  other  matters 
with  which  it  is  combined.     For  this  purpose  heat  is 
applied,  either  to  the  apparatus  which  is  employed  in 
pressing  out  the  oil,  or  the  bruised  seeds  are  exposed  to 
the  vapour  of  water,  and  sometimes  they  are  boiled  in 
the   water  itself,   by   which  means   those  substances 
which  are  soluble  in  water,  are  separated,  and  thus 
the  oily  part  which  adhered  to  these  8ub9tipce,  ia  dis- 
engaged. .  8j^ 
5.  Oils  obtained  in  this  way  are  very  impure.    They  Parificai 
are  mixed  with  mucilage,  and  other  parts  of  the  sub-  ^^^^ 
stances  from  which  they  have  been  extracted.     Many 
of  these  matters  separate  from  the  oils  when  they  ara 
lefl  at  resL     They  are  sometimes  mechanically  puri- 
fied by  filtration  through  coarse  cloths,  by  which  mean^ 
the  grosser  parts  are  separated.     Different  oils  too,  it 
is  said,  are  subjected  to  different  kinds  of  purification 
by  different  manufacturers,  but  these  processes  ara 
kept  secret.    After  they  have  remained  at  rest  hx 
some  time,  they  are  filtered  •nd  agitated  with  w%ter, 
by  which  the  parts  that  are  soluble  in  this  Quid  are  se- 
parated from  the  oil.     Sometimes  they  are  gently  heat- 
ed, for  a  shorter  or  longer  time,  according  to  the  na- 
ture of  the  substances  with  which  the  oil  is  contamiF 
nated.    Acids  diluted  with  water  are  employed  to  se- 
parate the  mucilage)  lime  and  the  alkalies  are  also 
used  to  combine  with  an  acid  which  holds  this  mnci- 
lage  in  solution,  and  thus  to  favour  its  precipitation« 
Alum,  chalk,  clay,  and  ashes,  ar^  also  employed  in  thu 
purification  of  oils.                                                               3^4 

^  6.  Fixed  oils  are  generally  liquid,  but  of  a  thickt  FnpsrtiM 
viscid  consistence.  They  are  mild  or  insipid  to  tba 
taste  \  sometimes,  however,  they  have  a  peculiar  taste, 
which  is  analogous  to  that  of  the  plant  from  which 
they  have  been  extracted.  When  pure,  they  have  no 
smell,  but  are  sometimes  iropregufited  with  the  odonr 
of  the  seed  which  produces  them.  The  fixed  oils,  ara 
rarely  quite  colourless,  but  are  generally  green  or  yel* 
lowish.  If  they  are  green  when  fresh  prepared,  this 
colour  changes  tp  a  yellow,  and  in  time  to  an  orange 
or  red.  Fixed  oils  in  general  are  lighter  than  water. 
The  specific  gravity  vanes  from  0.9153,  which  is  that, 
of  olive  oil,  to  0.9403,  that  of  linseed  oil.  The  b'oil- 
ing  point  of  the  fixed  oils  is  npt  under  the  temperature 
of  600°.  When  exposed  to  cold,  they,  congeal  an4 
even  crystallize.  There  is,  however,  a  considerable 
variety  in  this  respect,  among  fixed  oils  $  some  become 
solid  at  the  temperature  of  a  few  degrees  above  the 
freezing  point  of  water  \  while  others,  on  the  contrary, 
require  a  degree  of  cold  =  5^  \  and  some  remain  fluid 
when  exposed  to  the  greatest  cold.  Those  oils,  it  has 
been  observed,  which  most  readily  become  solid,  sncb 
as  olive  oil,  are  least  subject  to  change,  while  thos« 
which  congeal  with  difficulty  have  a  greater  tendency 
to  spoil  and  become  rancid.  ^^m 

7.  When  fixed  oil  is  exposed  to  heat,  it  does  not  eva- Aedoa  tf 
porate,  till  it  is  raised  to  the  temperature  of  boilio|^li^t. 
or  600®  \  but  when  it  is  thus  raised  in  vapour  its,  pro- 
perties are  changed.    It  is  decomposed  by  tbe  separa* 
tion  of  some  of  its  principles.    The  part  that  is  volati- 
lized has  a  greater  proportion  of  hydrogen  5  charcoal  ia 

deposited 
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lAilsai.  diepoBried,  Und  water  and  sebacic  acid  are  Formed,  while 
tfMble  Sub.  carbureted  hydrogen  gas  is  disengaged.  By  this  distil- 
fUnccs.  Jation  an  oil  was  produced,  denominated  by  the  older 
chemists  philosophical  oil. 

When  oil  is  exposed  to  the  open  air,  and  a  barning 
body  it  brought  in  contact  with  it,  it  readily  takes 
fire,  and  burns  rapidly,  with  a  yellowish  white  fiame. 
It  is  on  this  qonvenion  of  oil  into  vapour,  and  the  in- 
flammation of  this  vapour,  that  the  application  of  oil 
in  lathps  and  cilndles  depends.  The  oil  is  gradually, 
and  in  small  qaantities,  brought  in  contact  with  the 
burning  part  of  the  wick  \  it  is  converted  into  vapour, 
which  is  immediately  inflamed,  and  continues  to  bum 
till  new  portions  are  supplied  to  undergo  the  same 
change,  and  thus  keep  up  a  constant  and  uniform  light 
and  beat* 

8.  According  to  the  analysis  of  olive  oil  by  Lavoisier, 
it  id  composed  of  hydrogen  and  carbon.  In  the  expe- 
riment i^hich  he  in^ituted  to  ascertain  its  component 
parts,  he  burnt 

oxygen  gaa  50.86 

Th^  plroduets  of  this  combostion  wet«  water  and 

carbonic  acid.    The  weight  of  the  water  could  not  be 

ascertaihed  with'  mucb  precision,  but  the  quantity  of 

carbonic  acid  which  was  formed   amounted  to  44*56 

grs.     This  quantity  subtracted  from  the  whole  weight 

of  the  substances  consumed,  uaniiely  the  oil  and  oxygen 

gas,  left  22.15  grains  for  th^  weight  of  the  water.  The 

proportion   of  oxygen   ii^   this  quantity  of  water  is 

18.82  grs.  which  TeaVes  3.33  grs.  of  hydrogen,  the 

other  coni^nent  part.     Tie  proportion  of  oxygen  in 

44.50  grs.  carbonic  a6idf  gas  is  32.04  grs.  which  leaves 

xi2.46  of  carbon.      The  oxygen  of  the  water  and  of 

the  carb6;iic  acid,  naiiiely  18.82  grs.  of  the  one,  with 

32.04  grs.  of  the  other,  make  up  the  whole  quantity  of 

oxprgen,  namely  50.86  grd.  that  was  consun^ed.     From 

this  anatysiif,  therefore,  15*79  ^^  ^^^^^  ^^  ^^  coin^osed 
of 

*  12.46  carbon, 
3.3^  hydrogen.. 

'5-79 

The  component  parts,  therefore,  of  ZOO  grains  of 
olive  oil' are 

78.92  carbon, 
21.08  hydrogen. 


100.00 


laiolable         9*  The 'fixed  oils  are  insoluble  in  water.     When  it 

ia  water;     !•  necesiary  to  combine  them  with  this  liquid,  it  is  by 

mcf^ns  of  mucllaffinous  substances,  in  wbich  case  the 

mixture  is  known  under  the.  name  of  emulsion^  or  with 

alkaline  snbistancSes,  wbeii  it  is*  distingiiishedi'  by  the 

870      nadie  of  soap. 

■OB  ^       z6.  TVUen  fiied  01b  are  exposed  to  the  air,  they  an- 
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dergo  peculiar  changes  ;  and  these  changes  are  difier*  ,  TnlUiii- 
ent,  according  to  the  nature  of  the  oil.  mable  Sub- 

ir.  Some  of  these  oils  become 'thick,  opaque,  white,    itapcci. 
granulated,  and  are  analogous  in  appearance  to  tallow.        ' 
Oils  subject  to  this  change  are  called  Jat  oiis^  such, 
for  instance,  is  olive  oil,  almond  oil,  and  rapeseed  oil. 
This  change  is  more  or  less  rapid  in  different  circum* 
stances.     If  a  thin  layer  of  oil  be  spread  on  the  sur* 
face  of  water,  and  exposed  to  the  air,  it  takes  place  in 
a  few  days,  and  this  effect  is  owing  to  the  absorption 
of  oxygen,  which  combines  with  the  oil.     It  was  sop* 
posed  by  Berthollet,  that  it  depended  on  the  action  of 
light }  but  bis  experiments  were  repeated  by  Senebier, 
who  found  that  olive  oil  when  kept  in  the  dark  be-«ibiell 
came  rancid,  while  the  same  kind  of  oil  exposed  to-^'M-'i'^ 
the  light,  but  excluded  from  the  air,  remained  un-^**'*'"*' 
changed*  ^  ^''g^, 

1 2.  Other  soils,  when  exposed  to  the  air,  dry  alto- j)ry]]|g. 
gether,  yet  have  the  property  of  retaining'  their  trans- 
parency.    Those  which  have  this  peculiar  property  are 
called  drying  oUs.     The  oil  of  poppies,  hempseed  oil, 

and  particularly  linseed  oil,  are  possessed  of  this  pro- 
perty. The  nature  of  the  change  which  takes  place 
iu  these  drying  oils,  is  supposed  to  depend  on  the  ab- 
sorption of  oxygen  \  and  this  oxygen  combining  with 
the  hydrogen  of  the  oil  forms  water.  This  opinion  is 
supported  by  the  practice  which  is  followed  to  increase* 
the  drying  property  of  linseed  oil.  It  is  usually  boiled 
with  litharge,  before  it  is  employed  by  painters.  The 
litharge  in  this  case  is  partly  reduced  to  the  metallic 
state,  by  being  deprived  of  its  oxygen,  which  is  sup-- 
posed  to  combine  with  the  oH.  ^ 

13.  But  many  of  the  fixed  oils,  when  exposed  to  the  lUnudity, 
air  for  a  sufficient  length  of  time,  undergo  a  farther 
change,  and:  acqnire  very  different  properties.  They  are 

then  said  to  become  rancid.    During  this  change,  they 
assume  a  brown  colour,  have  the  property  of  changing 
vegetable  blues  to  red,  and  acquire  a  peculiar  smell  and 
taste.    In  this  change,  the  sebacic  acid  is  formed,  which 
depends  on  a  new  combination  of  the  hydrogen  and  carw 
bon  of  tbe  oil,  in  certain  proportions  with  the  oxygen 
absorbed  from  the  atmosphere.     To  this  acid,  there- t'^oinTre^jr* 
fore,  the  rancidity  of  oils  seems  to  he  owing.     Part  of  £??"•••?; 
the  hydrogen  of  the  oil  too,  it  would  appear,  combines  .,3^ '  ^^* 
with  the  oxygen,  and  forms  water  t.  ^73 

14.  Carbon  in  tbe  state  of  charcoal  has  no  action  Actioo  of 
npon  oils  \  but  tbev  are  purified  and  rendered  colour- ^''^'^^ 
less  by  being  passed  through  charcoal  powder.  874 

15.  Phosphorus  combines  with  oils,  with  the  assist- Of  phoa» 
ance  of  heat.   A  small  portion  of  the  phosphorus  is  dis-phonii. 
solved,  which  communicates  a  luminous  property  to  the 

oils,  so  that  when  they  are  spread  upon  any  surface,, 
they  shine  in  the  dark.  When  the  oil  is  completely 
saturated  with  the  phosphorus,  with  the  assistance  of 
heat,  and  is  allowed  to  cool,  part  of  the  phosphor^is  is' 
deposited,  and  crystallized  in  transparent  octahedrons*, 
When  this  phosphnreted  oil  is  distilled,  phosphuieted 
hydrogen  gas  is  disengaged.  875 

z6.  Sulphur  easily  combines  with  fixed  oil,  with  theOfiaipbai^- 
assistance  of  heat.  The  soluiibn,  which  was  formerly 
ctiWtA  ruby  of  sulphur^  is  of  a  reddish  colour.  When 
it  cools,  the  sulphur  crystallixes,  by  which  process  Pel- 
letier  obtained  sulphur  in  the  form  of  octahedrons. 
When  the  cooling  is  too  rapid,  the  sulphur  is  precipi- 
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InfUm-  •  tated  of  a  yellow  colour,  in  the  shape  of  needles.  If 
mablc  Sub-tbiB  salpharated  oil,  which  hati  a  peculiarly  fetid  odour, 
.  *^"°^^^'  ^  be  distilled,  it  affords  a  great  quantity  of  sulphurated 
f  Foura-ojif,  hydrogen  gas  t. 

Connaist.  X  7«  The  acids  have  a  powerful  effect  on  the  fixed 
Ch  fiL  vji.  oils.  The  sulphuric  acid,  whenr  concentrated,  decom- 
^^'*  poses  them.    They  become  brown,  thick,  and  at  last  of 

Of  Acids.  ^  hlack  colour.  Water  is  forn'^d,  charcoal  is  precipi- 
tated, and  even  an  acid  is  formed.  Nitric  acid  in  the 
cold,  thickens  fixed  oils  by  communicating  par^  of  its 
oxygen.  In  the  state  of  nitrous  acid  it  produces  -a 
more  violent  action.  There  is  a  considerable  efferves- 
cence, with  the  evolution  of  a  great  quantity  of  ni- 
•  trous  gas.  If  a  mixture  of  nttrous  acid  and  concen- 
trated sulphuric  acid  he  thrown  tipon  fixed  oils,  they 
instantly  inflame,  and  leave  behind  a  spongy  mass  of 
'  charcoal.  Muriatic  acid  has  little  effect  on  fixed  oils, 
but  the  oxy muriatic  acid  thickens  and  bleaches  them, 
in  the  same  way  as  tallow  or  wax. 

1 8.  The  various  purposes  to  which  fixed  oils  are  ap- 
plied, are  too  well  known  to  require  particular  enuRie-. 
ration.  They  are  employed  in  domestic  economy  at 
articles  of  food,  and  for  this  purpose  are  used  alone,  or 
in  combination  with  other  substances.  They  are  employ- 
ed for  giving  light,  by  being  burnt  in  lamps.  They  are 
used  in  medicine,  either  on  account  of  the  active  pro- 
perties which.peculiar  oils  possess,  or  on  account  of  the 
mechanical  properties  which  they  communicate  to  other 
substances  with  which  they  are  combined.  In  this 
state  the  use  of  oils  is  well  known  in  the  form  of  un- 
guents^ plasters,  and  liniments.  In  the  arts,  fixed  oils 
are  of  the  most  extensive  utility*  They  are  employed 
"  I  m^  Yii.  ^^  ^^^  fabrication  of  soaps,  for  mixing  colours  in  pamt- 
p.  530.        ing,  for  some  kinds  of  varnish,  and  tor  defending  sub- 

S7S       stances  from  the  action  of  air  and  moisture  %• 
AffiaiUci.        ,^  The  order  of  the  affinities  of  fixed  ofls  is  the 
following : 

'Lime,  ^ 

Barytes, 
Fixed  alkalies, 
Magnesia, 
Ammonia, 
Oxide  of  mercdry. 
Other  metallic  oxides, 
Alumina. 
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Sect.  IV.   0/  Volatile  Oils. 

I.  Volatile  oils  are  distinguished  from  the  fixed  oils 
by  their  volatility,  fragrance,  and  acrid  taste.  They 
are  also  known  under  the  name  of  aromatic  oi/s,  from 
their  odour ;  or  etsential  oiU^  or  simply  essences^  from 
being  supposed  to  constitute  the  essence  of  the  regetable 
matters  which  furnish  them. 

2»  Volatile  oils  are  not  limited  to  particular  parts  of 
plants,  but  are  found  to  exist  in  every  part  of  the  plant, 
excepting  in  the  seed,  which  furnishes  the  fixed  oils. 
A  great  number  of  roots  which  are  generally  distin- 
guished by  an  aromatic  odour,  and  have  more  or  less 
of  an  acrid  taste,  afford  volatile  oils.  They  are  fur- 
nished also  by  many  woods,  such  as  those  of  the  pine 
and  fir  tribe,  and  by  many  of  those  which  are  natives 
of  warm  climates.  The  leaves  of  a  great  number  of 
plants  belonging  to  the  dldynamia  class  also  afford  vo- 
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Utile  oil,  as  well  as  matty  of  the  umbelliferous  ptantsi    hifla«. 
It  is  obtained  from  many  flowers  of  vegetables,  and  amble  Sab* 
from  the  covering  of  many  fruits,  as  the  skin  of  oranges ,  'tancei. 
and  lemons.     It  is  also  obtained  from  a  great  number        ' 
of  seeds  ;  it  is  never  found  in  the  cotyledons  or  lobes 
themselves,  but  only  in  the  external  covering.    The 
quantity  of  volatile  oil  which  is  obtained  from  vege* 
tables,  varies  according  to  the  age,  the  soil  in  which 
they  grow,  and  the  state  of  the  plant.     Some  plants, 
while  green,  furnish  it  in  greatest  abundance  ^  while 
othersyield  most  when  they  are  dry.  881 

3.  There  are  two  processes  by  which  volatile  oilmay^'^pa"* 
be  obtained.     When  it  exists  in  plants  in  |;Teaf  abun-^*^ 
dance,  and  in  vesicles  in  a  fluid  state,  it  may  be  separat- 
ed by  mechanical  means.    Thus,  by  simple  expression, 

the  volatile  oils  are  extracted  fronf  many  plants,  as,  for 
instance,  from  the  fruit  of  the  orange  and  the  lemon. 
From  the  outer  rind  of  these  fruits,   when  the?  are 
fresh,  the  volatile  oil  is  obtained  in  the  liquid  lorm  \ 
but  in  general,  the  volatile  oils  of  plants  are  neither  so 
abundant,  nor  do  they  exist  in  that  state  of  fluidity,  by 
which  they  can  be  procured  by  so  simple  a  process. 
In  most  cases  they  are  subjected  to  the  process  of  di« 
stillation  \  and  for  this  purpose  tbfcy  are  macerated  for 
some  hours  in  water.     They  are  then  introduced  into 
a  still  along  with  the  water  \  a  moderate  heat  is  appli- 
ed and  continued  till  the  fluid  boil,  when  a  great  quan- 
tity of  vapour  of  water,  mixed  with  the  volatile  oil, 
passes  over,  and  is  received  in  proper  vessels.    The 
oil  collects  on  the  surfkce  of  the  water,  from  which  it 
may  be  easily  separated.    The  water  itself  is  of  a  milky 
'  colour,  on  account  of  a  small  quantity  of  oil  suspended 
'  in  it  ^  and  even  after  the  water  becomes  transparent  by 
'  the  particles  of  the  oil  separating  from  it,  and  rising  to 
'  the  top,  it  is  still  loaded  with  the  peculiar  odour  of  the 
^  plant.     This  was  supposed  to  be  a  separate  principle 
*  of  vegetables^  to  which  Boerhaave  gave  the  name  of 
-'  spiritus  rector^  and  which  is  still  known  by  the  name 
'  of  aroma*    This  fragrance  of  the  water  is  owing  to 
the  solution  of  a  certain  portion  of  oil  in  it.    In  the 
distillation  of  the  volatile  oils,  different  practices  are 
followed,  according  to  the  nature  of  the  plant,   and 
the  proportion  of  the  oil  existing  in  it.     The  roots, 
wood,  bark,   fruits,  dried  plants,  after  being  'cut  in 
pieces,  rasped  down  or  bruised,  are   macerated  for 
•ome  hours,  or  for  some  days,  according  to  the  solidity 
or  particular  state  of  the  vegetable  matter.      Fresh 
plants  are  distilled  with  the  smallest  quantity  of  water, 
have  no  need  of  previous  maceration,  and  do  not  re- 
quire so  high  a  temperature.  883 

4.  The  volatile  oils  are  particularly  distinguished  by  tVagruDcC' 
their  fragrance,  which  varies  10  the  oils  extracted  from 
different  plants.     The  consistence  of  the  volatile  oils      884 
also  varies  considerably.     Sometimes  they  are  as  fluid  Fliiidiiy. 
as  water,  which  is  the  case  with  those  obtained  by  ex- 
pression.    Some  are  thick  and  viscid,  as  those  gene- 
t*ally  are  which  are  extracted  from  woods,  roots,  barks, 
and  fruits  of  the  warmer  regions.     Some  congeal,  or 
assume  a  granulated  solid  consistence  at  different  tem- 
peratures;    Of  these  last,  some  are  always  found  to  be      SS5 
in  the  concrete  state.     Several  of  the  volatile  oils  areCiyttsJAi 
susceptible  of  crystallization,  depositing  in  the  remain- 
ing portion  of  the  oil  which  continues  liquid,  transpa- 
rent  polyhedrons,  more  or  less  of  a  yellow  colour, 
which  are  found  to  be  pure  oil.     This  last  change, 
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Infiam-    Vauiioellii.  thtnk>t  is  oming  to  an  (ncipient  oxidation  ; 
amble  Sub-  for  it  never  tal^es  placei  onleM  oik  have  been  kept  for 
BUBces.    aome  time. 

5.  There  is  great  variety  of  colour  among  volatile 
oils.  Some  are  nearly  coloorles»f  as  the  oil  of  torpen- 
tine;  some  are  yellow,  as  the  oil  of  lavender;  some 
are  of  a  reddish  yellow  or  brown,  as  the  oil  of  cinnamon 
or  of  rhodium }  some  blue,  as  the  oil  of  chamomile ; 
and  some  green,  as  that  of  parsley.  But  the  most 
prevailing  coloor  among  volatile  oils  is  yellow  or  red« 
dish. 

6.  Volatile  oils  have  almost  always  an  acrid,  and 
even  burning  taste.  Yet  it  is  observed  that  the  most 
acrid  vegetable  matters  do  not  yield  an  oil  possessed  of 
this  quality.  The  specific  gravity  of  volatile  oils  is  • 
generally  less  than  that  of  water.  Borne,  however,  as 
tho«e  of  sassafras  and  canella,  have  a  greater  spe* 
cifie  gravity.  The  specific  gravity  of  oils  varies  from 
0.8697  to  0.9910,  in  those  which  are  lighter  than 
water ;  but  those  which  are  heavier  are  from  0.0363 
to  1.4049. 

7.  When  volatile  oils  are  exposed  to  the  light,  the 
colour  becomes  considerably  deeper )  they  become 
thicker,  and  increase  in  specific  gravity.  In  speaking 
of  a  similar  change  which  takes  place  m  the  fixed  oils, 
this  change  was  ascribed  to  the  absorption  of  oxygen  ; 
but,  according  to  the  experiments  and  observations  of 

*  Jot«^'  ^  M.  Tingry,  it  is  effected  merely  by  the  action  of 
Pkif^utt  liglit;  for  in  his  experiments  oxygen  gas  was  entirely 
"s?9      excluded  *, 

8.  Volatile  oils,  when  exposed  to  heat,  evaporate 
very  readily.  They  are  much  more  combustible  than 
the  fixed  oils  ;  and  in  burning  give  out  a  great  qoan* 
tity  of  smoke,  a  very  bright  white  flame,  and  a  good 
deal  of  heat.  They  require  a  gi*eater  proportion  of 
oxygen  than  the  fixed  oils,  and  yield  a  greater  quan- 
tity of  water.  This  arises  from  a  greater  proportion 
of  hydrogen,  and  a  smaller  quantity  of  carbon,  which 
they  contain. 

9.  When  volatile  oils  are  exposed  to  the  open  air, 
they  undergo  another  change.  They  assume  a  deeper 
colour,  and  become  viscid,  exhaling  at  the  same  time 
a  very  strong  odour.  The  air  around  is  deprived  of 
its  oxygen ;  it  combines  with  the  hydrogen  of  the  oil, 
and  forms  water,  which  is  observed  in  drops  on  the 
aorfaoe.  Many  of  the  volatile  oils  when  thus  exposed 
pass  into  the  resinpos  state,  and  are  almost  entirely 
deprived  of  their  odour.  This  depends  on  the  loss  of 
part  of  tlieir  hydrogen,  and  the  increase  of  the  propor- 
tion of  carbon. 

10.  The  volatile  oils  are  in  some  degree  soluble  in 
water.  When  agitated  with  this  liquid,  they  combine 
with  it,  and  communicate  to  it  a  very  strong  odour, 
and  a  slightly  acrid  taste. 

XX.  Phosphorus  and  sulphur  are  aolnble  in  volatile 
oils.  With  phosphorus  the  solution  is  luminous  in  the 
dark,  is  extremely  fetid,  and  gives  out,  by  the  force  of 
beat,  phosphureted  hydrogen  gas.  The  combination 
mih  sulphur  is  known  under  the  name  of  baUam  ofsui* 
phtir.  This  gives  out  sulphoreted  hydrogen  gas  on  the 
application  of  beat. 

1%.  The  concentrated  sulphuric  acid  produces  » 
brown  colour,  increases  the  viscidity  of  the  vola« 
tile  oils,  and  disengages  part  of  their  hydrogen  with 
effervescence  and  heat*    rart  of  the  oil  is  deoomposed; 

Vol*  V.  Part  II.  t 


890 

Of  air. 


891 
Of  water. 


891 
Pbotpkomi 
and  sul- 
phur. 


or 


8 


acidd.^ 


S  T  R  Y.  553 

charcoal  is  deposited,  and  it  contains  an  acid.    Nitrous    inflam- 
acid,  when  brought  into  contact  with  the  volatile  oils,  mablc  Sub- 
produces  instantaneous   deflagration  \    converts   them    »tKncc».  ^ 
in  a  great  measure  into  water  and  carbonic  acid  ;  and 
a  voluminous  mass  of  charcoal  remains  behind.     Mu*> 
riatic  acid  has  scarcely  any  action  \  but  oxy muriatic 
acid   renders   them   colourless,   concrete  in   part,  or 
viscid,   and  brings  them  more  nearly  to  the  state  of 
resins.  $94 

13.  Some  of  these  oils  are  employed  in  medicine.  t-Ms. 
They  are  used  also  for  the  solution  of  those  substances 
which  are  to  he  employed  as  varnishes ;  and  many  of 
them  are  used  in  perfumery.  595  . 

X4.  Many  of  the  volatile  oils  being  produced  inTestiof 
small  quantity,  are  high  priced.  There  is  therefore  P"^^^' 
some  temptation  to  adalterate  them  with  fixed  oils, 
with  cheaper  volatile  oils,  or  with  other  subBtances, 
to  increase  the  quantity.  Hence  it  is  of  some  impor- 
tance to  be  able  to  detect  snch  frauds.  When  a  vo- 
latile oil  is  adulterated  with  a  fixed  oil,  there  is  a 
very  easy  test  to  discover  it.  Let  a  single  drop  of  the 
oil  that  is  suspected  fall  on  clean  paper,  and  expose 
it  to  a  gentle  beat.  If  the  oil  is  pure,  the  whole 
will  be  evaporated,  and  no  trace  will  remain  on  the 
paper  \  but  if  it  has  been  mixed  with  a  fixed  oil,  a 
greasy  spot  remains  behind.  Volatile  oils  are  fre- 
quently adulterated  yiiih  oil  of  turpentine;  but  tltis 
can  only  be  detected  by  its  peculiar  odonr,  which  con- 
tinues for  a  longer  time  than  most  of  the  other  voU- 
tile  oils.  When  they  are  adulterated  with  alcohol,  it 
is  easily  detected  by  mixing  n  little  of  the  oil  with  water, 
which  immediately  produces  a  milkiness,  by  the  abstrac- 
tion of  the  alcohol  from  the  oil,  and  its  combination 
with  the  water.  g^ 

15.  There  is  another  class  of  oils  known  under  the  Empyrea. 
name  of  empyreumatic  offs^  which  have  different  pro-  omUc  oils. 
perties  from  those  which  have  been  described.  These 
oils  are  acrid  and  stimulating,  with  a  strong  fetid  and 
disagreeable  odour.  It  would  appear  that  these  proper- 
ties are  owing  to  a  partial  decomposition  of  other  oils. 
These  oils  are  produced,  as  the  name  imports,  by  the 
action  of  fire.  They  are  obtained  when^oils  are  forced 
to  Tise  in  vapour,  and  pass  over  in  common  distillarion, 
with  a  greater  degree  of  heat  than  that  of  boiling  water, 
or  by  the  application  of  a  strong  heat  to  substances 
from  which  no  oil  was  previously  extracted.  These 
empyreumatic  oils  agree  in  some  of  their  properties 
with  the  volatile  oils.  They  combine  in  small  propor- 
tion with  water,  and  they  are  soluble  in  alcohol  j  and 
probably  any  difference  that  exists  between  them  is 
owing  to  a  partial  decomposition ;  for  when  they  are 
distilled,  the  oil  is  restored  to  a  state  of  purity,  and  the 
carbonaceous  matter  which  had  been  separated,  re* 
mains  behind. 

Chap.  XII.  Or  ALKALIES. 


897 
The  word  olkaH  is  derived  from  the  Arabian  nam®  Origin  of 

of  a  plant,  kaii^  which  aflbrds  the  substance  now  dis-  the  name, 
tingnished  by  that  term.  When  other  substances  wen 
discovered,  possessed  of  similar  properties,  the  mean- 
ing of  the  term  was  extended,  and  applied  to  such 
matters  as  had  several  common  properties.  Three 
snbstnoces  have  been  generally  ranked  under  the  head 
of  alkalies*    These  ar«  potash,  soda,  and  ammonia; 

4  A  to 


554  C  H  E  M 

Uifl^m.    to  wbtch  hat  Utely  been  added  Iithina*    Seme  other 

nfthl«  5i^aubftaDoes,  also,  of  vegetable  origin^  are  now  considered 

.  *^P^«'   as  ejkalies.     Bat  these  will  be  more  advaotageously  in- 

'        troduced  in  a  different  place.   The  alkalies  are  charae- 

S98       terised  by  the  following  properties. 

Characters.      x«  They  have  a  peculiar  taste,  ^liicli  is  disagreeably 

caustic,  even  when  they  are  diluted  with  water. 

2.  They  change  vegetable  blue  colours  to  a  green. 

3.  They  have  a  strong  attraction  for  water,  artd 
combine  with  it  in  all  proportions. 

4.  They  here  a  strong  affinity  for  acids. 

5*  Tbey  melt  in  a  moderate  heat,  but  with  a  stronger 

Soo       ^^^^  ^^^y  '^^^  volatilized. 

Nstoral  ^,    The   alkalies  have   been  divided  into  two  kinds, 

vision.        namely,  the  ^ed  and  volatile.    Potash  and  soda,  and 

lithina,  are  denominated  fixed  alkalies^  becanse  they 

require  a,  great  degree  of  beat  to  dissipate  or  volatilize 

then.    Ammonia  has  been  called  the  volatile  alkali^ 

because  a  very  moderate  degree  of  heat  is  sufficient  to 

volatilize  it. 

Foorcroy  has  classed ^t wo  of  the  earths,  Damely,  ba* 
rytes  and  strontites,  under  the  head  of  alkalies.  In 
some  of  their  properties,  these  earths,  no  doubt,  are  ana* 
logons  to  the  alkalies }  bat  in  other  properties  they  are 
more  closely  allied  to  the  earths.  There  seems,  there- 
fore,  to  be  no  inconveniency  or  ambiguity  in  classing 
them,  as  nsoal,  among  earthy  substances. 

It  may  perhaps  be  considered  as  one  of  the  general 
charaeters  of  the  alkalies  which  we  have  now  ennme* 
rated,  that  tbey  have  no  action  on  oxygen,  azotic,  or 
hydrogen  gases ;  nor  is  there  any  action  between  the 
alkalies  and  carbon. 

Sect.  I.  Of  Potash  and  its  Comhiaatione. 

900 
Kaaes.  i«   This  substance  has  been  long  known  in  com- 

merce, under  many  different  names,  derived  from  the 
substances  from  which  it  is  extracted,  or  from  the  pro- 
cesses by  which  it  is  prepared.  The  name  of  ash  or 
oshes  has  been  given  to  this  snbstanee,  becanse  it  is 
procured  from  the  burnt  adies  of  vegetables ;  and  it 
has  received  the  epithet  of  pot«ashes,  becanse  it  is  pre- 
pared in  iron  pots.  It  got  the  name  of  vegetable  aU 
kalii  because  it  was  supposed  that  it  only  existed  in  ve- 
getables. Being  prepared  from  nitre  and  tartar,  it 
was  called  the  alktUi  ^  nitre  or  tartar^  and  the  sak  of 
tartar^  a  name  which  it  still  retains  in  the  shops.  It 
has  been  proposed  also  to  distinguish  it  by  the  term 
hUi^  the  name  of  the  plant  from  which  it  was  originally 
901  procured, 
^psra-  2.  Potash  is  generally  prepared  by  bnming  wood 
^'^  or  other  vegetable  matters,  and  thus  reducing  them  to 

ashes.  The  ashes  are  then  to  be  washed  repeatedly 
with  water^  till  the  liquid  comes  off  perfectly  tasteless. 
If  the  liquid  thus  obtained  be  purified  by  filtration,  and 
evaporated  to  dryness,  a  salt  is  obtained,  which  is  the 
potash.  In  this  state  it  is  contaminated  with  much  ex- 
traneous matter ).  but  if  it  he  exposed  to  a  red  heat, 
many  of  the  foreign  substances  with  which  it  is  mixed, 
are  dissipated  ;  it  beeomes  whiter,  and  from  its  colour 
is  then  sold  under  the  name  ^pearl-ash.  This  salt  is 
prepared  in  great  abnndanee  in  those  countries  where 
wood  abounds,  as  in  North  America  and  tlie  north  of 
Europe  ;  and  hence  it  is  known  in  commerce  jander  the. 

or  Jmeriean  fearl'fisi, 

3. 
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3.  Potash,  in  this  state,  is  considered  as  •umeientiy  PMoafi,  iio 
pure  ibr  the  ordinary  purposes  of  life  to  which  it  is  ap-  ^   '    ¥     "* 
plied  I  but  it  is  still  mixed  with  much,  foreign  matter,       9o% 
which  renders  it  unfit  for  the  purposes  of  Um;  chemist.  |^[f^ 

It  has  therefore  always  been  considered  as  an  object  of  igip^,^ 
great  importance,  to  obtain  it  in  a  state  of  purity* 

But  even  when  it  is  seemingly  pure,  by  being  de- 
prived of  all  extraneous  substances,  it  is  found  to  pos- 
sess very  different  properties,,  after  being  subjeeted  to 
certain  processes.  Jn  one  state  it  is  comparatively 
mild  and  inactive ;  iu  another,  extremely  acrid  and 
corrosive.  Various  opinions  were  entertained  of  the  ^^ 
cause  of  this  remarkable  difference.  The  tme  canse  Black** 
WAS  discovered  and  demonstrated  by  Dr  Black  in  tha^**co^i7- 
year  1 756.  This  ingenious  philoeopher,  by  a  few  sim* 
pie  and  satisfactory  ^experiments,  clearly  proved,  that 
the  different  states  of  the  alkalies,  lime,  and  magnesia^ 
are  owing  to  their  combination  with  a  peculiar  sub- 
stance, to  which  he  gavo  the  name  of  fixed  air^  he- 
cause  it  is  fixed  in  these  bodies.  This  fixed  air,  it  haa 
been  already  observed,  is  now  known  by  the  name  of 
earbonie  atid.  When  the  alkalies  are  in  combination 
with  carbonic  acid,  they  are  in  the  mild  state  ;  but« 
when  they  are  deprived  of  this  acid,  their  effects  being 
more  powerful  and  corrosive,  they  are  said  to  be  in  the 
caustic  state. 

When  sulphurio  acid  is  ponred  upon  a  quantity  of 
potash  in  its  ordinary  state,  an  effervescence  taken 
place.  This,  Dr  Black  proved,  is  owing  to  the  ea» 
cape  of  the  carbonic  acid  in  the  state  of  gas  j  for  when 
the  alkali  is  in  its  pure  or  caustic  state,  no  cfferve»> 
cence  takes  place.  He  also  proved,  that  the  alkalies 
and  lime  in  their  mild  state,  that  is,  when  combined 
with  carbonic  acid,  are  heavier  than  in  the  caustic 
state,  and  that  this  difference  of  weight  is  exactly  equal 
to  the  quantity  of  carbonic  acid  which  escapes.  Since^ 
then,  these  substances  exhibit  such  different  propcrtiea 
in  these  two  states,  it  is  uecessar3^  to  procure  them  m 
a  state  of  purity,  to  examine  their  properties  and  e& 
fects.  This  is  not  without  difficulty,  on  acconnt  of  the 
strong  affinity  which  exists  between  the  alkalies  and 
carbonic  acid  y  for  although  previoosly  pure,  as  aooa 
as  they  are  exposed  to  the  air,  they  begin  to  attract 
the  carbonic  acid,  and  return  to  their  former  nsild 
state.  • 

4.  As  this,  therefore,  is  an  object  of  importance,  ^n^Pmnin^ 
rious  prooesses  have  been  proposed^  Co  procure  them  an  lioa. 
pure  as  possible.     In  these  processes  the  principle  is  to 
separate  the  carbonic  acid  by  the  superior  affinity  of 
quicklime,  and  to  dissolve  it  in  alcohol,  which  leaven 
other  substances  behind. 

a.  The  following  process  for  the  purification  of  pot«>  B«r2^oll<t'* 
ash  is  recommended  by  Berthollet.     It  is  to  be  mixed  precis. 
with  double  its  wei^irht  of  quicklime,  with  eight  or  ten 
times  the  weight  of  the  whole  mixture,  of  pore  or  rain 
water.     Boil  it  for  two  or  three  hours  in  an  iron  vee* 
sel ;  then  let  it  remain  in  a  close  vessel  for  48"  hoars, 
taking  care  to  agitate  it  occasionally.     Let  it  after* 
wards  be  filtered,  and  boiled  in  a  silver  vessel  with  a 
strong  heat,  till  it  assume  the  consistence  of  honey. 
Pour  a  quantity  of  alcohol  upon  it,  equal  in  weight  tn^ 
one*third  of  the  alkali  which  has  been  employed  ^  then, 
put  it  on  the  fire,  and  let  it  boil  for  some  minotes. 
Pour  it  jifterwards  into  a  hottle  and  allow  it  to  coeL 
The^  matterin  the  hottle  separates  into  three  different 

strata: 
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Pouiht^c*^^^'  ^  ^^  bottom  m  depauted solid  bodies }  in  the 

*  middle  there  is  en  aqneoos  solattoDt  or  carboimte  of  pot- 
ash I  mnd  on  the  top  a  liqoor  of  a  reddish  brown  coIouTv 
mixed  with  alcohol.  Let  this  be  carefully  decanted  off 
hf  means  of  a  sjrphon.  This  is  a  solution  of  pore  pot* 
ash  in  alcohol.  Pot  it  into  a  bason  of  silTor,  or  of  tin- 
ned copper  ;  evaporate  it  rapidly,  till  a  dry,  black  and 
ebarry  cmst  forms  on  the  surface,  and  the  liqoor  be- 
low, which  has  an  oily  appearance,  becomes  solid  by 
cooling.  Let  the  cmst  be  removed,  and  poor  the  so- 
lotion  into  porcelain  vessels.  When  it  cools,  it  be- 
comes solid.    It  is  then  to  be  broken  in  pieces,  and  pat 

•  into  close  vessels.  This  is  the  potash  in  a  state  of  pn- 
ritT,  not  only  freed  from  foreign  matters,  bat  also  de- 
prived of  the  carbonic  acid. 

Lime  has  a  stronger  affinity  for  carbonic  acid  than 
potash.  When,  therefore,  lime  deprived  of  its  carbonic 
Acid,  as  it  is  in  the  state  of  qoicklime,  is  broogbt  into 
contact  in  sofficient  qoantity  with  tbe  potash,  it  de- 
jnives  it  of  the  carbonic  acid.  It  is  with  this  view  that 
tbe  lime  is  employed  in  this  process.  The  alcohol  has 
the  property  of  dissolving  potash,  bot  bas  no  action  on 
tbe  other  snbstances  with  which  it  is  combined.  This 
is  the  reason  why  tbe  alcohol,  holding  in  solution  the 
pore  potash  by  its  less  specific  gravity,  forms  the  upper 
stratum  in  the  bottle.  By  the  evaporation,  the  last 
step  of  the  process,  the  alcohol  and  water  are  driven 
off,  and  the  pure  potash  remains  behind  in  the  solid 

006      ****** 
Bf  £owiu.      ^*  ^  more^economical  process  has  been  proposed  bv 

Professor  LowitK  of  Petersborgh.  He  boils  togeth/r 
tbe  potash  and  qoicklime,  as  in  the  former  process  ; 
lUters  tbe  liquor,  and  evaporates,  till  a  thick  pelliple 
is  formed  on  the  surface.  It  is  then  set  by  to  cool, 
tin  crystals  are  formed  in  it,  which  are  crystals  of 
eztraneoos  salts, 'and  are  to  be  removed.  He  then 
continues  the  evaporation,  and  removes  tbe  pellicle  as 
it  forms  on  the  surface  during  the  process.  When 
tbe  fluid  ceases  to  boil  and  no  more  pellicle  is  formed, 
he  removes  it  from  the  fire,  and  keeps  constantly  stir** 
ring  it  while  it  cools.  He  then  dissolves  it  in  double 
the  quantity  of  cold  water,  filters  tbe  solution,  *and 
evaporatco  in  a  glaas  retort,  till  regular  crystals  begin 
to  be  deposited.  If  the  mass  should  cooselidate  ever 
so  little  by  cooling,  a  small  quantity  of  water  is  to  be 
added,  and  it  must  be  heated  again,  to  reader  it  fluid* 
Wbcfl  a  sufficient  quantity  of  regular  crystals  bas  been 
formedy  be  decants  the  liquid,  which  has  a  brown 
coloar,  and  r»>dis8olves  tbe  salt  after  it  is  suffered  to 
«irain,  in  tbe  same  quantity  of  water.  The  decanted 
liquor  is  preserved  in  a  well-closed  bottle  for  several 
days,  till  it  subside  and  become  clrar.  lie  then  de- 
cants it,  evapseatrs,  and  crystallizes  a  second  time,  and 

•  NMLoL  '^P^^*  ^*'  process  as  long  as  the  crystals  aflbrd,  with 
MiTf  Jcm^  ^®  ^**'^  possible  quantity  of  water,  solutions  that  are 
tami,  4te,  perfectly  limpid.  These  solutions  are  to  be  preserved 
vei  i.  ID  well-closed  bottles,  to  defend  tbem  from  the  access 
^«64.        of  air*. 

2  ^^  e.  Tbe  asetbed  of  preparing  pore  potash  by  tbe  in« 
pfofli.  dofatigdble  and  aeearate  Klaproth,  ts  somewbat  diffe« 
rent  nam  tbis.  We  sbafl  detail  it  in  bis  own  words. 
**  As  many  petaeos  Ibink  that  tbe  preparation  of  a 
perfectly  pore  oaustk  ley  is  subject  to  more  difficulties 
than  it  really  is,  I  will  hers  briefly  stato  my  method 
of  prepatiag  it.    I  boil  equal  parts  ef  pnrified  salt  of 
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tartar,  (carbonate  of  potash,  or  vegetable  alkali  pre-poutXStc. 
pared  from  tartar)  and  Carrara  marble,  burnt  to  lime, 
with  a  sufficient  quantity  of  water,  in  a  polished  iron 
kettle}  I  strain  the  itj  through  clean  linen,  and 
though  yet  turbid,  reduce  it  by  boiling,  till  it  contain 
about  one  half  of  its  weight  of  caustic  alkali ;  after 
which  I  pass  it  once  more  through  a  linen  clotb,  and 
set  it  by  in  a  glafw  bottle.  After  some  days,  when 
the  ley  has  become  clear  of  itself,  by  standing,  I  care- 
fully pour  it  off  from  the  sediment  into  another  bottle. 
To  convince  myself  of  its  purity,  I  saturated  part  of  it 
with  muriatic  or  nitrio  acid,  evaporate  it  to  dryness, 
and  re-dissolve  it  in  water.  If  it  be  pure,  no  turbid- 
ness  will  toke  place  in  the  solution.  The  quantity  of 
caustic  alkali  whicb  this  ley  conteins,  I  ascertain  by 
evaporating  a  certoin  weighed  portion  of  the  ley  to 
dryness,  in  an  evaporating  dish  of  a  known  weight.  I 
also  take  care,  in  tbe  preparation  of  this  caustic  ley, 
that  the  alkali  be  not  entirely  deprived  of  carbonic 
acid ',  because,  in  that  case»  I  can  with  greater  cer- 
tainty depend  on  tbe  totol  absence  of  dissolved  calcare- 
ous earth.  By  employing  burnt  marble,  or  in  its  stead 
burnt  oystor-sbells,  I  avoid  tbe  usual  contominatien  oft  Ana^ 
tbe  caustic  ley  by  aluminous  earth  (  because  Ume,  P^o^f*?**  . 
pared  from  tbe  common  species  of  llme-stonei  is  seldom  j^^^^  * 
entirely  free  from  argil**  *•  poS 

^.  Potash,  thus  oUaincd,  is  a  whito  solid  substance,  Propertirs. 
which  is  susceptible  of  crystalliaation,  in  long,  com- 
pressed, quadrangular  prisms,  terminating  in  shar^ 
pointed  pyraouds.  These  crystols,  whicb  are  only  ob- 
tained from  very  concentrated  solutions,  are  soft  and 
deliquescent,  i.  e.  they  attract  mobtore  from  tbe  at- 
mosphere. The  taste  is  extremely  acrid  }  and  it  is  so 
corrosive,  that  it  destroys  the  texture  of  the  skin,  tbe 
moment  it  touches  iL  It  is  from  this  property  that  it 
has  derived  tbe  name  of  caustic,  or  tbe  ptttentud  cauUry^ 
because  it  is  employed  for  tbe  purpose  of  destroying 
excrescences.  According  to  Hassenfimta,  the  specific 
gravity  of  potash  is  1.7085.  It  oonverte  vegeteUe 
blues  into  a  green  colour. 

6.  Light  lias  ae  action  on  potash.    When  it  is  beat^AetioBof 
ed  in  close  vessels,  it  becomes  soft  and  liquid,  and  is  heat, 
afterwards  converted  into  a  white,  opaque,  and  granu- 
lated osass,  when  it  cools.    If  the  beat  be  increased 

to  redness,  it  swells  up,  and  rises  in  vapour.  If  the 
ve«sel  be  opened,  a  white  smoke  arises,  wbieb  is  ex- 
tremely acrid,  and  condenses  on  cold  bodies  with 
which  it  comes  in  contact.  But  though  it  is  tbos  sub- 
limed, it  undet^goes  no  other  chnnge  than  assuming  a 
slight  green  colour. 

7.  There  is  no  action  between  potash  and  oxygen  or 
exotic  gases,  uor  is  there  any  direct  action  between  it 
and  carbon.  Phosphorus  and  sulphur  enter  into  com- 
bination with  potash,  and  form  peculiar  compounds,  the 
nature  of  whicb  we  sbali  consideri  after  having  detailed 

tbe  general  properties  of  potash.  ^,^ 

8.  Potash  bas  a  very  strong  affinity  for  water.  Wa*0(  water, 
ter,  at  the  ordinary  temperalnre,  dissolves  deubW  its 
weight*    Tbe  solution,  when  ibe  potash  is  purr,  is  co- 
lourless and  transparent,  and  nearly  ef  tbe  consistence 

of  oil. 

9.  Potosli  combines  readily  with  the  acids,  and  fiBrms^^i^,, 
compounds  with  them,  having  different  properties,  ac- 
cording  to  the  nature  of  the  acid  employed.    Its  affi-  Afinitki. 
nities  for  tbe  acids  are  in  tbe  fbUeifii^  order : 

4  A  a  Snlpburic, 
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Pouih,  6cc» 


9'3 
Vsei. 


Solphorici 

Nitric, 

Murwtic, 

Pbospboricy 

PhospboroQSy 

Fluoric, 

Oxalic, 

Tartaric, 

Arsenic, 

Succinic, 

Citric, 

Lactic, 

Benzoic, 

Solpharous, 

Acetic, 

Saclactic, 

Boracic, 

Carbonic, 

Pnusic. 


JO.  Potash  is  employed  for  a  great  variety  of  par** 
poses  \  it  enters  into  combination  with  many  substan- 
ces, and  forms  with  them  valuable  and  important  com-" 
pounds.     It  is  employed  in  medicine  as  a  useful  and 
powerful  remedy  ;  and  in  many  arts  and  manufactures, 
pj^      as  in  bleaching,  dyeing,  and  glass«making. 
Compoti-         This  substance,  though  the  subject  of  various  con- 
tioo.  jectures  as  to  its  composition,  was  never  analyzed  till 

the  year  1 807,  when  Sir  H.  Davy  effected  this  object 
by  the  application  of  a  powerful  galvanic  apparatus. 
A  piece  of  potash,  slightly  moistened,  is  laid  on  a  plate 
of  platinum,  which  is  connected  with  the  one  end  of  the 
battery.  The  potash  is,  at  the  same  time,  touched  with' 
a  wire  of  platinum,  connected  with  the  opposite  end  of 
the  series.  Fusion  takes  place  at  the  two  points  of 
contact  ^  oxygen  is  given  out  at  the  positive  end,  and 
at  the  negative,  globules  of  metallic  lustre  make  their 
appearance.  These  globules,  with  the  oxygen,  form 
the  constituents  of  potash,  llie  metalloid  thus  disco- 
vered has  received  the  name  of  potassium.  It  is  re« 
markably  light,  more  so  than  alcohol,  ether,  or  any 
known  liquid.  Potassium  has  a  strong  attraction  for 
oxygen,  and  decomposes  water  with  great  readiness, 
combining  with  the  oxygen  to  form  potash,  and  setting 
hydrogen  gas  at  liberty.  Wlien  burnt  in  oxygen  gas, 
it  combines  with  a  larger  proportion  of  oxygen }  the 
compound  is  called  a  perozidei^  and  when  this  com- 
pound is  thrown  into  water,  its  superabundant  oxygen 
is  given  off^  in  the  gaseous  form,  and  the  proportion 
just  requisite  to  constitute  potash  is  established. 

Potash  may  also  be  decomposed  by  means  of  iron 
filings,  under  an  intense  white  heat,  in  an  iron  tube  } 
the  due  provision  being  made  for  preserving  the  potas- 
sium, which  is  distilled  over  in  union  with  hydrogen, 
from  the  contact  of  air  or  water. 

The  strong  affinity  of  potassium  for  oxygen,  renders 
it  a  convenient  instrument  for  analysing  those  bodies 
containing  oxygen,  which  retain  that  principle  by  an 
affinity  too  strong  to  yield  to  other  agents.  Thus,  by 
means  of  potassium,  several  other  simple  bodies  have 
been  detected  ;  and  the  discovery  of  it  forms  on  that 
■  account  one  of  the  most  memorable  eras  in  the  history 
of  chemistry. 

I.  Action  of  Phosphorus  on  Potash. 

I.  There  is  no  direct  combination  between  potash 

2 


urc- 


and  phosphorus;  bat  although  these  two  bodies  bave Potash. fi(e« 

little  tendency  to  unite,  they  have  a  very  powerful  cf-  ' 

feet  upon  each  other  when  they  are  heated  together   .    ^^.^ 

with  water.     It  was  in  this  way  that  Gengenibre  first  ted^ydi 

obtained  the  singular  gas,  which  has  been  already  de-gea  gas. 

scribed,  when  treating  of  phosphorus,  under  the  name 

oi pAosphureted  hydrogen  gas.  ^is 

%•  If  one  part  of  phosphorus  and  ten  parts  of  con-  Process  fcr 
centrated  solution  of  pure  potash  be   introduced  intof^''*"'^''S 
a  small  retort,  and  exposed  to  heat  till  it  boils,  phos-^^ 
phorated  hydrogen  gas  will  pass  over,  which  may  be 
received  in  jars  over  water :  or  if  the  beak  of  the  re*- 
tort  be  kept  under  the  surface  of  water,  the.  bubbles 
of  the  gas,  as  they  rise  to  the  surface,  explode,  and 
form  the  beautiful  coronet  of  white  smoke,  formerly 
mentioned.      In   making  this  experiment,  the  retort 
should  not  be  larger  than  to  hold  ^the  solution,  or  it 
should  be  filled  with  hydrogen  or  azotic  gases,  in  which 
the  phosphorated  hydrogen  gas  will  not  inflame  and  ex- 
plode, with  the  risk  of  breaking  the  vessel  \  for  the  in- 
flammation can  only  take  place  when  it  comes  in  eon- 
tact  with  the  oxygen  of  the  atmosphere.  917 

3.  In  this  process,  the  water  which  holds  the  potash  Nauue  of 
in  solution,  is  decomposed.  The  oxygen  combines  with^*  pfoces. 
part  of  the  phosphorus,  and  forms  phosphoric  acid,  while 
another  part  of  the  phosphorus  unites  with  the  hydro- 
gen, and  passes  over  in  the  form  of  phosphorated  hy- 
drogen gas.  Thus,  without  any  perceptible  action  be- 
tween the  phosphorus  and  the  potash,  the  decomposi- 
tion of  the  water  is  aided  by  means  of  the  potash,  in 
consequence  of  its  attraction  for  the  phosphorus,  com- 
bined with  the  oxygen  in  the  state  of  phosphoric  acid. 
For  it  is  found,  that  a  quantity  of  phosphorus  of  potash 
is  formed,  corresponding  to  that  of  the  phosphorated 
hydrogen  gas  which  is  obtained.  The  decompoaitioa 
is  also  assisted  by  the  affinity  of  the  phosphorus  for  the 
oxygen  and  hydrogen  of  the.  water*  The  whole  of  the 
phosphorated  hydrogen  gas  which  is  formed,  being  dis- 
engaged, shows  that  no  combination  takes  place  be* 
tween  it  and  the  potash  *•  ^JW-Mvy, 

II.  Action  of  Sulphur  on  Potash.  tom.u. 

Pi  «oa. 
I.  Sulphur  and  potash  vefy  readily  combine  toge- 

ther.  If  one  part  of  potash  and  three  of  sulphur  be 
triturated  together  in  a  glass  or  porcelain  mortar,  the 
mixture  becomes  hot,  the  sulphur  loses  its  yellow  co- 
lour, and  acquires  a  greenish  tinge.  There  is  disen- 
gaged a  fetid  smell  of  garlic;  the  mixture  attracts 
moisture  from  the  air,  becomes  soft,  and  is  almost  en- 
tirely soluble  in  water.  91 S 

If  two  parts  of  potasli  and  one  of  snlphur  be  weD  Sal^orei 
mixed  together,  and  heated  in  a  crucible,  the  mixture  ^^^ 
fuses  \  and  by  this  process  is  obtained  ndpkmrtt  ojpu* 
ash  in  the  dry  state.  This  was  formerly  called  hepar 
tttlphuris^  or  Uver  fif  sulphur^  from  its  resemblance  tO' 
the  liver  of  animals.  The  same  substance  may  be  ob- 
tained by  treating  sulphur  with  the  potash  of  com- 
merce, with  this  precaution,  not  to  apply  too  strong  a 
heat,  to  occasion  a  sublimation  of  the  sulphur,  and 
the  too  rapid  evolution  of  the  carbooie  acid  from  the 
potash.  When  the  fusion  is  completed^  it  it  poured 
out  on  a  marble  slab  \  it  is  covered  op  mm  the  air,  al- 
lowed to  cool,  and  broken  into  small  pieces,  to  be  in- 
stantly put  up  in  well-closed  glass  vessels.  1x9 

3.  The  solid  snlphurct  of  potash,  thus  prepared^  is  of  PiropcrtJc^ 
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R  •bioiag  brown  eolonr  like  tbat  of  the  laver  of  «Dimal8, 
from  which  it  derived  iu  former  oame.  £zpo«fd  to 
the  air,  it  beeomes  green^  then  paisee  to  grey,  and  even 
to  white.  It  18  dense,  smooth,  and  has  a  vitreous  fraco 
tnre«  It  has  no  other  smell  than  that  of  heated  or 
soblimed  solphor  ^  is  acrid,  caustic,  and  bitter  to  the 
taste,  and  leaves  a  brown  spot  on  the  skin.  With  a 
strong  heat,  in  a  porcelain  retort,  the  sulphur  is  su- 
blimed, and  the  potash  remains  in  a  state  of  purity  at 
the  bottom  of  the  vessel.  The  sulphuret  of  potash  con« 
verts  vegetable  blue  colours  to  green,  and  afterwards 
destroys  them* 

3.  But  the  sulphuret  of  potash  possesses  these  pro* 
perties,  only  while  it  is  recently  prepared,  and  very  pure. 
When  exposed  to  the  air,  it  is  readily  decomposed,  and 
more  so,  as  the  air  is  loaded  with  moisture.  It  absorbs 
water  with  avidity,  acquires  a  green  colour,  and  exhales 
the  fetid  odour  of  sulphurated  hydrogen  gas.  This 
change  is  owing  to  the  decomposition  of  the  water  which 
has  been  absorbed.  Part  of  the  sulphur  combines  with 
the  hydrogen,  and  forms  sulphurated  hydrogen  gas, 
which  combines  with  the  sulphuret,  and  forms  hydro- 
genated  sulphuret  of  potash. 

4«  This  may  also  be  formed  by  passing  the  sulphu- 
rated hydrogen  gas  into  a  solution  of  potash.  The  gas 
18  abioibed  and  condensed,  till  the  potash  is  fully  satu- 
rated. To  this  substance  BerthoUet,  who  particularly 
investigated  the  nature  of  these  compounds,  gave  the 
name  oi  hydro-sulphuret  of  potash* 

This  compound  crystallizes,  and  is  more  permanent 
than  the  sulphuret.  The  crystals  are  transparent  and 
colourless,  while  those  of  the  sulphuret  are  brown  and 
opaque.  The  crystsb  are  large  and  in  the  form  of  four- 
sided  prisms,  terminating  in  four-sided  pyramid 4«  It  is 
decomposed  by  beat,  and  by  the  action  of  the  acids. 
Sulphurated  hydrogen  gas  i«  disengaged,  but  there  is 
no  deposition  of  sulphur.  The  oxymuriatic  acid  decom- 
poses the  sulphurated  hydrogen,  and  then  sulphur  is 
precipitated.  The  pure  hydro-sulphnret  has  no  smell, 
when  it  has  no  addition  of  sulphur  beyond  the  satura- 
tion of  the  hydrogen.  The  alkali  seems  to  have  a 
stronger  affinity  for  the  sulphureted  hydrogen  than  for 
the  sulphur,  so  that  when  it  is  saturated  with  the  first, 
that  is,  in  the  state  of  hydro-sulphuret  of  potash,  which 
18  in  the  form  of  crystals,  and  without  smell  or  inodo- 
rous, it  combines  with  no  more  sulphur ;  but  when  sul- 
phureted hydrogen  gas  is  made  to  pass  into  a  solution 
of  the  sulphuret  of  potash,  already  hydrogenated  by  its 
solution  in  water  to  a  certain  degree  of  saturation,  the 
sulphureted  hydrogen  acts  in  the  manner  of  acids,  pre- 
cipitates the  sulphur  like  them,  renders  the  liquid  co- 
lourless, and  leaves  behind  nothing  hut  the  hydro-sul-. 
phnrel  of  potash*. 

5.  Sulphur  combines  with  the  latter  compound,  and 
forms  a  new  compound,  which  may  be  obtained  by 
pouring  a  liquid  hydro-sulphuret  upon  sulphur.  The 
sulphur  is  dissolved  without  the  assistance  of  heat  \  the 
liquid  assumes  a  darker  colour,  and  then  it  is  convert-^ 
ed  into  the  hfdrogureted  sulphuret,    Hydrogureted  sul- 
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pfauret  of  potash  is  prepared  by  boiling  together  a  m{x«Ftot8tb,£ie» 
ture  of  pore  potash  and  sulphur  in  water.  This  solu* 
tion  is  of  a  deep  greenish  yellow  colour,  has  a  very 
acrid  bitter  taste,  and  a  powerful  action  on  many  sub- 
stances. It  readily  absorbs  oxygen  when  exposed  to 
the  air.  When  it  is  kept  in  close  vessels,  sulphur  is 
deposited  \  the  liquid  becomes  transparent,  and  the 
smell  is  dissipated.  Thus,  there  are  three  different 
compounds  of  sulphur  with  potash  \  namely,  sulphuret 
of  potasli,  hydro-sulphuret  of  potash,  and  hydrogureted 
sulphnret,  which  are  kU  distinguished  by  peculiar  pro- 
perties. 

III.  Compounds  of  Potash  with  Acids,  or  Neutral 

SalU. 


I.  Sulphate  of  Potash  (u). 


9*4 


1.  This  salt,  which  was  one  of  the  roost  early  known, ^*°^c** 
is  a  compound  of  sulphuric  acid  and  potash.     It  has 

been  distinguished  by  a  great  variety  of  names,  as  sal 
de  duobus^  sal  polychrestus^  or  salt  of  many  virtues,  ar^ 
canum  duplicatum^  and  more  lately  vitriolated  tartar^ 
till  in  the  new  nomenclature  it  received  the  name  of 
sulphate  of  potash*  925 

2.  It  is  prepared  by  different  processes,  either  by  Prepars- 
directly  combining  the  sulphuric  acid  with  the  pot-^^^ 
ash,  and  evaporating  and  crystallizing  it ;  or  by  de- 
composing other  salts  which  have  potash  for  their  base^ 

by  means  of  the  sulphuric  acid,  which,  having  a  stronger 
affiuity  for  the  potash,  combines  with  it  and  forms  the 
new  compound.  92^ 

3.  The  sulphate  of  potash  crystallizes  in  bexaisdralPi^'^^** 
prisms,  terminated   by  six-sided  pyramids }    but  this: 

form  is  susceptible  of  several  varieties.  It  has  a  dis- 
agreeable bitter  taste  \  it  is  not  very  hard,  and  may  be 
easily  reduced  to  powder.  Tie  specific  gravity  is 
2.4073.  At  the  temperature  of  60^,  it  is  soluble  in  16 
times  its  weight  of  water ;  boiling  water  dissolves  about 
one-fifth  part  \  on  cooling,  it  crystallizes  in  a  confused 
mass  \  and  it  is  only  by  slow  spontaneous  evaporation 
that  regular  crystals  can  be  obtained.  ^j. 

4.  It  soffiers  no  change  by  the  action  of  the  air.Actioo^of 
When  placed  upon  burning  coals,  it  decrepitates,  andAtv^nd 
loses  its  water  of  crystallization.     At  a  greater  heat  it^^*^ 
melts,  and  is  converted  into  a  kind  of  enamel  as  it  cools. 

5.  When  this  salt  is  exposed  to  a  red  heat,  along 
with  hydrogen  gas  or  carbon,  it  is  decomposed,  and 
converted  into  a  hydrogenated  or  carbonated  sulphn- 
ret of  potash. 

6.  The  sulphuric- acid,  with  the  assistance  of  heat, 
combines  with  the  salt,  and  forms  another  with  excess 
of  acid.  It  undergoes  a  partial  decomposition  by  the  ao* 
tion  of  nitrio  acid.  The  nitric  acid  combines  with 
nearly  y  of  potash,  which  is  owing  to  the  action  of 
double  affinity.  The  nitric  acid  combines  with  one 
part  of  the  potash,  while  the  sulphuric  acid  unites  with 
the  sulphate  of  potash,  and  forms  a  salt  with  excess  of 
acid,  A  similar  decomposition  takes  place  by  means 
of  the  ronriatic  acid* 


(u)  In  the  present  chemical  nomenclature  the  compounds  of  acids  with  any  base  are  known  by  names  ana^ 
logons  to  this}  and  when  the  acid  has  its  greatest  proportion. ef  oxygen,,  as  in  this  case  the  sulphuric  acid,  the 
name  of  the  compound  terminates  in  the  syllable  ate^  as  sulphate  of  potash,  nitrate  of  potash  \  but  when  the  acid 
baa  its  smaller  proportion  of  oxygeui  the  name  of  the  componnd  terminates  in  ite^  as  sulphite  and  nitrite  of  potash* 
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Anduhu9  sufphiOe^  or  tuptr^ndphaU  of  pUakh,/'^ 
I*  Thia  aali  was  fMrmerly  oalUd  vitriolmied  tartar 
with  fstcess  of  acid.  It  is  prepared  by  heating  toge«* 
tber,  in  a  retort,  three  parts  of  the  solphate  of  potash, 
with  000  part  Of  its  weight  of  concentrated  snlpfaoric 
acid. 

2«  It  crystallizes  in  loDg"flexib]ey  shining  crystals,  and 
sometimes  it  exhibits  the  form  of  six-sided  prisms.  It 
has  a  sharp,  acrid,  and  hot  taste.  It  reddens  vegetable 
bines*  Exposed  to  the  air,  it  becomes  a  little  mere 
opaqae,  bat  without  any  other  change.  It  is  more  so- 
loble  in  water  than  the  sulphate  of  potash,  requiring 
only  2  parts  of  water  at  60^,  and  dissolves  in  less  than 
its  own  weight  of  boiling  water.  It  melu  very  readily, 
and  has  the  appearance  of  a  thick  oil.  When  it  cools. 
It  beeoeies  a  while,  opaqae  mass^  exhibiting  on  its  snr- 
face  shiaing  atlky  crystals.  When  expoeed  to  a  great 
heat,  the  excess  of  a^  is  driven  tM,  aiid  it  is  oeovert- 
ed  into  the  snlpbate  of  potash. 

3*  It  is  readily  decomposed  by  the  action  of  hydrogen 
and  of  red-bet  charcoal,  which  deprive  it  of  a  great 
portion  of  the  solpbor }  and  by  sulphur  itself,  which 
carries  off  the  excess  of  sul|4nmc  acid  in  the  form  of 
sylpbareiis  acML 

4.  The  irst  of  tbese  aalts,  the  sulphate  of  potash,  is 
empbyed  in  andicine  as  a  peijative)  the  last  has  been 
applied  to  no  use  wfaatever. 

a.  Sulphite  of  Potash. 

VMMsaad     I.  This  salt  was  long  known  wider  the  name  of  the 
M^piAtffOiM  sak  afStahl*    It  is  a  compound  of  the  s«l- 

Shurous  acid  and  potash.    Its  natim  and  properties 
ave  bsen    particularlv  investigated    by  Ber&oUet, 
Foarcrey,  and  Vanquelia.    It  may  be  fenned  by  pass- 
ing a  carrent  of  sulpburoue  acid  gas  into  a  solution  of 
carbonate  of  potash  ia  three  times  its  i^^l^t  of  distilled 
water,  till  the  effervescence  ceases.     The  liquor  be- 
comes transparent  and  hot,  and,  as  it  eools,  the  sulphite 
of  potash  is  deposited  in  cmtals. 
Pcopertifs.      2.  This  salt  is  in  the  form  of  long,  small  needles, 
divefgiag  from  a  centre,  or  hi  thomboidal  plates,  or  in 
dedecabedroos  formed  by  two  tetrabedral    pyramids, 
united  and  trancated  vety  near  the  base.    The  crystals 
ai«  white  and  traneparont,  bet  soim times  of  a  slight 
934      2f^^°^  colour.      The  Caste  is  acrid  and  sulphureous. 
Aeiiontof   The  specific  gravity  is  1.586.     The  sulplHte  of  pota^, 
the  air.       ekposed  to  tbe  afa*,  very  readily  efloKsces  (x)  \  becomes 
white  and  opaque,  and  is  cooverted  into  sulphate  of 
potash.    This  is  owing  to  the  ei^phorous  acid  abstract- 
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ing  oxygen  from  the  air,  "and  beeomiDg'lalphiiri^  itid.  PMAdi»8cf. 

It  is  very  soluble  in  water,  at  the  tempenilare  of  the  ^      h   — 
-«tmosphere,  and  much  more  so  in  boiling  water.  '  When 
'  thb  solution  is  exposed  to  the  air,  it  is  soon  covered 

with  a  thick  pellide,  -which  falls  to  the  bottoiB,  and  is 
•  afterwards  replaced  by  another.    This  is  snlpbate  of 

potash,  which  is  formed  in  contact  with  the  air.    The 

oxymuriatic  acid  gas  combined  with  thiseolutioa,  fofam 
-  almost  immediately  chitting  crystals  of  the  anlpbata  of 

potash.  937 

3.  Charcoal  heated  with  this  salt  in  a  vstort,  yields  OTebaccetl* 

sulphurated   hydrogen  gas,  and  carboDse  acid  \  and 

there  remains  in  tiM  retort,  a  bydrogmiated  •nlphnreC 

of  potash. 


3.  Nitrate  of  Potash. 


938 
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I.  This  salt  is  composed  of  nitric  acid  and  potash,  Conttitseiit 
and  is  well  known  nader  tbe  names  of  sakpetre  andP^y*"* 
fisirrf.    It  has  alto  been  denominated eeilr  ^nttre^  mirt^^ 
(fpota$h^  or  nitrated  potash.    It  is  one  of  the  meet  im- 
portant el  the  salts,  not  only  on  account  of  tbe  attentieii 
which  it  has  excited,  in  tracing  its  fennataon,    and 
studying  its  nature  and  composition,  but  alee  on  aocnnnt 
of  its  nomerons  and  valuable  a^licattone  in  domestic 
economv  and  in  the  arts*  . 

a.  The  nitrate  of  potash  exists  ready  formed  in  many  Poand  ii 
plants,  as  in  tobacco,  borage,  bogloes,  pellitory.    It  hassuaj 
been  observed  crfstallixed   in  needkn  in  their  dried  P^>^^ 
stalks.    According  to  some,  it  has  been  absorbed  by 
tbe  vegetable  from  the  soil  in  which  it  grews,  while 
others  suppose  that  it  is  formed  within  the  pbiiit|  from 
the  elementary  principles* 

Nitre  exists  in  great  abundance  00  the  surface  of  the 
eardi  in  diflforent  parts  of  the  world,  especially  in  fi»t 
ymatua  regions,  as  in  India,  Egypt,  and  South  Amt* 
rica.  Bot  tbe  production  of  nitre  is  not  limited  to  ^^ 
these  countries.  It  is  pttidneed  artificially  in  Germany  Prepmed 
and  Fnmce,  by  means  of  what  are  called  mire  bed»*^t6Sk»dij> 
These  are  formed  by  collecting  together  the  f^fnse  of 
animal  and  vegetable  matters,  in  which  the  potre£sc- 
tive  process  is  going  en.  They  are  mixed  with  earthy 
anbstanoes,  bot  chie^  with  calcareous  earth,  such  as 
the  rubbish  ftom  buildings,  or  collections  of  the  soil  in 
'Which  lime  abounds.  All  that  is  necessary  to  favoT:r 
the  Cirmation  of  the  tntre,  is  to  moisten  occasionally 
with  water,  the  mixture  of  the  animal,  vegetable,  and 
earthy  matters  j  to  expose  it  to  a  moderate  tempera- 
ture, and  to  defend  it  from  nine,  which  would  carry 
off  the  salt  as  it  is  formed.  This  nrti&ciid  ptodnction 
of  nitre  was  greatly  improved  and  extended  by  the 
French  daring  tbe  late  war,  when  they  were  pteclnd« 
ed  from  the  usiml  tnpply  of  this  sah  from.|o£a.  It 
is  now  produced,  it  is  said,  in  great  abfwdance  in 
France. 

The  nature  of  the  process,  and  the  change  which 
takes  place  in  this  artificial  pndu^ion  of  nitre,  will 
be  undentood  by  considering  its  component  parts.  Tbe 
constituent  pans  of  the  iritric  actd  are  azote  aAd  oxy- 
gen. 


(x)  A  salt  is  said  to  effloresce,  when  deprived  of  its  water  of  crystallization  in  the  ordinary  temperature  of  the 
atmospbeiv.  A  powdery  crost  is  first  formed  on  the  surface  \  and  as  the  process  goes  on,  iho  whole  falls  dowa 
into  powder.  The  tevtai{^ior«stewc^  is  opposed  to  deHqmenence^  by  which  the  deliquescent  sobstaoce  atttaota 
iMiatMo  ipem  Ae  air. 
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FotMb,8ee  gen.    The  osygen  is  foroisiied  Bj  tbe  tir :  and  vn!eM 
'      »     ■*  Uiere  is  »  supply  of  air,  bo  change  takes  place,     A 
great  qaantity  of  azotic  gas  is  given  out  by  animal 
matters  daring  the  putrefactive  process.    Bat  althoagh 
these  sabstances,  ifben  brought  into  contact  with  each 
other,  do  not  combine  to  form  nitric  acid,  it  has  been 
found  by  experiment,  that  aiote,  in  its  nascent  state,  or 
in  the  moment  of  evolution,  enters  into  union  with  oxy- 
gen, and  forms  nitric  acid,  while  the  nitric  acid  thus 
formed  combines  with  the  potash  which  is  furnished  by 
^i       t!ie  soil,  or  the  vegetable  matters. 
PMCea-         3.  After  the  nitre  is  formed,  it  is  mixed  with  water, 
^^^'  which  is  evaporated,  and  a  salt  is  obtained  of  a  brown 

colour,  which  is  called  crude  nitre.  This  is  a  mixture 
of  several  salts,  and  from  these  the  pure  nitre  is  sepa* 
rated  by  other  processes.  When  it  is  sufficiently 
purified,  it  if  obtained  in  crystals  of  six-sided  prisms, 
terminating  in  six-sided  pyramids.  The  primitive  form 
of  its  crystals  is  a  rectnrigular  octahedron,  in  which 
two  faces  of  a  pyramid  are  inclined  to  the  other  pyra* 
mid  at  an  angle  of  1 23*,  and  the  two  others  at  an 
angle  of  ixi^.  The  form  of  the  integrant  molecule 
is  the  tetrahedron  ;  but  there  are  considerable  varieties 
in  the  crystals  of  this  salt,  according  as  it  is  slowly  or 
-more  rapidly  evaporated, 
Praperties.  4*  T^'^*  ^^  i"  distinguished  by  a  cool,  sharp,  and  bit* 
terieb  taste.  It  it  very  brittle.  When  nitre  in  large 
crystals  is  reduced  to  powder,  it  is  found  to  be  a  little 
humid;  but  that  which  is  in  the  form  of  a  white,  opaqne, 
inregnlar  mass,  yields  a  dry  powder,  on  which  accooni 
it  is  generally  preferred  for  many  purposes,  particular- 
ly iki  the  manufacture  of  gunpoirder.  The  specific 
gravity  of  nitre  is  1.9369.  It  is  not  altered  by  ex- 
posure to  the  air.  At  the  temperature  of  60^  it  dis* 
solves  in  seven  times  its  weight  of  water,  and  during 
the  solution,  a  great  degree  of  cold  is  produced* 
Boiling  water  dissolves  twice  its  weight  of  this  salt. 
Acik«  of  5*  When  the  nitre  of  potash  is  exposed  to  heat,  it 
keat.  fases  before  it  becomes  red,  and  is  converted  into  a 

liquid  of  an  oily  consistence.  It  loses  but  very  little  of 
its  vfater  of  crystallization,  and  if  it  be  allowed  to  cool, 
it  congeals  into  an  opaque  mass  with  a  vitreous  frac* 
tore,  which  is  known  by  the  name  of  mineral  crystaL 
While  it  is  melted,  it  undergoes  no  change ;  but  when 
the  temperature  necessary  for  simple  fosion  is  increased, 
it  gives  out  oxjgen  gas  to  the  amount  of  about  \  of 
its  weight.  Towards  the  end  of  the  process,  azotic 
gas  is  evolved,  and  the  potash  remains  behind  pure,  so 
that  the  salt  has  been  completely  decomposed.  But  to 
effect  this  decomposition,  a  very  strong  heat  is  neces- 
sary. When  only  part  of  the  gas  is  extracted,  the  ni« 
trate  of  potash  is  converted  into  the  nitrite. 
Of  ^hmr-  ^'  When  nitre  is  mixed  with  cfaareoal  in  the  pro- 
^Afil,  portion  of  three  parts  of  the  former  to  one  of  the  lat* 

tcr,  a  violent  inflaoimstion  takes  place,  either  by  ex- 
posing the  mixture  to  a  red  heat,  or  by  bringing  St 
into  contact  with  a  burning  body.  Or  the  mixture 
may  be  projected  into  a  red-hot  crucible,  when  a  de- 
fla[piition  or  detonation  takes  place,  and  when  the  re* 
sidoum  in  the  crucible  is  examined,  it  is  found  to  be  pot- 
ash partly  united  with  carbonic  acid,  or  the  carbonate  of 
potash.  This  was  formerly  called  nitre  fixed  hy  r/tarcoai 
or  an  exttmporanetms  alkaii  of  nitre.  The  d^flagration 
in  this  case  is  owing  to  the  combustible  matter,  the 
.  charcoal  coming  in  contact  with  the  oxygen  which  is 
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evolved  by  the  nitre,  exposed  to  a  high  tempefatore.  In  PetaA,  8t& 
another  process,  this  experiment  was  performed  in  elose  » 
vessels,  to  collect  the  elastic  ftaids  which  are  disengaged  } 
and  besides  the  carbonic  acid  gas  which  is  formed  bj 
the  union  of  the  carbon  and  oxygen,  and  the  azotic 
gas  disengaged  by  the  decomposition  of  the  nitre,  a 
small  quantity  of  water  was  found  in  the  vessels.  To 
this  product  the  alchemists  gave  the  name  of  cfysntSf 
and  ascribed  to  it  very  wonderful  preperties  in  the  pre- 
paration of  the  philosopher's  stone.  ^» 

y.   A  violent  deflagration   also  takes  place   whenOfphoa- 
pliosphoms  and  nitre  are  treated  in  the   same   way.phorw. 
But  this  experiment  should  be  performed  with  very 
small  qaantities,  and  with  great  caution.     A  mixture 
of  nitre  and  phosphorus  struck  smartly  with  a  hammer, 
produces  a  very  violent  detonation.  ^4^ 

8.  When  sulphur  Is  combined  with  three  times  its  Of  lalphar. 
weight  of  nitre,  it  bnms  with  great  rapidity.    This 
preparation  was  formerly  made  by  detonating  the  two 
substances  in  a  red-hot  crucible.     The  product  is  sul« 

phate  of  potash,  known  by  the  name  of  sal  polyckret$ 
ofGlaser.  The  sulphur  cfmiblnes  with  the  oxygen  of 
the  nitrie  acid,  and  forms  sulphuric  acid,  which  enters 
into  combination  with  potash. 

9.  But  one  of  the  most  important  combinations  ofcvnpow- 
nitre  is  with  charcoal  and  sulphur,  in  the  formation  ofdcr. 
gunpowder.    This  substance  was  first  known  in  Europe 

in  the  14th  century.  It  is  said  that  it  was  known  to 
the  Chinese  much  eariier.  The  proportions  of  the  ma- 
terials which  enter  into  the  composition  of  gunpowder  . 


are. 


Nitre  76 

Charcoal        15 
Sulphur  9 


100 


94S 


The  materials  are  first  reduced  to  a  fine  powder  se-p,cpani. . 
parately.  They  are  then  carefully  mixed  together,  tlon. 
and  formed  into  a  paste  with  a  little  water.  When  the 
paste  has  dried  a  little,  it  is  foreed  through  a  sieve,  by  • 
which  means  it  is  reduced  to  grains  of  such  a  size  as 
may  be  wanted.  The  powder  is  then  dried  in  the  air,  or 
in  the  sun  }  and  after  being  dried,  it  is  put  into  barrels 
which  turn  round  by  means  of  machinery,  and  thus  by 
the  firiction  of  the  grains  of  powder  against  the  sides  of 
the  barrel  and  against  each  other,  it  is  polished*  This 
is  called  gkmihg  the  powder.  94^ 

10.  The  theory  of  the  combustion,  and  terrible  ef- Native  of 
fects  of  gunpowder  is  thus  explained.      The  sulphur'^  *^^''** 
and  the  charcoal  born  with  great  rapidity  by  the  ad- 
dition of  the   nitre  with  which  they   are  intimately 
mixed*      During  the  combustion  carbonic   acid  gas, 
azotic  gas,  sulphurous  acid  gas,  and  according  to  some, 
sulphurated  hydrogen  gas,  are  formed.   Water  and  am- 
monia also  are  said  to  be  produced*.     But  according  •  Fourrroy 
to  Mr  Crutckshank,  the  qoantity  of  water  formed  is^yy- 
not  perceptible.    The  substances  which  remain  after  ^**'"' "'* 
the  deflagration  are,  carbonate  of  potash,  sulphate  and'^^' 
sulpharet  of  potash,  and  some  chareoal.     It  is  obvious, 

that  the  irresistible  efiects  of  gunpowder  are  owing  to 
the  sudden  evolution  and  expansive  force  of  the  elastic 
fluids  which  are  formed  and  disengaged.  ^_ 

1 1.  Another  combination  of  nitre  produces  effects  still  nilouBA- 
more  terrible.  When  three  parts  of  nitre,  two  parts  oftiag  pow- 
potasb,  and  one  of  sulphur,  are  previously  well  dried  and^*'* 

OMxed 
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Potath,  See.  mixed  log«tber  by  h'itaratioOt  the?  form  a  eompoond 
'     -  wbicii  if  known  by  tbo  name  olfuiminating  powder,  A 
few  grains  of  this  mixture  exposed  to  heat  in  an  iron  ladle 
iirst  melt,  assuming  a  darker  colour;  and  when  the  whole 
is  in  fusion,  there  is  a  violent  explosion.    The  heat 
should  be  applied  slowly  and  gradually,  till  it  is  com- 
pletely fluid,  and  then  by  bringing  it  nearer  the  heat, 
the  full  effect  of  the  explosion  is  obtained.     This  com* 
bustion  and  explosion  are  also  owing  to  the  instantane* 
ous  evolution  of  elastic  fluids,     The  potash  unites  with 
the  sulphur,  and  forms  a  sulphuret,  which,  with  the  as- 
sistance of  the  nitre,  is  converted  into  sulphurated  hy« 
drogen.      At   a  certain  temperature  the  sulphurated 
hydrogen  gas  is  disengaged,  along  with  the  oxygen  gas 
of  the  nitre,  and  suddenly  taking  fire,  strikes  the  air 
by  the  explosion  which  accompanies  the  evolution  of 
the  gases.    When  the  mixture  is  made  with  equal  parts 
P3t       of  nitre  and  solid  sulphuret  of  potash,  the  detonation  is 
Powder  of  more  rapid,  but  the  explosion  is  less  violent.     With 
luiibn.         three  parts  of  nitre,  one  of  sulphur,  and  one  of  sawdust, 
well  mixed  together, '  what  is  called  powder  of  fusion 
is  formed.     If  a  little  of  this  powder  is  put  into  a  wal- 
*    nut  shell,  with  a  thin  plate  of  copper  rolled  up,  and  the 
mixture  set  fire  to,  it  detonates  rapidly,  and  reduces  the 
metal  to  a  sulphuret,  without  any  injury  to  the  shell. 

1 2.  A  mixture  of  equal  parts  of  nitre  and  tartar  de« 
tonated  in  a  crucible,  gives  a  product  which  is  much 
employed  in  metallurgy.     This  compound,  called  white 

Jiuxy  IS  a  mixture  of  pure  potash  with  the  carbonate. 
When  one  part  of  nitre  and  two  of  tartar  are  treated  in 
the  same  manner,  the  product  obtained  is  a  mixture  of 
potash  and  charcoal.  From  its  black  colour,  it  is  known 
under  the  name  of  black  Jinx.  This  also  is  employed 
for  a  similar  purpose. 

13.  Nitrate  of  potash,  according  to  Bergman,  is  com- 
posed of 

31  acid, 
61  potash, 
8  water« 
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According  to  Kirwan,  it  is  composed  of 

44  acid, 
51.8  potash, 
4.2  water. 

1 00.0 

14.  Nitre  is  not  only  employed  for  the  purposes  al- 
ready mentioned,  but  it  is  used  in  medicine  as  a  cool- 
ing remedy  in  feverish  disorders,  and  as  a  diuretic  in 
urinary  affections.  It  is  employed  also  in  many  arts, 
as  in  dyeing,  and  in  domestic  economy,  for  the  pre- 
servation of  animal  matters,  which  are  to  be  used  as 
food.  To  these  substances  it  imparts  a  red  colour. 
From  nitre,  nitric  acid  is  obtained,  by  decomposing  it 
by  means  of  sulphuric  acid.  Nitre  is  also  employed 
to  burn  along  with  snlpbur  in  the  formation  of  sulphu- 
ric acid. 

4.  Nitrite  of  Potash. 

This  salt  cannot  be  formed  by  direct  combination  of 
the  nitrous  acid  with  potash  ;  but  if  a  quantity  of  ni«' 
tre  be  exposed  for  some  time  in  a  crucible  or  retort,  to 
a  strong  heat,  it  becomes  deliquescent  and  acid.    It 
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changes  the  blue  f)olours  of  vegetables  into  g>?«Bt  at«  Potasb,  Acot 
tracts  moisture  from  the  air,  detonates  feebly  ^vith  com* '"»  ^  •■  ^' 
bostible  substances,  and  gives  red  thick  vapours  by  the 
action  of  sulphuric,  nitric,  muriatic,  phosphoric,  and 
fluoric  acids.  This  is  the  nitrite  of  potash,  which  is  de* 
composed  by  these  acids,  and  gives  out  the  red  fumes 
of  nitrous  acid.  Little  more  is  known  of  the  nature  of 
this  salt,  with  regard  to  its  form,  solubility,  affinities, 
or  the  proportions  of  its  constituent  parts, 

e.  Muriate  of  Potash. 

955 

1.  This  salt  was  formerly  known  by  the  n^m^febri-  Names. 

fuge  salt  of  Sylvius.    It  was  afterwards  called  digestive , 
sait^  regenerated  sea  saltp  and  by  Bergman  salited  ve^ 
geiable  alkali*  ^5^ 

2.  It  is  prepared  by  the  direct  combination  of  muri-  Preparation 
atic  acid  and  potash.  The  solution  is  evaporated  till  afj^  prapei- 
pellicle  appears,  when  it  is  set  by  to  crjstalli]^.-— It^^** 

is  a  curious  effect  of  the  new  opinions  already  adverted 
to  respecting  muriatic  acid  and  chlorine,  that  when  the 
muriate  of  potash  is  deprived  of  water,  it  must  be  con- 
sidered as  a  substance  of  totally  different  composition, 
as  now  containing  neither  muriatic  acid  nor  potass,  but 
consisting  entirely  of  chlorine  and  potassium,  and  there- 
fore called  a  chloride  of  potassium,  or  in  the  French  no- 
menclature, a  chloruret.  It  becomes  necessary  to  main- 
tain this,  because,  when  potassium  is  introduced  into 
dry  chlorine  gas,  a  combination  is  efiected,  and  the 
compound  thus  formed  cannot  be  considered  as  mu* 
riate  of  potash,  since  there  is  no  oxygen  present  to 
form  potash,  and  no  hydrogen  to  form  muriatic  acid* 
Both  these  elements  are  afforded  when  water  is  pre* 
sented,  and  muriate  of  potash  is  established. 

3.  The  crystals  are  in  the  form  of  regular  cubes,  or 
rectangular  parallelopipeds.  It  has  a  disagreeable  bit- 
ter taste,  and  by  this  is  easily  distinguished  from  mu- 
riate of  soda  or  common  salt.  The  specific  mvit^ 
of  this  salt  is  i.Sjd.  When  the  air  is  moist,  it  deli- 
quesces ^  but  when  the  air  is  dry,  it  parts  with  its 
moisture.  Three  parts  of  cold  water  are  sufficient  for 
its  solution.  Boiling  water  dissolves  a  little  more,  but 
regular  crystals  cannot  be  obtained  by  cooling.  The 
solution  must  be  left  to  slow  spontaneous  evaporation.        ^- 

4.  When  the  muriate  of  potash  is  exposed  to  heat,  Aci>oa  of 
it  decrepitates,  loses  its  crystalline  form,  and  falls  into  heat, 
powder  by  the  separation  of  .08  parts  of  its  wei|;ht  of 
water.     When  it  acquires  a  red  heat,  it  melts }  if  the 
temperature  be  elevated,  it  is  sublimed  in  the  form  of 
white  vapour,  unchanged.     After  complete  fusion,  if 

it  is  allowed  to  cool  suddenly,  it  becomes  solid,  and 
divides  on  the  surface,  into  many  small  plates  of  a 
square  form. 

5.  This  salt  is  decomposed  by  means  of  the  sulphu- 
ric and  nitric  acids.  The  first  disengages  the  muriatic 
acid  with  effervescence  in' the  gaseous  form.  By  the 
action  of  the  nitric  acid  the  muriatic  acid  is  convert- 
ed into  the  oxymoriatic  bv  combining  with  the  oxygen 
of  the  nitric  acid.  With  one  part  of  nitric  acid  and 
two  parts  of  muriate  of  potash,  a  compound  of  the 
two  acids  is  formed,  which  was  formerly  employed  in 
the  solution  of  gold.  This  is  a  nitrthmuriatic  acid^  or 
aqua  regia,  ^ 

6.  This  salt  is  no  longer  employed  in  medicine.     It^^ 
is  recommended  to  be  used  for  the  decom^sition  of 
nitrate  of  lime  in  the  mother  waters  of  nitre,  'to  obtain 

the 
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^•ladk,8e«.tiie  nitrate  of  polmsli,  and  mWo  for  procaring^  the  crf- 
^  ttalltzatioB  of  alom. 


V 
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6.  Hype^-oxymoriate  or  Chlorate  of  Potash. 


Oiicoftfy  I*  Thtt  tiognlar  salt  was  the  first  known  of  all  the 
and  history,  eombioattons  of  this  kind.  Fonrcroy  mentions,  that 
Dr  Hi^gios  prepared  this  salt,  which  he  calls  mtrr, 
by  passing  the  ozymnriatie  acid  gas  into  a  solution  of 
potash  )  hot  he  seems  to  have  paid  no  farther  attention 
to  it,  except  ohsenring,  that  it  detonated  on  red>4iot 
coals  (t).  It  was  by  Berthoilet  that  it  was  first  form- 
ed with  any  thing  approaching  to  an  intelligent  yiew  of 
its  composition.    And  since  its  discoveij,  it  has  been 

farttcnlarly  examined  by  Lavoisitr,  Doffnz,  Vanmons, 
*onrcroy,  and  Vanquelin,  on  the  continent,  and  in  Eng- 
land by  Hoyle  and  Cbenevix*  It  is  prepared  by  intro* 
ducing  chlorine  into  a  solution  of  the  alkali.  Iwo  dif- 
ferent salts  are  formed.  One  portion  of.  the  chlorine 
combines  with  the  hydrogen  of  the  water  to  form  mn* 
riatic  acid,  and  this  amd  combines  with  the  alkali, 
forming  a  muriate  of  potash,  which  remains  in  solu- 
tion. Another  portion  of  the  chlorine  combines  with 
the  oxygen  of  the  water  to  form  chloric  or  hyper-oxy- 
muriatic  acid,  and  this  combines  with  another  portion 
of  the  potash  to  form  the  salt  now  under  coosiderationi 
which  mdces  its  appearance  in  the  form  of  crystals  at 
tiie  bottom  of  the  liquid.  Tlie  old  mode  of  explaining 
these  phenomena  was,  that  one  part  of  the  oxymuriatic 
acid  (or  chlorine)  gave  oxygen  to  the  other  part,  so 
that  the  portion  which  lost  oxygen  was  converted  into 
muriatic  acid,  and  that  which  gained  oxygen  into  hy- 
|>er^oxymoriatio  acid.  The  decomposition  of  water^ 
however,  is  a  more  probable  theory,  whatever  view  we 
entertain  of  the  nature  of  chlorine.  After  the  salt  has 
been  removed  from  the  solution  in  which  it  crystallizes, 
it  may  be  purified  bv  dissolving  it  in  boiling  water. 
The  solution  may  be  filtered,  and  allowed  to  cool,  when 
P^  the  crvstals  are  deposited. 
Firaytrtks.  d.  The  crystak  of  this  salt  are  most  commonly  in 
the  form  of  square  plates  or  of  parallelepipeds,  of  a 
•hining  silvery  white  colour.  The  primitive  form  of 
the  crystals  is  an  obtuse,  rbomboidal  prism ;  they  are 
"Very  transparent  and  brittle ;  the  taste  is  cool,  pun- 
gent, and  disagreeable,  very  difierent  from  that  of  ni- 
trate of  potash.  When  it  is  rubbed  smartly,  it  nhos- 
phoresces,  and  gives  out  a  great  quantity  61*  sparks  or 
luminous  traces. 

3.  It  becomes  yellow  after  long  exposure  to  the  air, 
but  is  otherwise  not  changed.  It  is  soluble  in  abont 
lo  parts  of  water  at  the  ordinary  temperature  of  the 
atmosphere  ;  but  boiling  water  dissolves  about  one-third 
of  its  weight,  so  that  the  whole  is  nearly  crystallized  by 

▲ctiosisr       4.  When  this  salt  is  exposed  to  heat,  although  it 
heat.  contains  a  considerable  proportion  of  water  of  crystal- 
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lization,  it  fuses  qnietly ;  and  when  the  beat  is  ioereasHPoiash,  Sec* 
ed,  it  gives  out  a  quantity  of  oxyeen  gas  nearly  equaP"  "v    ■-' 
to  one-third  of  its  weight.    This  is  the  purest  oxygen 
gas  that  can  be*^obtained. 

5.  But  the  most  extraordinary  effects  of  thb  salt 
are  those  produced  by  its  action  on  combustible  sub- 
stances. t^% 

a.  If  a  small  quantity  of  charcoal  leduoed  to  pow-Of  clmr- 
der  and  this  salt   be  nibbed  together  in  k  mortari®^* 
there  is  a  slight  explosion,  and  the  charcoal  is  in* 
flamed.  ^5 

&  Three  parts  of  the  salt  with  one  of  sulphur,  rub-Of  selfSiar. 
bed  together  in  a  mortar,  produce  a  violent  detonatioQ. 
Or,  if  the  same  mixture  is  struck  with  a  hammer  on 
an  anvil,  there  is  an  exploaieo  like  the  report  of  a  pi- 
stol (t).  964 

c.  The  same  effect  is  produced  by  employing  phos-^P^**^ 
phoms,  and  treating  it  in  the  same  way  with  this  salL^'^^'*^"' 
One  or  li    grains  of  the  salt  should  first  be  redoced 

to  powder,  and  brought  together  to  one  place  in  the 
bottom  of  the  mortar,  and  then  introducing  the  phos- 
phorus, and  rubbing  it  strongly  on  the  salt,  a  vio- 
lent explosion  will  instantly  take  place.  A  similar  de* 
tonation  may  be  produced  with  the  same  substances 
by  percussion. 

d.  Three  parts  of  the  salt,  one-half  part  of  sulphur, 
and  one-half  charcoal,  give  more  rapid  and  stronger 
detonations,  with  the  evolution  of  a  very  bright  flame. 
Detonations  are  also  produced,  by  treating  this  salt 
with  sugar,  gums,  oils,  and  some  uietaHie  substances.  ^ 

6.  when  concentrated  sulfuric  acid  is  poured  upon  of  scidn 
this  salt,  there  is  a  considerable  detonation  j  it  is  thrown 
about  to  a  great  distance,  sometimes  with  a  red  flame  ^ 

and  there  is  exhaled  a  brown  vapour,  accompanied 
with  a  strong  odoor  of  oxymuriatic  acid.  Even  when  a 
lighted  taper  is  brought  into  contact  with  the  gas  which 
is  disengaged,  it  explodes  more  violently  than  when  the 
acid  first  came  in  contact  with  the  salt.  In  some 
cases,  the  explosion  was  so  sudden  and  so  violent,  that 
it  broke  the  vessels  in  which  the  mixture  was  made. 
This  happened  to  Mr  Hoyle  of  Manchester,  and  af- 
terwards to  Mr  Cbenevix ;  so  that  experiments  with 
sulphuric  acid  and j  this  salt  aheuld  be  conducted  with 
small  quantities,  and  with  great  caution.  If  concen- 
trated sulphuric  acid  be  poured  on  any  of  the  mixtures 
of  this  salt  with  sulphur,  charcoal,  the  metals,  or  with 
sugar,  there  is  an  instantaneous  inflammation,  the  most 
brilliant  that  can  be  conceived.  There  is  no  detona* 
tion,  but  the  combustion  is  extremely  rapid,  and  the 
odour  of  oxymuriatic  acid  is  perceptible.  Concen- 
trated nitric  acid  poured  upon  this  salt,  causes  it  to 
crackle  and  effervesce,  but  without  explosion,  and 
without  flame  \  oxymuriatic  acid  gas  is  disenftagedr 
With  the  muriatic  acid,  this  last  produces  e^rves- 
cence,  with  the  evolution  of  a  considerable  quantity 

of 


(x)  **  The  acid  elastic  fluid  (says  Dr  Higglns),  which  issues  when  two  pounds  of  manganese  are  mixed  and 
distilled  with  two  or  three  of  ordinary  spirit  of  sea  salt  (muriatic  acid),  may  all,  except  a  small  portion  of  phlo- 
gistic air,  be  condensed  in  a  solution  of  nxed  vegetable  alkali ;  and  the  solution,  thus  impregnated,  yields  a  con- 
siderable quantity  of  nitre,  which  crystallizes  in  the  ordinanr  form,  and  detonates  on  red-hot  coals.  The  solu- 
tion at  the  .same  time  yields  regenerated  sea-salt  (muriate  ot  potash).*^     Higgtns^  Exper.  p.  tit* 

(t)  In  experiments  with  this  salt,  the  quantity  employed  should  never  exceed  one  or  two  grains,  at  least  by 
those  who  have  not  been  previously  acquainted  with  its  terrible  effects* 
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Fousb,8ce.of  gaSy  similftr  lo  colour  and  tmell  to  osymuriatic 
•  -^  acid  gas  j  but  in  wme  of  its  properties  considerably 
different.  This  gas  is  more  rapidly  absorbed  by  wa- 
ter. If  a  small  jar  or  bottle  be  filled  with  this  gas, 
and  a  slip  of  paper  moistened  with  ether  be  introduced 
into  it,  and  the  mouth  of  the  jar  be  slightly  covered 
to  prevent  the  contact  of  air,  an  explosion  takes  place, 
with  a  deposition  of  charcoal.  A  similar  experiment 
may  be  made,  by  moistening  a  feather  with  oil  of  tur- 
pentine, and  introducing  it  into  the  jar  filled  with  this 
gas.  It  instantly  takes  fire  with  a  red  flame,  and  a 
great  quantity  of  black  smoke. 

7.  According  to  the  analysis  of  this  salt,  as  given  by 
Fourcroy,  it  consists  of 

Muriate  of  potash^ 
Oxygen, 

Cofinaiti, 

CAtfif.  ill      .  But  according  to  the  experiments  of  Mr  Chenevix^ 
p.  Z26,       itg  constituent  parts  are, 


966 

CoDiputi 
tion. 


f  Philot. 
Tram, 
1 80a. 

967 
Utes. 


968 
Little 
known* 


Acid, 

Potash, 

Water, 


100.0 1. 


8.  This  salt  has  been  employed  in  bleaching;  bnt 
other  substances,  particularly  lime,  have  been  substi- 
tuted for  the  potash  j  so  that  at  present  it  Is  more  rarely 
nsed.  It  was  proposed  by  M.  Berthollet,  when  he  first 
observed  its  effects,  to  employ  It  as  a  substitute  for  nitre 
in  the  manufacture  of  gunpowder  j  and  when  It  was 
tried  in  the  way  of  experiment.  It  seemed  to  be  more 
powerful  than  the  usoal  component  parts  of  powder ; 
but  when  It  was  attempted  to  be  made  In  the  large 
way,  at  Essone,  in  the  year  1788,  a  dreadful  accident, 
which  happened  by  the  spontaneous  explosion  of  the 
mixture,  In  the  death  of  M.  le  Tors,  and  Mademoiselle 
Chevraud,  prevented  its  effects  from  being  fairly  proved. 
The  danger  which  attends  the  trituration  of  the  proper 
materials  with  this  salt,  has  precluded  any  future  at- 
tempt. 

7.  Flnate  of  Potash. 

This  salt  has  only  been  examined  by  Scheele  and 
Bergman.  It  Is  the  combination  of  fluoric  acid  with 
potash.  When  the  acid  is  saturated,  there  is  formed  a 
gelatinous  mass,  which  does  not  crystallize,  and  which 
has  a  slightly  acrid  saline  taste.  When  It  Is  evaporated 
to  dryness,  and  exposed  to  the  air,  it  attracts  moisture. 
If  it  be  strongly  heated  in  a  crucible.  It  fuses  without 
effervescence,  it  then  becomes  caustic,  Is  very  solu- 
ble in  water,  and  Is  decomposed  by  the  sulphuric  and 
nitric  acids. 

8.  Borate  of  Potash. 

This  IS  a  compound  of  the  boracic  acid  and  potash ; 
bnt  very  little  Is  known  of  its  nature  and  properties. 
It  is  prepared  bv  decomposing  nitre  by  means  of  the 
boracic  acid  with  the  assistance  of  heat.  The  heat 
drives  off  the  nitric  acid,  and  there  remains  behind  a 
white,  half-fused  porous  mass,  which  is  soluble  in  water, 
and  yields,  by  evaporation  and  cooling,  small  crystals. 
The  same  salt  may  be  formed  by  direct  combination 


of  the  boracic  acid  and  potash.  ^  This  sdt  soemt  to  bepou|g],^5(,, 

analogous  In  many  of  Its  properties  to  borax*  ^       ^*  ^ 

9.  Phosphate  of  Potash. 

This  combination  of  phosphoric  acid  with  potash  was 
announced  and  described  by  Lavoisier  In  the  year  1774. 
Its  properties  have  been  more  carefully  investigated 
by  Vauquelin  ;  but  from  the  Investigation  of  other  che- 
mists it  appears,  that  thrre  are  two  salts  formed  from 
the  same  acid  and  base }  the  one  in  ivhich  they  are 
neutralized,  and  the  other  In  which  there  Is  an  excess 
of  acid. 

a.  Superphosphate  of  Potash^  Is  formed  by  the  direct 
combination  of  phosphoric  acid  and  potash.  This  salt 
does  not  crystallize,  but  exists  in  a  gelatinous  form,  ^ 
and  has  a  sweetish  saline  taste.  Its  specific  gnivit j pfopcrticti 
when  dry.  Is  2.8516.  It  Is  very  soluble  in  water  $  it 
attracts  the  moisture  from  the  air,  and  becomes  thick 
and  viscid.  ^.^ 

1.  When  heated,  it  undergoes  the  watery  fusion,  then  AcUon  of 
froths  up,  and  becomes  dry.     When  the  temperature  h<«t. 

IS  raised,  it  melts  Into  a  transparent  glass.  The  sul- 
phuric, nitric,  and  muriatic  acids  decompose  this  salL 
It  has  been  applied  to  no  use. 

£.  Phosphate  of  Potash.'^This  salt  may  be  formed 
by  exposing  pure  potash  and  the  former  variety  to  a 
strong  heat.     The  alkali  combines  with  the  excess  of        .^ 
acid,  and  neutralizes  the  whole.     By 'the  action  ofActiMof 
heat,  a  white-coloured  substance  Is  obtained,  which  ishcat* 
the  phosphate  of  potash.     It  is  scarcely  soluble  10  cold 
water,  but  soluble  In  hot  water  $  and  as  the  solntioa 
cools,  there  Is  deposited  a  shining  gritty  powder.     This 
salt  is  very  fusible.     Before  the  blow*pipe  it  melts 
Into  a  transparent  bead,  which  becomes  opaqoe  on 
cooling.  ^ 

2.  This  salt  Is  soluble  In  nitric,  muriatic,  and  phoa-  or  Midi, 
phoric  acids,  and  forms  with  them  thick  glotlnona  lolii«> 

tlons.     It  has  not  yet  been  applied  to  any  nse» 

10.  Phosphite  of  Potash. 

This  salt  Is  prepared  by  dissolving  carbonate  of  potash 
in  phosphorous  acid.  The  solution  Is  evaporated,  and 
it  deposits  crystals  of  the  phosphite  of  potash.  It  has  a 
sharp  saline  taste.  It  Is  crystallized  in  four-sided  rec- 
tangular prisms  with  dihedral  summits.  It  is  very 
soluble  in  water,  requiring  only  three  parts  of  it  for 
solution.     It  is  not  altered  by  exposure  to  the  air. 

1 1 .  Carbonate  of  Potash. 

1.  This  salt,  which  Is  a  componnd  of  carbonic  acid 
and  potash,  has  been  known  under  a  great  variety  of 
names,  in  some  measure  descriptive  of  its  properties, 
before  its  composition  was  discovered  by  Dr  Black. 

2.  This  salt  Is  obtained  from  vegetable  matters  by  pngut-   * 
burning,  and  washing  out  the  salt  and  evaporating  it; tion. 

but  the  potash  obtained  in  this  way  is  not  fully  satu- 
rated with  carbonic  acid.  Ader  it  has  been  puri- 
fied from  foreign  ingredients,  the  saturated  carbonate 
of  potash  may  be  prepared  by  exposing  a  pnre  solution 
of  potash  to  carbonic  acid  gas,  as  it  is  disengaged  from 
fermenting  liquors.  The  carbonate  of  potash,  as  it  Is 
formed,  crystallizes  In  the  solution.  The  crystals  may 
be  taken  out  and  dried  upon  unsized  paper,  and  put 
up  in  well-closed  bottles.  Or  it  may  be  prepared  by 
passing  a  current  of  carbonic  acid  gas,  disengaged  from 

the 
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the  cirbonate  of  lioie  by  an  acid,  into  a  solution  of. 
potash,  in  tail  narrow  bottlen.  The  carbonate  crystal* 
lizes  at  the  surface  of  the  liquid*  It  may  also  be  ob- 
tained by  the  process  of  Berthollet,  which  is  to  distil 
wHh  an  nnsatarated  solution  of  potash,  solid  carbonate 
of  ammonia,  from  which  the  potash  carries  off  the  car- 
bonic acid,  while  the  ammonia  is  disengaged  in  the 
•tate  of  gas. 

3.  The  carbonate  of  potash  crystallizes  in  quadran- 
gular prisms,  terminated  by  quadrangplar  pyramids. 
It  has  a  sweet  alkaline  taste,  and  changes  vegetable 
blues  to  a  green  colour.  The  carbonate  of  potash  re- 
quires very  near  four  times  its  weight  of  water  to  dis- 
solve it.  At  the  boiling  tempeniture  it  dissolves  five- 
sixths  of  its  weight.  It  does  not  crystallize  by  cool- 
ing, bnt  only  by  slow  evaporation.  Pelletier  has  ob- 
served, that  carbonate  of  potash  dissolved  in  boiling 
water,  gives  out  bubbles  of  carbonic  acid  gas,  which 
shews  that  this  salt  loses  a  portion  of  its  acid  at  this 
temperature.  Its  specific  gravity  is  2.012.  When  it 
is  exposed  to  the  air,  it  soon  effloresces.  When  it  is 
deliquescent,  it  is  owing  to  part  of  the  potash  being 
unsaturated  with  carbonic  acid. 

4.  When  it  is  exposed  to  a  slight  degree  of  heat,  it 
loses  its  water  of  crystallization.  Part  of  its  carbonic 
acid  also  separates  from  it,  but  the  whole  cannot  be 
driven  off  by  this  process.  The  last  portions  adhere 
with  a  very  strong  affinity. 

5.  When  the  carbonate  of  potash  is  heated  with  sul- 
phur at  a  high  temperature,  the  acid  escapes  in  the 
state  of  gas^  and  there  is  formed  a  sulphnret,  at  the 
moment  of  the  effervescence  produced  by  the  extrica- 
tion of  the  acid. 

6.  All  the  acids  hitherto  discovered,  have  the  pro- 
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perty  of  separating  the  carbonic  acid  from  potash,  and  potasti;'&.c. 
of  forming  with  its  base  particular  salts.    This  salt 
loses  more  than  a  third  of  its  weight,  by  being  depriv- 
ed of  its  carbonic  acid.    The  component  parts  of  car- 
bonate of  potash  are,  according  to 


BergmaB, 

Pelletier, 

Kirwai 

Carbonic  acid,      20 

43 

43 

Potash,                  48 

40 

41 

Water,                 32 

17 

16 

100 


100 
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7.  Potash  of  commerce  is  never  saturated  with  car-  Potash  of 
bonic  acid.     It  is  in  this  state  that  the  carbonate  ofcommercc. 
potash  is  generally  employed.     It  has  a  stronger  alka- 
line taste,  and  is  more  acrid  and  corrosive.     It  soon 
deliquesces  when  exposed  to  the  air.    It  does  not  com- 
bine with  a  greater  proportion  of  carbonic  acid,  merely 
by  exposure  to  the  atmosphere.     For  the  purposes  of 
the  manufacturer  it  is  of  great  importance  to  be  able  to        . 
ascertain,  by  a  simple  test,  the  quantity  of  pure  potash  Tetu  of 
in  the  different  kinds  which  are  brought  to  market,  its  parity. 
Mr  Kirwan  has  proposed  to  discover  the  proportion  of 
the  salt,  by  determining  the  quantity  of  the  earth  of 
alum  which  is  precipitated  by  the  potash.     A  diffe- 
rent method  has  been   proposed  by  Vauquelin  with 
the  same  view.     His  method  is  to  saturate  a  given 
weight  of  the  salt  with  nitric  acid  of  known  density. 
He  has  also  made  a  number  of  experiments  to  dis- 
cover the  quantity  of  foreign  ingredients  in  different 
kinds  of  potash.     The  following  table  shews  the  kinds 
of  matter  and  the  proportions  in  six  species  of  pot- 
ash *.  •  Atmai.  de 

CfutMrn  at. 

284. 


Pousb. 

Sulphate  of 
FoUth. 

ftfnriate  of 
Potfuh. 

Inftoluble 
RetJdue. 

Carboiiio 

Add  and 

Water. 

TotmL 

Potash  of  Russia, 

772 

6S 

5 

56 

254 

115a 

Potash  of  America, 

857 

M4 

20 

2 

119 
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American  pearl-ash. 

754 

80 

4 

6 

308 

1152 

Potash  of  Treves, 

720 

i6i 

44 

H 

199 

II52 
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»5a 

14 

79 

304 

II52 

Potash  of  Vosges. 

444 

148 

510 

34 

304 
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12.  Aneniate  of  Potash. 

1.  The  compound  of  arsenic  acid  and  potash  forms 
a  salt  which  does  not  crystallize.  When  evaporated 
to  dryness,  this  salt  deliquesces  in  the  air,  gives  a  green 
colour  to  syrup  of  violets  without  changing  the  tincture 
of  turnsole. 

2.  When  strongly  heated  it  fuses  into  a  white  glass ; 
and  by  the  contact  of  silica  and  alumina  in  the  cruci- 
ble it  passes  to  the  acidulous  state,  having  been  de- 
prived of  part  of  the  potash.  Exposed  to  a  red  heat, 
in  close  vessels  with  charcoal,  the  arsenic  is  sublimed. 


It  is  decomposed  by  the  sulphuric  acid.     It  decom- 
poses salts  which  have  bases  of  lime  and  magnesia  » * 7^''^^''^^^ 
forming  in  the  solution  arseniates  of  lime  and  mag- ^^7"'''^ 
nesia*.  ""'  ^'g, 

Superarseniaie  of  Potash.'^^U  the  arsenic  acid  be  Witb  oiore 
added  to  the  arseniate  of  potash  till  it  no  longer  change  acid  cry- 
the  colour  of  violets,  but  reddens  that  of  turnsole,  it*^l^^** 
yields  regular  transparent  crystals   in  quadrangelar 
prisms,    terminated   by   tetrahedral  pyramids.      This 
salt  is  the  anemcai  neutral  saii  o(  Macqaer.     He  ob- 
tained it  by  decomposing  the  nitrate  of  potash,  by 
means  of  the  white  oxide  of  atsenici  eroployiog  equal 

4  B  2  parts 
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deceoifOM  talta  witb  a  bate  of  linM  or  auigni 


13.  Tongstate  of  Potash. 

PrepaM-         I*  Thit  oompoand  of  tungstic  acid  aod  potash^  is 
tton.  fonned  by  dissolTing  the  oxide  of  the  metal  in  a  solu- 

tion  of  pure  potash,  or  its  carbonate,  lite  alkali  is 
not  foUj  neutralized.  The  salt  precipltatee  firom  the 
solotios  by  evaporation,  ia  the  state  of  a  white  pow* 
5  der. 
Pfopertics.  ^  It  is  distingnished  by  a  caustic  metallic  taste,  de- 
liquesces in  the  air,  and  is  soluble  in  water.  This  so* 
lalioQ  in  water  is  deeomposed  by  all  tbe  acids  which 
produce  a  white  prectpitate*  This  precipitate  is  a 
triple  salt,  differing  according  to  tbe  nattire  of  the  acid 

fjour.  de-  which  is  empl«vedf  • 
MMtff.  No.  r   /      r 

six.  p.  21.  14.  Molybdate  of  Potash. 

985 
Prepan-  !•  The  compound  of  molybdic  acid  and  potash  is 

tiPQ*  formed  by  detonating  three  parts  of  nitre  aad  one  of 

sulphuret  of  molybdena  in  a  erucible ;  or  bycombtning 
directly  tbe  molybdie  acid  with  potash.    The  salt  •£• 
,£i>rds  small  irregular  crystals,  from  its  saturated  solu- 
tion in  boiling  water*  Accevdiog  to  Klaproth,  the  cry-. 
stale  are  in  the  form  of  small  nwmboidal  plates,  of  a . 
pS5       shining  appearance,  and  heaped  tegetber* 

Pfopeniet.  a.  The  taste  is  ttetallie.  "When  exposed  to  the 
blow-pipe  on  charcoal,  they  fuse  rapidly,  without 
awsltiog  up,  and  are  converted  into  small  globulea, 
which  are  absorbed  by  the  charcoal*  la  a  silver  spots 
they  are  melted  by  the  blow-pipe  into  ssoall  gray  par- 
tidesi,  which  shrink  on  cooling,  and  depesite,  during 
the  process,  a  whitish  powder.  This  salt  is  complete- 
ly soluble  in  distilled  water  with  the  assistance  of  heat. 
It  has  an  excess  of  acid,  and  is  therefore  an  acidulooa 
molybdate  of  potash,  or  supermolybdate  of  potash*  It 
is  decomposed  by  the  nitric  acid,  which  unites  with 
the  alkali,  and  precipitates  the  molybdic  acid  in  the 

0  AanaL  de  form  of  smalt  crystals  If- 

Claa-Tiii. 

P»  io6*  J5*.  Ckmnate  of  Potash. 

Nothing  farther  is  known  of  the  nature  of  this  salt, 
than  that  it  is  easily  formed  by  the  combination  of  the 
chromic  acid  with  potash,  and  that  the  crystals  are  of 
an  orange  colour,  which  softciently  distinguishes  them 
from  the  crystals  of  all  other  salts. 

1 6*  Celumbate  of  Potash. 

Columbio  acid,  digested  for  an  hour  with  a  solution 
of  potash,  aflfords  this  salt  by  evsporation  and  cooling, 
in  tbe  form  of  white  glittering  scales,  resembling  the 
concrete  boracic  acid.  It  is  not  changed  by  exposure 
to  tbe  air,  has  a  disagreeable  acrid  taste,  and  is  not 
very  soluble  in  cold  water }  but  after  it  is  dissolved; 
the  solution  14  perfect  and  permanent*  It  is  decompos- 
ed by  nitric  acid,  aod  precipitates  in  the  form  of  white 
f  «W.        powd^J. 

1801,  p.  58.  '?•  Acetate  of  Potash. 

I.  This  salt,  which  is  a  compound  of  acetie  acid 
and  potash,  has  been  long  known  under  a  variety  of 
names,  which  were  derived  from  the  substances  from 
pg.  which  it  was  obtained  }  or  from  iH  properties  and  ef- 
fects.   It  waacaUsd  r^s^eneniAMf  loritfr,  «sfrri^/U£sl- 

3 


fd  earth  tftmrtmr^  e^a^ntud  mk  ^fudm^  d^stive  soA Poia«)b,&si 
^fSj^viuSf  diureitc  aalL   It  may  be  fonned  by  satnrat-       j   —^ 
iag  carbonate  of  potash  with  distilled  vinegar,  and  by  pr^^^. 
evaporating  the  solution  slowly  to  dryness*    When  the  tion. 
heal  is  too  great,  the  acid  is  decomposed,  and  the  sail 
assnmea  a  brown  colour*  989 

2.  This  salt  has  a  pnngent,  and  semewhal  alkaline  F^vperties. 
taste.     Exposed  to  the  air,  it  becomes  moist*    It  ia 
very  soluble  in  water,  and  if  the  sebition  be  dilated,  it 
is  spontaneously  decomposed  in  close  vessels.    Thick, 
mucous  Bakes  are  deposited.  990 

3*  When  it  is  heated,  it  melto  and  firaths  np,  ^^^^  "^ 
is  then  decomposed  and  charred.     When  distilled  in  n^*^ 
retort,  it  yields  an  add  lif  cid,  an  empyreumatio  otl, 
and  a  great  deal  of  carbonic  acid  gas,  and  carbonale4 
hydrogen  gas.    In  this  process  the  acid  is  completdy 
decomposed }   what  remains  in  tbe  retort  is  potash 
mixed  with  charcoal.    According  to  Proust^  this  acid.  ^      . 
liquid  contains  ammonia  and  the  pmssic  acid,  and  tbe^^^^  y^ 
carbonate  and  prussiate  of  potash  are  ibuad  in  the  re- p^  151. 
text  t*  99T 

4.  Thie  salt  is  decomposed  by  the  strong  adds.   Di.^n>poBl- 
stilled  with  sulphuric  acid,  it  yidds  an  acetic  add^^^ 
which  is  very  acrid.    The  component  ports  af  the  ace-^ 
tato  of  potash  are,  according  to  Dr  Higgins, 

38.5  Acid  and  water, 
61*5  Potash. 

100.0 

18.  Oxalate  of  Potash. 

The  compound  of  oxalic  acid  and  potash  may  be 
formed  b^  direct  combination  of  the  add  and  tbe  alkali. 
The  oxalic  acid  combines  in  two  proportions  with  pot* 
ash,  dther  in  a  small  quantity,  or  in  suffident  quan- 
tity to  saturate  the  potash.  When  the  acid  is  in  ex- 
cess, it  is  called  the  aciduloui  oxaiaUj  or  wperoxalaU 
of  potash.  ^^, 

1.  The  oxalate  of  potash  is  formed  by  completely Pkepwa- 
saturaling  the  oa^alic  acid  with  potash  ;  and  by  addingtissu 

an  excess  of  the  alkali,  crystals  are  obtained. 

2.  Without  this  excess  of  acid,  the  salt  does  not  cry- 
staltise,  but  assumes  a  gelatinous  form. 

3.  When  this  salt  crystallixes,  it  is  in  tbe  form  offkvpcrtiei. 
six-sided  prisms,  with  two-sided  summits.   It  is  deeom- 

posed  by  heat,  And  dso  bv  the  strong  acids,  which 
deprive  it  of  a  portion  of  the  potash,  and  convert  it 
into  tbe  acidulous  oxalate.  With  an  addition  of  oxalio 
acid  the  acidulous  oxalate  is  also  formed. 

Superodtahte  ofPotash^^^i.  This  salt  exists  readyxskuie 
formed  in  the  rumex  acetosa^  and  rhe  oxalu  aceta$eiia;^^»a!Uk. 
hence  it  has  been  distinguished  by  the  name  of  taH  of 
sorreif  because  it  is  extracted  from  this  plant. 

2.  This  salt  may  be  formed  by  gradually  oombimng  p,«m- 
potash  with  a  saturated  solution  of  oxalic  add*  Whentioa. 
a  sufficient  quantity  of  the  alkali  has  been  added,  tba 
sdt  is  precipitated  in  crystals.  Sebede  discovered  that 
the  salt  which  is  extracted  from  these  plants,  is  in  this 
state  of  combination.  He  proved  the  existence  of  the 
acid,  and  he  shewed  that  the  natural  salt  might  ba-imi* 
tated  by  this  process.  99^ 

3«  Ibe  crystals  of  this  salt  are  in  tbe  form  of  small ^np^rtief. 
opaque  parallelepipeds.    The  taste  is  add,  pungent, 
and  bitter.    It  is  not  very  sdnble  in  odd  water,  but 

soluble 
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Potash,  8cr.  ioIaUe  m  abbot  ten  timti  itt  weight  of  boiling  waten 
Exposed  to  the  air,  It  uodergoee  do  change.  It  it 
deeompoeed  by  heat* 

19.  Tartrate  of  Potash* 

X.  This  is  a  compound  of  tartaric  acid  and  potaflh.  It 
has  been  long  known  under  the  name  of  soiubU  tartrate^ 
and  vegetable  saiU  JX  is  formed  bj  adding  tartar  or 
cream  of  tartar  to  a  hot  solution  of  carbonate  of  potash. 
The  additions  of  the  tartar  are  to  he  continoed  as  long 
as  there  is  any  effervcsceoce.  The  solution  is  then 
boiled  for  half  an  honr,  filteied  and  cTaporated,  till  a 
pellide  appears  on  the  surfacci  and  when  it  is  allowed 
lo  oool  slowly,  it  deposits  crystals. 

a.  The  crystals  of  this  salt  are  in  the  form  of  long^ 
rectangular  prisms,  terminated  by  two-sided  summits* 
This  salt  has  a  bitter  taste.  The  specific  gravity  is 
2.5567.  Exposed  to  the  air,  it  is  deliquescent.  Four 
parts  of  cold  water  dissolve  one  of  the  salt  \  hot  water 
dissolves  a  greater  quantity.  When  heated,  it  swella 
«p  and  blackens.  By  distillation  it  yields  an  acid  li- 
quid, some  oil,  and  a  great  quantity  of  gas.  It  leavea 
behind  a  considerable  portion  of  alkali,  mixed  with 
charcoal.  It  is  decomposed  by  the  stronger  acids^ 
which  deprive  it  of  a  portion  of  its  potash,  and  reduce 
it  to  the  acidulons  tartrate,  which  is  precipitated  in 
the  solution.  By  the  addition  of  tartaric  acid  to  the 
solution  of  this  salt,  it  is  also  converted  into  the  aeidn- 
bos  tartrate. 

Superiwrtr^U  ^PolosA*-*!.  This  is  a  compound  of 
tartaric  acid  with  potash,  bnt  with  an  excess  of  acid* 
Tlie  sobstance  which  is  well  known  under  the  name  of 
forrar,  and  which  is  Ibond  encrusted  on  the  bottom 
and  sides  of  vessels  in  which  wine  has  been  kept,  is 
the  supertartrate  or  the  acidulous  tartrate  of  potash  ^ 
but  in  this  state  it  is  very  impure.  It  is  purified  by  so- 
lution in  boiling  water,  and  by  filtration  while  it  is 
hat.  When  it  co^  there  is  a  copious  deposition  of 
the  pore  salt  in  crystals.  These  are  the  crystals  or 
oeam  of  tartar. 
^^  2.  It  had  been  long  known  to  chemists,  that  potash 

aa  ^fc^lf^  oonld  be  obtained  from  tartar,  by  exposing  it  to  a  Strang 
heal,  which  prodoced  a  controversy  whether  the  alkali 
existed  ready  formed  in  the  tartar^  or  whether  it  was 
not,  in  some  w;ay  or  other,  produced  by  the  action  of 
heat  during  the  process.  This  point  was  not  fidly  set- 
tied  till  Scheele  discovered  the  method  of  extracting 
the  acid,  Che  other  component  part  of  tartar. 

3«  The  crystals  of  tartar  are  in  the  form  of  small  ir« 
regular  crystala,  bnt  chiefly  of  six-sided  prisms.  This 
salt  hna  an  onpleasant  acid  taste,  is  very  brittle,  and 
its  specific  gravity  is  1.953.  It  requires  for  its  solu- 
tion 30  parts  of  boiling  water,  and  60  of  cold  water. 
It  undergoes  no  change  when  exposed  to  the  air,  but  in 
the  solution  in  water  the  smlt  is  decomposed,  depositing 
m  muooos  matter,  and  leaving  behind  aur  impure  carbo- 
nate of  the  alkali. 

4.  Exposed  to  beat^  it  melts,  swells  opv  bUckesM, 
and  the  acid  is  totally  decomposed*    When  it  is  distil- 
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led,  an  oily  matter,  and  an  acid  liquid,  which  is  an  im-  Paiaah,  tec. 
pure  acetic  acid,  with  a  great  quantity  of  carbonic  acid,         .      ■" 
ate  obtained.    This  acid  was  formerly  called  pfrfAar^ 
tanme  acid  (z).  1004 

5*  The  component  parts  of  tartar,  according  to  Beig-  C<Mnpoci. 


man,  are. 


tlOB. 


Acid       77 
Potash    23 


100 


Or  of  the  satuiated  salt^ 

Tartrate  of  potash  $6 

44' 


Acid 


100 


By  the  analysis  of  Thenard,  it  is  composed  of 

Acid 

Potash 

Water 


57 

33 

7 


97  •• 
20.  Citrate  of  Potash. 


CMifi* 
xnviiL 

P'59- 

1005 

This  compound  of  dtrio  acid  with  potash  may  be  Pirapcrtka 
formed  by  combining  together  36  parts  of  the  acid  ^^..5**°' 
with  61  parU  of  the  carbonate  of  the  alkali.    This  salt^^       ' 
is  very  soluble  in  water,  but  little  disposed  to  crystal* 
lize.    It  is  very  deliqueioent.    According  to  the  ana- 
lysis of  Vauquelln,  it  consists  of 

Acid      SS^SS 
Potash  44*45^ 

100.00 

21*  Bfalate  of  Potash. 

Hits  salt,  which  is  a  compound  of  malic  acid  and 
potash,  is  deliquescent,  and  very  soluble  in  water,  but 
Its  properties  are  little  known. 

23.  Galhite  of  Potash. 

The  compound  of  gallic  acid  and  potash  has  little 
solubility  in  water,  but  its  other  properties  are  un- 
known. 

23.  Benzoate  of  Potash. 

This  salt,  composed  of  benzoic  acid  and  potash,  ttj^ 
stallizes  00  cooling,  into  small  needles.  A  drop  of 
the  solution  spread  on  the  side  of  the  vessel,  as  it  eva- 
porates, exhibits  an  arborescent  crystallization*  It  has 
a  sharp  saline  taste,  is  deliquescent  in  the  air,  and  very 
soluble  in  water. 

24.  Succinate  of  Potash. 

This  compound  of  soccinic  acid  and  potash,  forms 
cnrstah  in  threa  oided  prisms  \  the  taste  is  bitter  and 
saline  %  itdeliqnesces  in  the  air,  and  is  very  soloble  in 
water* 


(z)  The  pyrotartaroos  acid,  the  pyromueous,  and  the  pyroligneoos  adds,  were  discovered  by  Fourcrey  and 
Vauqnelin  to  be  nothing  else  than  the  acetic  acid  impregnated  with  extraneous  substances^  particularly  with  what 
is  called  an  empyreumatic  olL    Sea  AnmUes  de  Chimie^  xxx?.  p.  id. 
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25.  Saccolate  of  Potash, 

This  IS  the  compound  of  saclactic  acid  and  potash. 
It  forms  small  crystals,  which  ai;e  soluble  in  eight  times 
their  iveight  of  boiliog  water, 

26.  Campborate  of  Potash. 

1.  This  salt,  which  is  a  combination  of  camphoric 
acid  and  potash,  may  be  formed  by  saturating  a  solu- 
tion of  carbonate  of  potash  with  camphoric  acid.  When 
the  effervescence  has  ceased,  the  solution  is  to  be  eva- 
porated with  a  gentle  beat,  when  it  affords  crystals  by 
cooling. 

2.  The  campborate  of  potash  is  in  the  form  of  regu- 
lar hexagonal  crystals,  which  are  white  and  transpa- 
rent ;  the  taste  is  bitterish  and  slightly  aromatic.  Ex- 
posed to  the  air,  when  it  is  moist,  the  salt  loses  its 
transparency  ;  but  if  the  air  is  dry,  there  is  no  change. 
It  is  soluble  in  four  parts  of  boiling  water  }  but  in  wa- 
ter at  the  temperature  of  60^  requires  100  parts. 

3.  Exposed  to  heat  before  the  blow-pipe,  it  burns 
with  a  blue  ilame,  and  the  potash  remains  behind  pure. 
When  the  heat  is  stronger,  it  froths  up,  the  acid  is 
sublimed,  and  it  gives  out  a  thick  smoke,  which  is 
slightly  aromatic. 

4.  It  is  decomposed  by  the  mineral  acids.  If  the 
solution  be  much  diluted  with  water,  the  decomposition 
is  not  perceptible)  but  if  brought  to  the  consistence  of 
a  thick  syrup,  the  camphoric  acid  crystallizes  in  cool- 
ing. A  new  salt  also  is  partially  crystallized.  By  so- 
lution in  cold  water  the  acid  may  be  separated. 

5.  The  campborate  of  potash  is  soluble  in  alcohol, 
and  it  burns  with  a  deep  blue  flame. 

6.  It  is  decomposed  by,  i.  Nitrate  of  barytes  and  of 
silver  )  2.  By  all  the  salts  whose  base  is  lime  ^  3.  Sul- 
phate of  iron  )  4.  Muriate  of  tin  and  of  lead  *. 

27.  Suberate  of  Potash. 

1.  This  salt,  which  is  a  compound  of  suberic  acid 
with  potash,  is  formed  by  saturating  the  acid  with  the 
crystallized  carbonate  of  the  alkali. 

2.  It  crystallizes  in  four-sided  prisms,  which  have  on- 
equal  side;*.  The  taste  is  bitter  and  saline.  It  reddens 
vegetable  blues,  and  is  very  soluble  in  water. 

3.  Exposed  to  heat,  it  swells  up  and  melts  ^  the 
acid  is  dissipated,  and  the  potash  remains  behind.  It 
is  decomposed  by  the  mineral  acids,  which,  combined 
with  the  potashy  precipitate  the  suberic  acid.  It  is  de- 
composed also  by  barytes«  by  all  the  metallic  salts,  by 
sulphate  and  pltospliate  of  alumina,  by  the  nitrates  and 
muriates  of  lime  and  of  alumina  t. 

28.  Mellate  of  Potash. 

The  mellitic  acid  combines  with  potash,  and  forms 
this  salt,  which  is  fully  saturated  with  the  acid,  and  in 
this  state  it  crystallizes  in  long  prisms*,  but  with  an  ad- 
ditional portion  of  acid,  an  acidulous  mellate,  or  saper- 
mellate,  is  formed.  This  salt,  as  Vauquelin  observes, 
also  crystallizes  *,  but  the  properties  of  these  salts  have 
not  been  much  examined  %, 

29.  Lactate  of  Potash, 

Thii  salt  is  only  known  as  being  deliquescent,  and 
soluble  in  alcohol. 


Soda,  lie. 


30.  Prussiate  of  Potash, 

The  compound  of  prussic  acid  and  potash,  is  formed 
by  dissolving  the  alkali  in  the  acid.  The  salt  is  very 
soluble  in  water,  produces  a  green  colour  on  vegetable 
blues,  and  with  the  application  of  a  moderate  heat,  it  is 
decomposed. 

3 1.  Sebate  of  Potash. 

This  salt  has  been  little  examined.     According  to 

the  experiments  of  Thenard,  it  has  little  taste,  is  not 

affected  by  exposure  to  the  air,  and  is  decomposed  by 

the  sulphuric,  nitric,  and  muriatic  acids :  the  solution, 

if  it  be  concentrated,  becoming  solid  on  the  addition 

of  the  acid  from  the  crystallization   of  the  sebacic 

acid  ||.  II  Ihid, 

xxxii. 

32.  Urate  of  Potash.  p.  193. 

This  compound  of  the  uric  acid  with  potash,  is  form* 
ed  by  triturating  the  acid  with  the  alkali.  The  mix- 
ture assumes  the  form  of  a  saponaceous  paste,  which  is 
very  soluble  in  water,  when  there  is  an  excess  of  the 
alkali,  but  less  so  when  the  acid  is  satorated.  This 
salt  has  little  taste  \  when  neutralized  is  not  very  solu- 
ble in  water,  and  seems  little  disposed  to  crystallize. 
It  is  decomposed  by  the  muriatic  acid  *. 

IV.  Compounds  of  Potash  with  Inflammable  Substances. 

1.  Potash  is  very  soluble  in  alcohol.  The  solution  Alcohol 
assumes  a  red  colour,  and  becomes  acrid.  It  is  by  a 
solation  of  potash  in  alcohol,  that  the  former  is  obtain- 
ed in  a  state  of  purity  ^  for  the  alcohol  dissolves  the 
potash,  while  other  substances  are  deposited.  JBy  the 
application  of  heat  to  this  solution,  there  is  a  partial 
decomposition  of  the  alcohol. 

2.  Ether  has  no  perceptible  action  on  potash. 

3.  Potash  readily  enters  into  combination  with  the 
fixed  oils,  but  particularly  with  that  class  of  them  de- 
nominated Jilt  oils ;  and  forms  with  them  very  import- 
ant compounds,  namely,  soaps.  The  compound  with 
potash  and  the  fat  oils  is  a  soft  soap. 

4.  Potash  also  enters  into  combination  with  the  vo- 
latile oils,  but  in  very  small  proportion,  which  likewise 
forms  a  species  of  S9ap. 
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Sect.  II.  Of  Soda  and  its  ConMnations. 
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1.  Soda,  the  other  fixed  alkali,  has  been  distinguish- NaoKt. 
ed  by  a  great  number  of  different  names.     It  was  cal- 
led ^^nV  or  tniHcral  alkali^  because  it  was  supposed  that 

it  only  existed  in  the  mineral  kingdom.     It  is  the  sub- 
stance which  is  mentioned  in  Scripture  as  a  detergent,  • 
under  the  name  of  nitre.  ^^ 

2.  This  alkali  exists  in  great  abundance  in  different  p^^  ^n 
parts  of  the  earth,  and  particularly  on  the  surface  of  tin  toii 
the  soil  in  Egypt,  where  it  is  distinguished  bv  the  name 

of  natron.     It  is  also  found  on  the  walls  of  caves  and 
places  under  groand,  and  old  edifices.  i^n 

But  the  soda  of  commerce  is  generally  obtained  from  Obttiocd 
different  species  of  plants  which  grow  on  the  sea-shore ;  ^^^  P'*'^'* 
and  as  it  is  prepared  from  them,  it  has  received  dif- 
ferent names  in  different  countries.     The  saisoh  soda 
yields  this  alkali  in  greatest  abundance.     This  plant 
IS  called  barilia  in  the  Spanish  language,  and  from  this 

the 
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the  sod^  ifhich  U  prefMired  on  the  fihores  of  that  coan- 
try,  has  been  called  barilla  athrs.  For  the  purposes 
of  commerce  also,  soda  is  prepared  in  great  quantities 
from  the  ashes  of  another  tribe  of  marine  plants,  namely 
the  algte^  and  particularly  from  ih!^  fuci^  all  of  which 
yield  it  in  greater  or  less  proportion.  As  it  is  prepar- 
ed from  these  plants,  it  is  known  in  France  by  the 
name  of  varte^  and  in  Britain  by  the  name  of  kelp* 
Soda  exists  in  great  abundance  in  the  waters  of  the 
ocean.  There  it  is  in  combination  with  the  muriatic 
acid,  forming  the  well-known  compound  of  common 
$alU 

3.  In  many  of  their  properties  soda  and  potash  ap- 
proach very  near  to  each  other*  They  were  according- 
ly considered  as  the  same  alkali,  till,  towards  the  mid- 
dle of  the  J  8th  century,  by  the  experiments  of  Duha- 
mel,  Pott,  and  Margraff,  they  were  distinctly  charac- 
teriaed,  and  the  properties  of  each  fully  ascertained, 

4*  The  soda  of  commerce  is  in  very  different  degrees 
of  purity,  according  to  the  care  and  attention  with 
which  it  is  prepared,  and  the  purposes  for  which  it  is 
intended*  To  have  it  perfectly  pure,  it  roust  be  sub- 
jected to  a  similar  process  with  those  which  have  been 
already  detailed  for  the  purification  of  potash  \  and  by 
means  of  these  processes  it  may  be  procured  in  a  solid 
and  crystalline  form, 

5,  'When  soda  is  in  a  state  of  purity,  it  is  usually  in 
the  form  of  solid  plates,  of  a  grayish  white  colour,  and 
the  taste  exactly  similar  to  that  of  potash.  It  is  also 
extremely  caustic  and  corrosive.  By  slow  evoporation 
from  a  solution  in  alcohol,  it  assumes  the  form  of  pris- 
matic crystals  J  but  these,  when  exposed  to  the  air,  very 
soon  effloresce,  and  fall  to  powder.  Soda  changes  the 
blue  colour  of  vegetables  to  green.  Its  specific  gravity 
is  1.336b  When  it  is  exposed  to  heat,  it  softens,  and 
readily  melts.  It  liquefies  by  the  action  of  heat  like 
an  oily  matter,  and  when  it  becomes  red-hot,  boils,  and 
is  reduced  to  vapour,  which  is  the  soda  unchanged,  ex- 
tremely acrid,  and  corroding  the  skin  when  it  comes 
in  contact  with  it. 

6,  When  exposed  to  the  air,  it  first  becomes  moist 
and  soft,  by  absorbing  water  and  carbonic  acid ;  but 
when  the  air  becomes  dry,-  it  effloresces  and  falls  into  a 
powder  \  and  in  this  respect  is  sufficiently  distinguished 
from  potash.  Soda  has  a  very  great  affinity  for  water. 
When  the  dry  alkali  is  moistened  with  water,  it  is  ab- 
sorbed, and  becomes  solid,  with  the  extrication  of  calo- 
ric. When  more  water  is  added,  it  dissolves,  and  also 
gives  out  heat,  and  a  peculiar  odour,  which  is  no  doubt 
owing  to  a  portion  of  the  alkali  raised  in  the  state  of 
vapour  along  with  (he  water. 

7,  Soda  is  a  similar  compound  to  potash,  and  the  de- 
composition is  effected  by  the  same  process,  though 
somewhat  more  difficult.     It  is  an  oxide  of  sodium. 

Sodium  is  a  soft  metalloid,  less  fusible  than  potas« 
slum,  its  melting  point  being  about  i8o°.  It  attracts 
oxygen  slowly  from  the  air.  It  rapidly  decomposes 
water  by  combining  with  its  oxygen.  Its  different 
chemical  habitudes  are  closely  analogous  to  those  of 
potassium. 

8,  The  affinities  of  soda  are  the  same  with  those  of 
potash. 

9,  Soda  is  employed  for  many  similar  purposes  as 
potash.  On  account  of  some  of  its  qualities,  it  is  pre- 
fierred  to  potash,  in  many  manufactures,  because  it  is 
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less  acrid  and  corrosive,  and  is  therefore  less  apt  to  de*  Soda,  dtc. 
stroy  the  texture  of  animal  and  vegetable  matters  to ' 
which  it  is  applied. 


I.  Action  of  Phosphorus  on  Soda. 

Soda  scarcely  enters  into  combination  with  phospho-  Phospho- 
rus.    There  is  no  phosphuret  formed  either  by  the  dry  vvt. 
or  humid  way  \  but  when  phosphorus  is  boiled  with  a 
pure  solution  of  soda,    phosphorated  hydrogen  gas  is 
evolved  in  the  same  way  as  when  it  is  treated  with 
potash. 

II.  Action  of  Sulphur  on  Soda. 

^  1029 

Soda  readily  combines  with  sulphur  by  simple  tritu-Selphur. 
ration,  by  fusion,  and  by  the  humid  way.  In  the  two 
first  cases,  there  is  formed  a  sulphuret  of  soda,  which 
may  be  decomposed  by  heat,  and  by  the  acids,  and 
which  decomposes  water  in  tl-e  same  way  as  the  sul- 
phuret of  potash.  By  the  humid  way  there  is  formed 
a  hydrogenated  sulphoret  of  soda,  which  has  an  ex- 
tremely fetid  odour,  and  emits,  by  the  action  of  the 
acids  which  decompose  it,  sulphurated  hydrogen  gas* 

Hydrosulphnret  of  Soda. 

This  may  be  prepared  in  the  same  way  as  the  hydro- 
sulphnret of  potash.  It  forms  a  crystallized  salt  in  the 
shape  of  four-sided  prisms,  terminated  by  quadrangular 
pyramids.  The  crystals  are  colourless,  inodorous,  and 
very  soluble  in  water.  When  this  salt  is  exposed  to 
the  air,  it  deliquesces,  and  becomes  of  a  green  colour. 
It  is  decomposed  by  the  action  of  acids.  Soda,  it 
would  appear,  has  less  affinity  for  sulphur  and  sulphu-* 
rated  hydrogen  than  potash, 

III.  Compounds  of  Soda  with  the  Acids. 
X.  Sulphate  of  Soda. 

X.  This  salt,  which  is  a  compound  of  sulphuric  acid 
and  soda,  is  well  known  under  the  name  of  Glauber^ s  sa/tf 
from  the  name  of  Glauber,  a  German  chemist,  who 
discovered  it,  in  examining  the  residuum  of  the  decom-  icjo 
position  of  common  salt  by  means  of  sulphuric  acid.  It  ^amei. 
has  also  been  called  the  admirable  salt  of  Glauber^  v/- 
iriolated  mineral  alkali^  and  vitriol  of  soda.  10^  j 

2.  This  salt  may  be  obtained  by  the  direct  combina-  Prepara- 
tion of  sulphuric  acid  and  soda.     But  it  is  more  com-^^M^* 
monly  prepared  by  the  decomposition  of  muriate  of  soda 

or  sea  salt,  by  means  of  sulphuric  acid.  The  solution 
is  then  to  be  filtered,  purified,  and  crystallized  in  th6 
usual  way.  1031 

3.  It  crystallizes  by  slow  evaporation,  in  transparent  ProperUec 
six*sided  prisms,  terminated  by  two-sided  summits  j  but*  ^'^^Y*' 
the  crystals  are  seldom  regular,  and  the  sides  of  the  ^^1^  ^^ ' 
prisms  are  furrowed.      The  taste  is  cool,  bitter,  andp^  12. 
nauseous.     The  specific  gravity  is  1*4457  *•  105.1. 

4.  When  it  is  exposed  to  the  air,  especially  when  the  Action  of  ' 
air  is  dry,  it  effloresces,  which  is  owing  to  the  escape  of  ^'^^ 

the  water  of  crystallization.  It  loses  about  0.3  ef  its 
weight.  It  is  very  soluble  in  cold  water,  and  it  re- 
quires only  jths  of  its  weight  of  boiling  water.  1034 

5.  When  it  is  exposed  to  heat,  it  melts,  on  account  Of  heat, 
of  the  great  quantity  of  water  of  crystallization  which 

it  contains)  and  this  is  called  the  aqueous  fusion*  Af- 
terwards it  dries  when  the  water  is  evaporated.  It 
loses  about .  j8  of  its  weight    To  melt  it  afterwards, 

it 
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Soda,  &c.  ^t  mmi  be  exposed  to  a  red  heat  long  continoed,  which 
is  called  the  igneous  Jusion.  After  it  is  cooled,  it  is 
found  to  have  suffered  no  change.  When  water  is  ad« 
ded»  it  returns  to  its  former  state. 

6.  It  is  decomposed  hj  means  of  charcoa],  whith 
at  a  red  heat  convf rts  it  into  sulphnret  of  soda,  h?  de- 
priving Uie  acid  of  its  oxygen.  The  component  parts 
of  this  salt,  according  to  Bergman,  are 
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It  is  decomposed  by  barjtes ;  and  by  potash,  but  less 
powerfully,  liime  and  strontites  are  also  capable  df 
producing  a  partial  decomposition  in  the  humid  wvyr, 
and  in  contact  with  the  air. 

7.  This  salt  is  a  good  deal  employed  in  medicine,  as 
a  purgative ;  in  chemistry,  for  the  porpose  of  decom- 
posing other  substances }  and  in  the  arts,  for  the  ex* 
traction  of  soda. 

a.  Sulphite  of  Soda. 

!•  This  salt,  which  is  a  compound  of  sulphurous 
acid  and  soda,  was  first  taken  notice  of  by  Berthollet. 
It  is  prepared  by  passing  sulphurous  acid  gas  into  a  sa- 
turated solution  of  carbonate  of  soda.  The  sulphite  of 
soda  is  precipitated  at  first,  in  a  confused  mass  of  very 
small  crystals,  which  are  re-dissolved  in  warm  water, 
and  crystallize  again  on  cooling. 

2*  The  crystals  of  sulphite  of  soda  are  in  four-sided 
prisms,  two  broad,  and  two  narrow,  terminated  by  two« 
sided  summits.  They  are  perfectly  transparent.  The 
taste  is  cool  and  sulphureous.  The  specific  gravity  is 
2.9566. 

3.  Exposed  to  the  air,  it  effloresces,  and  the  powder 
formed  on  the  surface  is  converted  into  a  sulphate*  It 
Is  extremely  soluble  in  water.  Boiling  water  takes  up 
more  than  its  own  weight.  It  crystallizes  again  on 
cooling,  but  sometimes  the  solution  is  formed  into  a 
single  mass  when  it  is  exposed  to  the  air  y  and  if  quick- 
ly cooled  with  agitation,  it  affords  nothing  but  needle* 
formed  crystals.  This  solution  exposed  to  the  air  is 
converted  into  the  sulphate. 

4.  This  salt  readily  undergoes  the  aqueous  fusion  ; 
if  the  heat  be  increased,  a  portion  pf  solphor  is  driven 
off^  and  it  is  converted  into  a  sulphate. 

5.  It  is  decomposed  by  means  of  the  acids,  which 
disengage  the  sulphurous  acid  in  the  state  of  gas.  The 
oxymuriatic  acid  gas,  brought  into  contact  with  a  solu- 
tion of  this  salt  in  water,  instantly  converts  it  into  sul- 
phate. It  is  decomposed  by  barytes,  lime,  and  pot- 
ash ;  by  the  sulphates  of  lime,  of  amnkonia,  and  of  mag- 
nesia. 
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6.  The  component  puts  t»f  this  salt  have  beea  femid  Sodi,  dca 
by  analysis  to  be. 


Sulphurous  acid. 

Soda, 

Water. 


100 


It  has  not  been  applied  to  any  use. 

3.  Nitrate  of  Soda. 


I04i 

1.  'Riis  compound  of  nitrio  acid  and  aeda  was  for-KaBie«i 

merly  known  by  the  name  of  ctMe  nitre^  aad  rhomM- 
dai  nitre.  It  is  prepared  by  the  direct  coeibittation  of 
the  acid  with  the  alkali  ^  or  b^  decomMsing  the  mu- 
riate or  carbonate  of  soda  by  nitric  acid. 

2.  It  crystallizes  in  the  form  of  rhomboids  and  prims,  ptvpcitics. 
The  taste  is  cooling,  but  more  bitter  than  that  of  the 
nitrate  of  potash. 

3.  The  specific  gravity  is  a.0964.  Exposed  to  the 
air,  it  attracts  moisture  in  a  slight  degree.  It  is  aoln- 
ble  in  three  parts  of  cold  water,  and  in  less  than  its 

Own  weight  of  boiling  water.  ,q^ 

4.  When  it  is  thrown  on  red-hot  ooals,  it  decrepitntes  Heat 
sli^tly  ^.  it  is  not  so  fusible  as  nitre,  hot  it  is  also  do* 
composed,  and  gives  out  oxyg«i  gas  mixed  mth  azotic 

5.  In  its  decompositioa  it  is  nnilar  to  the  nitrate  of 
potash.  It  detoaates,  however,  less  powerfvliy  with 
combustible  bodies,  and  bums  them  with  leas  facility. 
It  is  decomposed  by  barrtes  and  potash* 

6.  The  proportions  of  iU  constituent  paits  are,  •c^cJ^. 
conung  to  Bergman,  tioi. 
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4.  Nitrite  of  Soda. 
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Chemists  are  not  acquainted  with  the  properties  of 
this  salt,  although  it  is  known  to  be  formed  after  the 
partial  decomposition  of  nitrate  of  soda  by  means  of 
heat. 

5,  Muriate  of  Soda. 


104^ 


t.  The  muriate  of  soda,  which  is  a  compound  of  nm^Ooauaoo 
rtatic  acid  and  soda,  of  all  the  other  salts,  irom  its  great  wit 
abundance  in  nature,  and  its  valuable  uses,  was  the     1047 
earliest  known  under  the  name  of  so/f.    It  has  beea  Nsnss. 
distinguished  by  the  names  of  common  saitf  kitchen  jofi^ 
seO'S&f  and  sometimes  eaigem,  rock  salt,  104S 

2.  llis  salt,  which  is  found  in  sodi  abundance  b  Abasdaaw 

natnre,^ 
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Soda,  Ace.  nature,  it  never  formed  by  art.  In  some  parts  of  the 
world  it  exists  in  the  bowels  of  tbe  earth  in  large  masses, 
^om  whence  it  is  dug  out,  and  simply  reduced  to 
powder,  to  be  applied  to  use.  But  to  obtain  it  from 
the  waters  of  the  ocean,  in  which  it  exists  in  different 
proportion,  according  to  the  temperature,  the  climate, 
and  other  circumstances,  it  must  be  extracted  by  eva- 
poration, which  is  effected  by  different  processes,  ac« 
cording  to  the  strength  of  tbe  solution,  and  tbe  art  of 
the  manufacturer.  In  some  part9  of  tbe  world,  all  that 
18  done  is  to  collect  the  salt  as  it  forms  on  tbe  shores  of 
the  sea,  or  on  the  rocks,  by  tbe  evaporation  of  the  wa- 
ter (  but,  in  general,  some  art  is  necessary,  even  when 
the  salt  is  obtained  by  spontaneous  evaporation.  On 
the  coasts  of  France,  Spain,  Portugal,  and  the  shores 
of  tbe  Mediterranean,  the  sea  water  is  admitted  into 
ponds  during  the  flowing  of  the  tide,  and  its  return  is 
prevented  bj  sluices  which  are  shut.  It  is  then  eva- 
porated  by  toe  beat  of  the  sun  ;  and,  as  this  evapora- 
tion is  gradual  and  slow,  tbe  salt  crystallizes  in  large 
cnbea,  and  it  is  known  in  commerce  by  the  name  of 
fay  jo/j^,  from  the  circumstance  of  its  having  been  form- 
ed in  creeks  and  bays  of  the  sea. 

3«  But  as  this  process  can  only  be  followed  in  those 
climates  where  there  is  a  sufficient  degree  of  tempera- 
ture to  promote  the  evaporation  speedily,  artificial 
iieat  is  generally  employed  in  the  manufacture  of  salt. 
Sometimes  the  water  is  received  in  large  ponds  or  flat 
▼tssels,  where  it  is  allowed  to  evaporate  for  some  time 
in  tbe  open  air.  It  is  afterwards  boiled  in  flat  iron 
pana  j  and,  during  tbe  boiling,  the  impurities  which  rise 
to  the  surface  are  removed.  When  tbe  water  is  suffi- 
ciently concentrated  by  tbe  evaporation,  a  pellicle  forms 
on  the  sarface,  which  is  the  crystallization  of  the  salt. 
This  falls  to  the  bottom,  and  another  pellicle  forms,  till 
the  whole  of  tbe  salt  ts  crystallired.  The  purity  of  the 
salt  and  the  size  of  tbe  crystals  depend  on  the  slow  eva- 
poration ;  and  hence  it  is,  that  tbe  purest  salt,  as  it  is 
manufactured  in  Britain,  is  that  which  is  called  Sun* 
day  saiL  This  is  obtained  from  the  last  quantity  of 
water  which  is  boiled  on  the  Saturday  night }  and  as  it 
has  time  to  cool  slowly,  the  evaporation  is  more  gradual, 
and  the  crystals  are  purer  and  larger. 

4*  But  in  this  state  the  muriate  of  soda  is  far  from 
being  pore.  A  very  ingenious  method  has  bf  en  pro- 
posed for  the  purification  of  sea-salt  bv  Lord  Dundon- 
mld.  Tbe  salts  with  which. common  salt  is  impregnated, 
nre  more  soluble  in  water  than  the  salt  itself,  and  they 
diaaolve  in  much  greater  proportion  in  hot  than  in  cold 
water.  But  common  salt  is  nearly  equally  soluble  in 
both*  On  this  principle,  therefore,  the  process  pro- 
ceeds. A  quantity  of  salt  to  be  purified  is  pot  into  a 
conical  vessel  or  basket,  which  is  slightly  stopped  at  the 
apex,  so  thA  the  water  may  pass  through.  A  satu* 
rated  solution  of  common  salt  is  then  prepared.  This 
aolotion  of  salt  is  poured  boiling  hot  over  the  salt  in 
the  basket*  It  can  dissolve  none  of  the  common  salt 
in  the  basket,  because  it  is  already  saturated ;  but,  as 
it  passes  through,  it  dissolves  tbe  other  salts,  and  carries 
them  along  with  it.  It  was  found  by  experiment,  that 
a  saturated  solution  of  i  lb.  of  common  salt  poured  upon 
zolbs.  removes  about  ^tbs  of  all  the  foreign  salts  with 
which  it  is  impr^goated. 

5.  But,  even  after  this  process,  the  salt  is  not  per^ 

fcotly  pure  for  the  purposes  of  chemistry.     For  this 
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purpose  it  may  be  dissolved  iii  four  parts  of  cold  wa-  Soda,  8co» 
ter.  Filter  the  solution,  to  separate  any  substances^"  ¥  ■' 
with  which  it  is  mixed.  Four  into  it  some  drops  of  a 
solntion  of  soda,  till  no  farther  precipitate  is  observed. 
The  fluid  is  then  to  be  evaporated,  and  the  salt,  as  it 
forms  on  tbe  sorface  in  small  cubical  crystals,  may  be 
extracted  ;  or  it  may  be  obtained  in  larger  crystals  by 
slow  evaporation. 

It  may  also  be  purified,  by  dropping  into  a  solution 
of  common  salt  a  solution  of  muriate  of  barytes,  and 
then  of  carbonate  of  soda,  as  long  as  any  precipitate  is 
formed.  The  liquid  may  then  be  filtered  and  evapora- 
ted, till  the  solution  crystallizes.  <05s 

6.  The  muriate  of  soda  crystalUzes  in  perfect  cubes  jFropcrtica 
but  from  these  there  are  several  deviations  in  the  form 
of  its  crystals.  Sometimes  the  angles  of  the  cubes  are 
truncated ;  sometimes  they  are  in  the  form  of  octahe- 
drons ^  which  is  the  case  when  common  salt  is  dissolv- 
ed in  human  urine,  and  allowed  to  evaporate  spontane- 
ously. But  the  primitive  form  of  tbe  crystal,  as  well 
as  of  the  integrant  particle,  according  to  Hauy,  is 
the  cube.  Tbe  taste  is  sweetish  and  agreeable,  and  ie 
that  which  is  properly  called  salt,  with  which  all  simi- 
lar tastes  are  compared.  The  specific  gravity  is  2.120. 
When  all  tbe  water  that  can  be  driven  off  is  expelled, 
it  is  considered  as  a  chloride  of  sodium,  in  the  same  way 
as  has  been  mentioned  of  muriate  of  potash.     See  K* 

95^*  .        1053   . 

7*  It  nndeigoes  no  change  by  exposure  to  tbe  air.  Action  of 

G)mmon  salt  attracts  moisture  from  tbe  atmosphere  j*^« 
but  this  is  owing  to  an  impregnation  of  other  salts 
which  are  deliquescent.  These  salts  are  muriate  of 
magnesia,  sulphate  of  magnesia,  and  sulphate  of  lime. 
It  is  from  these  that  it  is  to  be  purified  by  tbe  P^^aiid'mler* 
cesses  which  have  been  described  above.  It  is  solo- 
hle  in  little  more  than  2}  times  its  weight  of  water ; 
and  it  is  almost  ecgually  soluble  in  hbt  and  cold  wa- 
ter. 

8.  When  it  is  exposed  to  a  strong  heat,  it  decrepi- 
tates and  gives  out  its  water  of  crystallization.  It 
melts  in  a  red  heat,  and  rises  in  tbe  air  in  the  state  of 
white  vapour ;  but  it  is  unchanged  j  for  if  this  vapour 
be  collected  by  condensing  it  in  tbe  cold,  it  is  found  to 
possess  all  the  properties  of  common  salt.  1055 

9«  The  muriate  of  soda  is  decomposed  readily  by^^^enpod- 
sulphuric  acid,  as  well  as  by  several  other  acids  which  ^^'^' 
have  a  stronger  attraction  for  its  base  than  the  muria- 
tic acid  'f  or  by  the  aid  of  double  affinity,  when  an  acid 
is  in  combination  with  a  base,  which  at  the  same  time      1055 
acts  on  tbe  muriatic  acid.     It  is  by  means  of  tbe  sol-Bynilpho- 
phuric  acid  that  the  chemist  procures  moriatic  acid**^ 
from  the  muriate  of  soda.     Sometimes  the  salt  is  de- 
composed by  tbe  same  acid  to  obtain  the  soda.     The 
sulphuric  acid  combines  with  tbe  soda,  and  forms  aul-  ^ 
pfaate  of  soda,  while  the  muriatic  acid  is  disengaged, 
and  that  it  may  not  be  lost,  it  is  conveyed  into  a  ieadea 
chamber,  which  contains  a  solution  of  ammoniac,  where 
it  forms  sal  ammoniac  *  The  sulphate  of  soda  is  ex- 
posed to  strong  beat  in  atfurnace,  to  drain  off  any  por- 
tion of  sulphuric  acid  that  it  may  contain.     It  is  then 
mixed  with   its  own   weight  of   chalk,   and  half  its 
weight  of  charcoal  in  powder.     The  mixture  is  strong- 
ly heated  in  a  reverberatory  furnace,  and  occasionally 
stirred  to  permit  tbe  escape  of  gas  and  sulphur,  which 
fly  oSl     When  tbe  mass  cools,  it  becomes  solid  and 
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Soda,  &c.  bkick.  The  cbftTcoar,  in  deeonposiag  the  f ulphnric 
acid  of  the  sulphate  of  8oda,  seta  tlie  salphur  free, 
itbtch  cotnbioes  with  the  lime  of  the  carbonate  of  limei 
and  is  partly  sublimated  j  while  a  part  of  the  citrboolo 
acj^  Qombines  with  the  soda,  so  that  the  product  is  a 
mixture  of  carbonate  of  soda,  of  lime  and  charcoal,  ana-* 
logons  to  the  soda  of  corooerce.  In  this  waj  0.58  of 
crude  soda  may  be  extracted.  Other  acids,  as  well  as 
the  sulphuric,  such  as  tbe  acetic,  the  phosphoric,  and 
boraoic,  have  been  proposed  to  be  employed  with  the 
same  view  j  or  indeed^  any  acid  which  bw  a  stronger 
affinity  for  the  soda  than  the  muriatic  acid,  and  is  not 
decomposed  with  much  difficulty. 

10.  But  these  processes  are  not  sufficiently  economi- 
cal to  answer  the  purposes  ef  the  mann&cturer :  Other 
processes  have,  therefore,  been  pfoposed  and  tried  with 
the  same  view  ^  but  scarcely  any  has  succeeded.  This 
salt  is  very  readily  decomposed  by  barvtes  or  potash, 
which  combines  with  the  muriatic  add,  and  sets  the 
soda  free  ^  but  the  expence  of  preparing  these  substan- 
ces far  exceeds  the  price  of  tbe  soda  in  the  market,  so 
that  they  cannot  be  employed  to  advantage. 

It  has  been  proposed  to  decompose  sea  salt  by  means 
of  lime,  for  obtaining  the  soda.  Soda  is  separated 
from  the  acid  by  mixing  the  common  salt  with  lime, 
in  the  form  of  paste,  and  by  exposing  it  to  moisture. 
In  a  short  time  the  soda  appears  on  the  sorface  in  the 
state  of  efflorescence.  Scheele,  it  is  observed  by  Beir- 
tfaollet,  was  the  first  who  noticed  the  decomposition  of 
the  muriate  of  soda  by  means  of  lime.  He  explains 
this  decomposition  by  showing,  that  lime  acts  on  'salts 
'  with  fixed  alkaline  bases.  It  decomposes  a  small  part 
of  tbe  muriate  of  soda,  with  which  it  is  in  contact,  and 
the  soda,  eliminatefl  by  this  means,  combines  with  tbe 
carbonic  acid  of  the  atmosphere.  The  carbonate  of 
soda  effloresces,  so  that  it  opposes  all  resistance  to  the 
action  of  the  liiXe,  and  the  decomposition  of  the  muri« 
ate  of  soda  continues  until  it  is  impeded  bv  the  quan- 
tity of  muriate  of  lime  formed.  It  is  in  this  way  that 
the  same  philosopher  accounts  for  the  formation  of  so-  . 
da  in  the  soil  of  Egypt.  The  circumstances  necessary 
for  this  are,  ist,  A  sand  containing  a  great  quantity 
of  carbonate  of  lime ;  ad,  moisture  j  and  3d,  muriate 
of  soda  *,  and  these  circumstances  are  found  to  exist  in 
those  places  where  there  is  an  abundant  production  of 
•  RimaroK  soda  *•  A  mannfactory  for  the  purpose  of  extracting 
p.  59,  and   go(]|^  ffQin  ^^  ^^\i^  \^j  means  of  lime,  was  established  in 

'^^lotS      France  by  Guyton. 

Bflead.  i^*  Common  salt  is  decomposed  for  the  purpose  of 

obtaining  the  soda,  by  means  of  litharge*  In  a  mix- 
tore  of  four  parts  of  litharge,  and  one  of  sea  salt,  with 
a  little  water,  in  the  course  of  a  few  hours,  a  decompo- 
sition of  the  salt  is  ejected.  Tbe  muriatic  acid  of  the 
Salt  combines  with  the  lead,  and  is  precipitated  \  while 
the  soda  remains  in  the  solution,  firom  which  it  may  be 
separated  by  filtration  and  evaporation. 

It  has  been  found  too,  that  sea  salt  may  be  decom- 
posed by  other  metallic  substances.  Scheele  observed, 
that  iron  produced  this  effect.  By  dipping  a  plate'  of 
iron  in  a  solution  of  salt,  and  exposing  it  in  a  moist 
place,  it  was  incrosted  with  soda.  From  other  experi- 
ments it  appears,,  that  this  decomposition  may  be  ef- 
fected by  means  of  copper  and  zinc. 

12.  Mnriate  of  soda,  accoi^ing  to  Bergman,  iseom* 
posed  of 
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Acid        5a  **^«"- 

Soda        41 
Water       6 

xoo 

According  to  Kirwan,  when  dried  in  tbe  iemptia* 
tore  of  80^,  it  is  composed  of 

Acid         38.88 

Soda         Si'^^ 
Water       8.x  2 


100.00 


xo^t 


13.  Common  salt  may  be  pegarded  almost  as  a  ae*i}^ 
cessary  of  life.  It  is  the  most  useful  of  all  snbstaoces 
fer  the  preservation  of  animal  matters  which  are  in* 
tended  for  food.  It  is  probable  that  it  is  highly  nse^ 
fol,  not  merely  as  a  seasoning  for  fnod,  e(  which  it  it 
one  of  the  most  agreeable,  but  also  to  promote  its  di- 
gestion. It  is  also  eanployed  in  many  aits,  as  in  me* 
tallurgy,  in  dyeing,  and  in  the  enamelling  of  stone* 
ware* 

6.  Hyperoxymuriate,  or  Chlorate  of  Soda*  ^^^ 

I.  This  salt  is  prepared  in  the  same  manner  as  thePr^Ms- 
combination  of  this  acid  with  potash.  It  ia,  however,^^ 
difficult  to  obtain  it  pure,  as  it  has  nearly  thn  same  d^ 
me  of  solability  in  vratcr  as  the  mnriate  ef  aoda*  It 
M  soluble  in  three  parts  of  cold  and  less  of  warm  water* 
It  is  also  soluble  in  alcohol,  and  it  seems  to  commnni* 
cate  a  greater  degree  of  solubility  to  the  mnriate  sf 
aoda«  io5j 

2k  The  crystals  of  this  salt  are  in  the  form  ef  cnbe8,Ft(^ertUs. 
or  in  rhomboids.  It  produces  the  sensation  of  cold  in 
the  month,  and  its  taste  is  ea«ly  distinguished  from 
mnriate  of  soda*  It  is  decomposed  by  heat,  by  com* 
bustible  bodies,  and  by  acids,  in  the  same  ammwr  as 
the  fayperoxymnriate  of  potash. 

3.  This  salt  is  composed  of 

20^4 


Hyperoxymuriatic  acid     65.2 

29.6 
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7.  Fluate  of  Soda. 
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1.  This  salt,  which  is  a  compound  of  iuoric  aeidPrepin* 
and  soda,  is  formed  by  saturating  the  acid  with  tbe  al-tion* 
kali.    If  the  sokitinn  be  evaporated  till  a  pelUcle  iif- 
pears,  crystals  of  fluate  of  soda  are  obtained.  xo66 

2.  Tliese  crystals  are  in  the  form  of  small  oubes,Pnvcii'^ 
have  a  bitter  and  astringent  taste,  are  notMeUquescent, 

an^  not  very  soluble  in  water.  They  decrefntateon 
het  charcoal,  and  melt  before  the  Mow-pipe  int)e  a  se* 
mittansparent  globule. 

3«  The  concentrated  aoids  disengage  the  iiisricaeid 
with  eflFervescence.  This  salt  is  also  decompeeed  by 
lime-water,  barytes,  and  magnesia. 

8.  Borate  of  Soda. 

This  salt,  a  compound  of  the  boracie  acid  and  so* 
da,  is  formed  by  saturating  tbe  acid  with  the  alkali^ 
but  nothing  b  known  of  its  nature  und  properties.  The 

speeific 


8«dft»  ac«.  tpoeifie  gra^tjr  la  i.ij  jx.^  But  the  eombinatioii  of  to* 
da  with  this  acid,  which  is  a  nataral  prodoctioo,  has 
beeo  particnbrlj  examined. 
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Sub-bonUe  ofSoda^  or  BoraXm 

!•  This  fiuhstahce  has  been  long  known.  Indeed  it 
is  supposed,  that  the  ancients  were  acquainted  with  it, 
and  that  they  employed  it  for  several  purposes,  under 
the  name  of  cArysseMto,  which  is  mentioned  by  Pliny. 
It  received  this  name  firam  tfaera,  it  is  supposed,  from 
knowing  its  property  of  soldering  gold  and  the  other 
aoetals.  The  name  borax  is  derived  from  some  of  the 
emnlal  langmiges.  Although  borax  was  the  subject 
of  reoeareh  among  the  alchemists  and  earlier  chemists, 
yet  nothing  was  known  of  its  nature  and  composition 
till  the  beginning  of  the  zSth  century.  It  was  then 
decomposed  by  Homberg,  by  exposing  it<  to  heat  with 
snlpbate  of  iron.  The  acid  was  separated  by  sublima- 
tion, and  long  after  known  by  the  name  of  the  sedative 
salt  of  Homberg.  In  1732  its  real  composition  was 
^ifloovered  by  Ueoffroy.  He  obtained  the  acid  cry* 
atalltzed  in  the  humid  way.  In  1748  Baron  decern* 
posed  borax  by  meana  of  the  vegetable  acids,  and  he 
completed  the  knowledge  of  its  composition,  by  form* 
ing  it  with  the  acid  and  the  alkali.  Bergman  after- 
wards shewed,  that  borax  is  a  salt  with  excess  of  soda  \ 
and  to  be  neutralixed,  it  requires  one  half  of  its  weight 
of  boncic  acid. 

2.  Borax  is  a  natural  production  of  the  earth  in  many 
parts  of  the  world.  It  is  formed  at  the  bottom  of  some 
lakes  in  Persia,  the  Mogul  territory,  in  Thibet,  in 
China  end  Japan.  It  has  been  also  found  in  some 
lakes  in  Toscanyu  In  the  East  Indies  it  is  knowp  un- 
der the  name  of  tincal^  and  in  commerce  under  that  of 
crude  herax^  In  thi»  state  the  borax  is  in  the  form  of 
small,  semitransparei»t|  greenish  crystals,  intermixed 
with  a  greasy  matter,  of  a  dirty  gray  colour,  and  of  a 
sweetish  alkaline  taste. 

3.  The  purification  of  bonx  was  originally  in  the 
hwids  of  the  Venetians  ^  but  it  has  since  been  practised, 
and  now  almost  exclusively,  by  the  Dutch.  Their 
process  is  not  exaotly  known.  Valment-Bomare,  who 
▼isited  one  of  these  places  in  Holland,  says,  that  80 
purts  of  pvrified  borax  are  obtained  from  100  of  the 
crude'  materials ;  and  to  extract  the  salt  completely, 
from  eight  to  twelve  selntioos  and  crystal lixations  are 
necessary  ;  that  all  the  vesseb  employed  in  the  porrfi- 
cation  of  this  salt,  are  either  of  lead,  or  covered  with 
lead ;  but  be'  adds,  that  one  part  of  the  process  was 
concealed  from  him,  and  he  suspects  that  lime-water 
may  have  been  employed  in  this  part  of  the  process. 

4.  Borax,  after  being  thus  purified.  Is  in  the  form  of 
compressed  six-sided  prisms  with  three-sided  summits. 
The  taste  is  sweetish,  and  perceptibly  alkaline.  It 
changes  the  vegetable  blues  to  a  green  eolour.  The 
speoifio  gravity  is  1.742.  It  effloresces  slightly  in  the 
airjL  and  is  Holuble  in  water.  Twelve  parts  of  water  of 
the  temperature  of  60^  dissolve  one  of  borax.  Six 
parts  are  only  necessary  at  the  boiling  temperature. 

5*  When  borax  is  exposed  to  heat,  it  readily  melts. 
As  the  water  of  orjFstallixation  flies  ofiF,  it  swells  up  and 
acquires  a  greater  bulk,  and  assumes  the  form  of  a  por- 
ous mass.  By  this  process  it  loses  more  than  oneothird 
of  its  weight,  and  in  this  state  it  ia  called  calcined  bo" 
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rojr.  When  it  is  exposed  to  a  red  heat,  it  is  converted  Soda,  &c. 
into  a  transparent  glass,  which  is  soluble  in  wster. 

6.  Borax  is  decomposed  by  all  the  acids  which  have 
a  stronger  affinity  for  the  soda.  It  is  by  means  of  the 
sulphuric  and  the  nitric  acids,  that  boracic  acid  is 
obtained  from  borax.  107s 

7.  The  component  parts  of  borax,  according  to  Kir- Coi 


107 1 
or  acids. 


wan,  are 


tion. 


Boracic  acid      36 
Soda  17 

Water  47 

^  

100 

It  is  supposed  that  only  five  parts  of  the  soda  are  satu* 
rated  with  the  acid,  and  that  the  other  twelve  parts 
form  the  excess  of  alkali  which  is  contained  in  the  salt.      1073 

8.  Borax  is  much  employed  in  the  arts,  as  afloxX^sei. 
for  metals,  and  to  promote  the  soldering  of  the  more 
precious  metals.     It  is  also  employed  by  the  mineralo- 
gist, as  a  flux  for  treating  minerals  by  the  blow-pipe. 
Calcined  borax  is  employed  in  medicine  as  an  absor*  *  Prntreroy 
bent  *  Commm, 

9.Pfco.I*.teofS<Kl..  ^'^3;-. 

z.  This  compound  of  phosphoric  acid  and  soda  ^<^u|Jf!^'^ 
the  first  discovered  of  the  combinations  of  phospho-  ™''*^* 
ric  acid.  Margraaf  was  the  first  who  extracted  it 
from  human  nrine,  then  in  combination  with  ammo* 
nia,  f<M'ming  a  triple  salt,  which  was  known  by  the 
name  %{Jusible  or  microscomic  salt*  Haupt  after- 
wards obtained  it  separate,  and  distinguished  it  by 
the  name  of  sal  mirabUe  perlatum^  or  wonderful  per-  %* 
lated  salt,  on  account  of  its  pearl- like  colour.  At  last 
the  younger  Rouelle  discovered  that  soda  was  one 
of  its  constituent  parts.  By  some  it  was  supposed, 
that  the  acid  was  different  from  the  phosphoric,  be- 
cause no  phosphorus  could  be  obtained  from  it.  To 
this  acid  Bergman  gave  the  name  of  perlated  acid } 
but  by  the  analysis  of  Klaproth,  it  was  proved  that  this 
salt  consists  of  phosphoric  acid  and  soda,  with  an  ex- 
cess of  acid.  1075 

2.  This  salt  is  prepared  by  saturating  the  liquid  acid  Frepaia- 
phosphate,   which    is  obtained   from  burnt  bones   by^<^^* 
means  of  the  sulphuric  acid,  with  carbonate  of  soda, 
which  must  be  added  in  excess.     The  carbonate  and  a 

little  phosphate  of  lime  are  precipitated  in  the  solution, 
which  must  be  filtered  and  evaporated  till  a  thin  pel- 
licle appears  on  the  surface.  Tbe  phosphate  of  soda  is 
crystallized  by  cooling.  Or  it  may  be  obtained  by 
the  direct  combinatioin  of  phosphoric  acid  and  sods, 
which  must  also  be  added  in  excess.  107^ 

3.  The  phosphate  of  soda  crystallizes  in  lengthened  Properties, 
rhomboids,  whose  angles  are  often  truncated,  and  some- 
times it  affords  rhomboidal  prisms,  and  several  other 
varieties.     Tbe  excess  of  soda  is  necessa^,  to  make  it 
assume  a  regular  form,  and  thus  it  changes  vegetable 

blues  to  a  green.  The  specific  gravity  is  1.33.  It  has 
a  sweetish,  saline  taste,  similar  to  that  of  common  salt. 

4.  It  ef&oresces  in  tbe  air,  aud  is  very  soluble  in  Action  of 
water.     Four  parts  of  water  at  the  temperature  of  60%  water, 
and  one  half  its  weight  of  boiling  water,  are  sufficient 

to  dissolve  iu  1078 

5.  Tbe  phosphate  of  soda,  exposed  to  beat,  under-  Of  heat 
goes  the  watery  fusion.     In  a  red  heat  it  melts,  and  is 

4  C  2  Gonverted, 
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Soda,  &c.  converted,  on  cooling,  into  a  milky  white  glass.  By 
the  action  of  the  b]ow-pipe  on  charcoal,  it  melts  into 
a  globule,  which  is  transparent  while  it  is  hot,  hot  be- 
comes opaque  on  cooling,  and  assumes  the  polyhedral 
form-  when  it  becomes  solid. 

6.'  The  sulphuric,  nitric,  and  muriatic  acids  decom- 
pose it  partially,  and  convert  it  into  the  acidulous  phos« 
phate  of  soda. 

7.  Since  the  properties  of  this  salt  was  discovered, 
it  has  become  an  object  of  considerable  importance,  on 
account  of  the  various  uses  to  which  it  has  been  ap- 
plied. It  was  introduced  into  medicine  by  Dr  Pear- 
son, and  is  found  to  be  a  mild  laxative,  particularly 
agreeable  on  account  of  its  taste,  as  it  may  be  taken  in 
broth,  as  a  substitute  for  common  salt.  It  is  employed 
by  mineralogists  as  a  test  for  the  fusion  of  mineral  sub- 
stances by  the  blow-pipe,  and  in  soldering,  as  a  cheap 
substitute  for  borax. 

10.  Phosphite  of  Soda. 

1.  This  compound  of  phosphorous  acid  and  soda, 
may  be  formed  by  the  direct  union  of  the  acid  and 
alkali  in  solution  }  andjby  evaporation  crystals  may  be 
obtained. 

2.  This  salt  cnrstallizes  sometimes  in  feur-sided  prisms 
with  unequal  faces ;  sometimes  .  in  long  rhomboids, 
or  in  the  form  of  feathers.  The  taste  is  cool'  and 
sweetish.  It  effloresces  in  the  air,  and  is  soluble  in 
two  parts  of  cold  water,  and  little  more  soluble  in  warm 
water;  so  that  it  crystallizes  by  evaporation  rather  than 
in  cooling. 

3.  It  melts  readily  under  the  blow-pipe,  gives  out 
fine  phosphoric  light,  and  is  converted  into  a  glass 
which  continues  transparent  while  it  is  hot,  but  be- 
comes opaque  when  it  cools. 

4I  The  component  parts  of  this  salt  are, 
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Phosphorous  acid     16.3 
Soda  -  23.7 

Water  -        60.0 
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5.  This  salt  is  easily  decomposed  by  lime,  barytes, 
and  magnesia.  It  decomposes  the  sulphates,  nitrates, 
and  muriates  of  lime,  of  barytes,  strontites,  and  mag- 
nesia.    It  has  not  yet  been  applied  to  any  use. 

II.  Carbonate  of  Soda. 

X.  This  salt,  which  is  a  compound  of  carbonic  acid 
and  soda,  was  long  applied  to  various  uses,  before  its 
nature  and  composition  were  known ;  nor  was  it  p»* 
fectly  understood  till  the  discovery  of  Dr  Black,  which 
shewed  the  two  states  in  which  the  alkali  exists ;  in 
the  caustic  or  pure  state,  and  in  the  mild  state,  when 
it  is  combined  with  fixed  air,  or  carbonic  acid.  The 
different  names  under  which  it  is  known,  have  been 
already  mentioned  in  treating  of  soda.  It  is  found  in 
great  abundance  in  Egypt,  where  it  effloresces  on  the 
soil,  and  is  distinguished  by  the  name  of  natron.  In  a 
similar  state  of  efflorescence,  the  carbonate  of  doda  is 
fbnnd  in  subterraneous  places,  and  on  the  walls  of  build- 
ings ;  but  it  is  chiefly  extracted,  as  has  been  already 
observed,  from  sea-plants,  especially  from  those  which 
belong  to  the  genus'  ofjiici. 

2.  Carbonate  of  soda  may  be  obtained  by  dissolving 
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a  quantity  of  the  soda  of  commerce  with  three  or  four  Soda,  Uc 
times  its  weight  of  pure  cold  water,  and  then  by  filter*  <  ^  ■f 
ing  the  liquor,  and  evaporating  till  a  slight  pellicle  is 
formed.  This  pellicle,  which  consists  of  small  cubes  of 
common  salt,  is  to  be  removed.  Tlie  heat  is  to  be  con- 
tinued as  long  as  any  pelHcte  is  formed,  after  which 
the  liquid  is  set  by  to  cool,  and  the  carbonate  of  soda 
crystallizes.  icS; 

3.  The  form  of  the  crystals  of  carbonate  of  soda  are  Pfopmici. 
irregular  or  rbomboidal  octahedrons,  formed   by  two 
quadrangular  pyramids,  truncated  near  the  base,  which 
exhibits  dicahedral  solids,  with  two  acute  and  two  ob« 

tuse  angles.  The  taste  is  slightly  acrid }  it  oenverta 
vegetable  blues  to  a  green  colour,  and  its  specific  gra- 
vity is  1.3591.  1088 

4.  The  carbonate  of  soda  effloresces  very  rapidly  in  Action  of 
the  air.     It  is  soluble  in  two  parts  of  cold,  and  little  ^'^^■ 
more  than  its  weight  of  boiling  water.     It  crystallizes 

on  cooling ;  but  to  obtain  regular  crystals,  the  evapo- 
ration must  be  slow  and  spontaneons.  i^g^ 

5.  When  exposed  to  heat,  it  undergoes  the  watery  Of  best 
fusion,  and  if  the  heat  be  continued,  it  passes  into  the 
igneous  fusion.     It  is  somewhat  more  fusible  than  the 
carbonate  of  potash,  which  renders  it  preferable  in  the 
manufacture  of  glass. 

6.  In  its  decomposition  by  other  substaneet,  it  b  ex* 
actJy  similar  to  the  carbonate  of  potash*  j^^ 

7.  The  component  parts  of  carbonate  of  soda  arei  ac*  Cenpon- 
cording  to 

Kirwaii. 
Bergman.  In  eryitalt.  Dtjm 

Carbonic  acid  16  '4*4^  40.05 

Soda  20  21.58  59-86 

Water  64  64.00  00.00 
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100.00 
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12.  Arseniate  of  Soda. 


1.  This  is  the  compound  of  the  arsenic  acid  witb 
soda }  and  when  the  acid  is  saturated  with  the  alkali, 
the  salt  crystallizes. 

2.  According  to  Scheele  the  form  of  the  crystals  of 
this  salt  is  like  those  of  the  acidolotts  arseniate  of  pot- 
ash. Pelletier  observes  that  the  arseniate  of  soda  cry- 
stallizes in  six-sided  prisms,  terminated  by  planes  per- 
pendicular to  their  axis.  In  -other  respects  it  is  simi- 
lar to  the  arseniate  of  potash,  being  decomposed  by 
charcoal,  by  the  acids  and  the  earths.  With  an  ex- 
cess of  acid,  it  does  not  crystallize,  but  becomes  deli- 
quescent* 

13.  Tungstate  of  Soda. 

1.  This  salt,  which  is  the  compound  of  tnngstie  acidPrcpMs- 
and  soda,  may  be  formed  by  dissolving  the  oxide  of  ^'^* 
tnngsten  in  a  solution  of  pore  soda,  or  carbonate  rf 
soda.     By  evaporating  the  solution,  crystals  of  tang- 
state  of  soda  are  obtained.  ^q^, 

2.  The  cr3rstals  of  this  salt  are  in  the  form  of  elon-  PnptftiSL 

fated,  six-sided  plates.  The  taste  is  acrid  and  metalUc 
t  b  soluble  in  four  times  its  weight  of  cold  water ; 
and  boiling  water  dissolves  one  half  of  its  weight.  It 
restores  the  colour  of  tomsole  which  has  been  leddeiied 
by  an  acid.  1093 

3.  This  salt  is  decomposed  by  the  snlphuric,  nitrie,^*^  "^ 
muriatic,  acetic,  and  oxalic  acids.    They  form  a  white  ^'^'^ 

triple 
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Soda,  dte.  triple  salt,  wb!ch  10  also  produced  by  1iroe*water.  The 
' '  i  ■ '  photphorlc  acid  produces  no  change,  and  if  the  sul- 
phuric acid  be  afterwards  added,  it  no  longer  causes  a 
precipitate.  The  tungstate  of  soda  is  not  decomposed 
by  the  sulphate  of  potash  or  of  magnesia.  The  muri* 
ates  of  lime  and  barytes  occasion  a  white  precipitate. 
The  solution  of  tin,  and  all  other  metallic  solutions, 

*  Jmr.  80  also  decompose  it  *• 
Mmm. 

24.  Molybdate  of  Soda. 

15.  Chromate  of  Soda. 

The  chromic  acid  combines  with  soda,  and  forms  a 
salt,  the  crystals  of  which  are  of  an  orange  colour,  but 
its  other  properties  are  unknown* 

x6.  Columbate  of  Soda. 

G>lumbic  acid  enters  into  combination  mith  soda, 
bot  little  is  known  of  its  properties. 

17.  Acetate  of  Soda. 

z.  The  combination  of  the  acetic  acid  with  soda  was 
tioo'and  formerly  known  by  the  name  of  cryst(dli%ed  foUated 
V^V^f^***  earth.  This  fait  is  prepared  by  saturating  the  acetic 
acid  With  carbonate  of  soda.  The  solution  is  then  fil- 
tered, and  evaporated  till  a  slight  pellicle  appear  on 
the  surface }  and  when  it  is  set  by  to  cool,  crystals  are 
deposited. 

2*  The  crystals  of  acetate  of  soda  are  in  the  form  of 
atriated  prisms,  like  those  of  sulphate  of  soda.  It  has  a 
bitter,  pungent  taste,  h  not  deliquescent  in  the  air,  and 
is  soluble  in  about  three  parts  of  cold  water.  The  spe- 
cific gravity  is  2.1.  When  exposed  to  heat  it  is  de- 
oomposed,  being  first  deprived  of  its  water  of  crystalli- 
KatioD.  After  distillation,  the  residuum  has  the  pro- 
perty of  phosphorus.  It  is  decomposed  by  barytes  and 
f  Fonrprcgf  potash  f. 

x8.  Oxalate  of  Soda. 
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2.  It  crystallizes  in  siz-sided  prisms,  vihich  are  not  Soda.  &c. 
terminated  by  a  pyramid.  It  has  a  saline  taste,  efflo- 
resces in  the  air,  and  is  soluble  in  two  parts  of  water. 
When  heated,  it  boils  up,  swells,  and  is  charred.  It  is 
decomposed  by  barytes  and  lime  water.  It  is  compos- 
ed of 

Acid    60.7 

Soda    39.3 


X094 


viiL  Ik  ipi.  Xhe  oxalic  acid  is  capable  of  forming  an  acidulous 
aalt  with  soda ;  but  when  it  is  fully  saturated,  the  oxa- 
late of  soda  thus  formed  is  difficult  of  crystallization. 
If  two  parts  of  crystallized  carbonate  of  soda  are  dis- 
solved in  one  part  of  oxalic  acid,  part  of  the  oxa- 
late of  soda  is  precipitated,  and  what  remains  in 
the  solution,  being  evaporated,  affords  crystals  in 
the  form  of  small  srains.  This  salt  is  more  solu- 
ble in  warm  than  m  cold  water«  and  gives  a  green 
colour  to  the  syrup  of  violets.  It  is  decomposed  by 
potash.  In  other  respects  it  resembles  the  oxalate  of 
potash. 

19.  Tartrate  of  Soda. 

This  compound  of  tartaric  acid  and  soda  is  formed 
by  saturating  the  acid  with  the  alkali.  The  form  of 
the  crystals  of  this  salt  is  that  of  fine  needles.  The  spe- 
cific gravity  Is  1.743  7*  This  salt  combines  with  ano- 
ther portion  of  acid,  and  forms  an  acidulons  tartrate  or 
snpertartrate  of  soda,  which  is  not  more  soluble  in  wa- 
ter than  the  acidulous  tartrate  of  potash. 

20.  Citrate  of  Soda. 

X.  This  salt,  which  is  a  compound  of  citric  acid  and 
soda,  is  formed  by  directly  combining  the  acid  and  al- 
kali. 


100.0 

21.  Malate  of  Soda. 

This  salt,  formed  of  malic  acid  and  soda,  is  deliques- 
cent in  the  air,  and  very  soluble  in  water.  Its  othev 
properties  are  unknown.  - 

22.  Gallate  of  Soda. 

The  nature  of  the  compound  of  gallic  acid  with  soda 
has  not  yet  been  ascertained.  A  green  colour  is  pro- 
duced, when  the  alkali  is  dropt  into  the  acid. 

23.  Benzoate  of  Soda. 

The  compound  of  benzoic  acid  with  soda  forms  a 
salt  which  readily  crystallizes.  It  is  deliquescent  ia 
the  air,  and  very  soluble  in  water.  The  taste  is  sharp 
and  saline.  This  salt  exists  ready  formed  in  the  urine 
of  graminivorous  animals. 

24.  Succinate  of  Soda. 

The  combination  of  snccinic  acid  with  soda,  fbrmv 
beautiful  transparent  crystals  by  spontaneous  evapora- 
tion. The  crystals  are  in  the  form  of  four-sided  prisms 
with  two-sided  summits.  The  taste  of  the  salt  is  bit- 
ter. It  is  not  deliquescent  in  the  air,  and  it  requires 
about  three  times  its  weight  of  water  to  dissolve  it* 
It  is  decomposed  when  it  is  exposed  to  heat  in  close 
vessels. 

25.  Saccolate  of  Soda. 

All  that  is  known  of  this  salt  is,  that  It  crystalKzes 
in  small  crystals,  and  is  soluble  in  five  times  its  weight 
of  boiliog^  water. 

26.  Campborate  of  Soda. 

1.  Thb  compound  of  camphoric  acid  with  soda  is 
formed  by  saturating  a  solution  of  carbonate  of  soda 
in  water  with  the  acid  }  and  by  evaporation  with  a 
gentle  h..t,  the  crysUla  le  ofitauied,  when  tb«  mIo. 
tion  cools. 

2.  The  crystals  of  campborate  of  soda  are  irregular. 
They  are  white  and  transparent.  The  taste  is  bitter.. 
Exposed  to  the  air,  this  salt  effloresces.  It  is  soluble 
in  eight  parts  of  boiling  water. 

3.  Exposed  to  heat,  it  melts  and  swells,  and  the  acid* 
is  dissipated  in  thick  vapours  of  an  aromatic  odour.- 
With  the  blow-pipe  it  bums  with  a  blue  flame,  and  is 
decomposed.    The  acid  is  sublimed,  and  the  alkali  re- 
mains behind.    It  is  decomposed  by  potash,  and  by  the  * 
strong  acids  *.  «  jg^^  ^ 

27.  Suberate  of  Soda.  ^^^%. 

The  compound  of  suberic  acid  with  soda  forms  a  salt 
which  does  not  crystallize.  It  has  a  slightly  bitter  < 
taste,  and  reddens  the  tincture  of  turnsole.  It  deK* 
quesces  in  the  air,  and  is  very  solnble  in  water.    Eix- 

posed 
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Ammoiua,  poaecl  to  heat,  it  awells  mA  onlts ;  iUe  acid  la  sqblimed, 
^0-       and  the  alkali  temauis  bebied.     The  mineral  acids  de- 
'         compoae  it,  and  it  is  also  decomposed  by  the  ealcare- 
f  IM.        QuSf  alummousy  aod  magnesian  salts  t. 

^'^^  **•  ^^-  28.  Mellate  of  Soda. 

The  compound  of  mellitic  acid  with  soda,  when  it  is 
saturated,  forms  crystals  in  cubes  or  three-sided  tables. 
Sometimes  they  are  formed  in  groups,  and  sometimes 
they  are  insulated. 

99.  Lactate  of  Soda» 

All  that  is  known  of  this  salt  is,  that  it  does  not 
crystallize,  but  is  soluble  in  alcohol. 

30.  Frussiate  of  Soda. 

This  salt,  which  Is  a  compound  of  prossic  acid  and 
soda,  is  ipery  soluble  in  water,  converts  vegetable  blues 
to  green,  and  when  it  is  exposed  to  a  very  moderate 
heat,  it  is  partially  decomposed. 

31.  Sebate  of  Soda. 

Nothing  farther  is  known  of  the  compound  of  sebacic 
aold  with  soda,  than  that  it  is  soluble  in  water. 

IV.  Compounds  of  Soda  ^ith  Inflammable  Substances. 

1.  Soda  enters  into  combination  with  alcohol,  and 
forms  a  reddish-coloured  acrid  solution  ;  but  when  heat 
is  applied  to  tbis  solution,  it  appears  thattthe  alcohol  is 
partially  decomposed. 

2.  There  is  no  action  between  ether  and  soda. 

3.  Soda  readily  combines  with  the  fixed  oils,  and 
especially  that  class  of  them  called yat  otis^  and  forms 
with  them  compounds  called  8034>jk 

.  4.  Soda  combines  in  very  small  quantity  with  the  vo- 
latile oils,  and  the  colnpounds  thus  formed  have  ^me  of 
the  properties  of  soap. 

SiGT.  in.  OfLrrsnfA  and  its  Combinations, 

This  alkali  was  discovered  by  M.  ArfvvedsoB,  a  pu* 
pil  of -Berzelius,  in  181 8,  in  a  mineral  called  petalite. 
It  is  also  contained  in  spodamene  and  in  crystallized 
lepidblite.     It  is  distinguished  from  potash  and  soda, 
^  chiefly  by  neutralizing  a  much  larger  quantity  of  the 
different  acids  than  either  of  those  alkalies,  surpassing 
X095      in  this  respect  even  magnesia. 
Hiitoryand     Like  the  two  preceding  alkalies,  it  is  a  compound  of 
prepeities.  oxygen  with  a  metalloid  called  lithium^  which  in  pro- 
perties greatly  resembles  sodium. 

With  the  acids,  lithina  forms  salts  similar  to  those  of 
soda,  but  differing  from  them  in  some  slight  particu- 
lars. Their  crystalline  forms  are  not  exactly  the  same, 
and  they  are  generally  more  deliquescent. 


in  Africa.    This  salt  was  first  known  to  Ae  anctents. 

It  is  firsjt  mentioned  by  Basil  Valentine^  who  lived  m      ^^^ 

the  15th  century,  as  being  prepared  from  certain  sab-        '       ^ 

stances,  with  an  accoant  of  some  of  its  properties.  But 

the  difference  between  the  pure  salt  and  its  coroponiid 

with  the  carbonic  acid,  was  not  known  till  the  discovery 

of  Dr  Black.     It  was  supposed  to  be  in  the  slate  df 

ffreatest  purity  in  the  solid  and  crystidliae  fiiroi  ^  and 

m  its  pore,  caustic,  and  liquid  state,  it  was  supposed  to 

be  changed,  and  contaminated  with  the  lime  or  the  di^ 

ferent  matters  which  had  been  employed  in  extracting 

it  from  sal  ammoniac.     It  was  afterwards  examined  by 

Dr  Priestley  in  the  state  of  gas,  and  he  deeomposed  it 

by  electricity,  but  without  discovering  its  constitucat 

parts.     This  was  at  last  eflStcted  hj  the  researches  and 

experiments  of  Scheele  and  Bergman,  and  finally  con* 

firmed  by  those  of  Berthollet.  1097 

2.  Ammonia  may  be  obtained  by  the  fellowing  pro-Prepen- 
cess.     Three  parts  of  quick  lime,  and  one  part  it  sal^t^Mi* 
ammoniac  reduced  to  powder,  are  to  be  put  into  a  re- 
tort, and  the  beak  of  the  retort  immersed  under  mer- 

cttrj  in  the  mercurial  apparatus.  A  jar  filled  with 
mercury  is  inverted  above  it.  Heat  is  a]^lied  to  tlie 
retort,  and  a  gas  comes  over  in  great  abnndanee.  This 
gas  is  ainiftofifb,  or  ammoniacal  gas,  SalHsmmoniao 
Qoasbts  of  the  muriatic  acid  and  ammonia.  The  leni- 
ty of  lime  for  muriatic  acid  is  stronger  than  that  of  am- 
monia, and  therefore  the  ammonia  is  disengaged  in  the 
state  of  gas,  while  the  lime  combines  with  the  acid. 
The  gas  must  be  received  over  mercury,  because  it  is 
readily  absorbed  by  water.  *  109 s 

3.  Ammonia  in  the  state  of  gas  resembles  common  Propeitiei. 
It  is  transparent  and  coloerless,  and  may  be  in- 
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Sbct.  IV.  O/Ammonxa  and  its  Combinations, 

^  I.  This  substance  has  been  long  known  under  the 
names  of  volatile  alkali^  volatile  spirit  of  sal  ammoniac ^ 
caustic  volatile  alkali^  hartshorn^  spirit  of  hartshorn  and 
f^urins^  because  it  was  obtained  from  these  substances. 
It  has  received  the  name  ammonia^  from  so/  ammoniac^ 
a  salt  which  was  extracted  from  the  urine  and  dung 
of  camels,  collected  near  the  temple  of  Jupiter  Ammon 
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air. 


definitely  compressed  and  dilated.  The  smell  is  ex- 
tremely pungent  aod  acrid,  particularly  irritating  the 
eyes  and  nostrils.  It  has  an  acrid  and  caustic  taste, 
but  is  much  less  corrosive  than  the  otiier  alkalies.  It 
changes  vegetable  blues  to  a  green  colour.  It  is  lighter 
than  common  air.  Its  specific  gravity  is  0.000732; 
so  that  it  is  nearly  one  half  lighter.  According  to  Mr 
Kirwan,  a  cubic  inch  of  this  gas  weighs  only  .27  of  a 
grain. 

It  is  totally  unfit  for  respiration.  No  animal  can 
breathe  it  without  instant  death.  It  is  also  unfit  for 
the  support  of  combustion }  but  although  it  extlnguisbes 
burning  bodies,  the  flame  of  a  candle  let  down  into  this 
gas  is  considerably  enlarged  in  volume  by  the  addition 
of  another  flame,  which  is  of  a  pale  yellow  colour.  1099 

4.  This  gas   is   unaltered    by   the  action   of  light.  Actios  of 
When  it  is  exposed  to  a  strong  heat,  as  when  it  Is  pas-keat 
sed  through  a  red-hot  porcelain  tube,  it  is  decomposed 

and  converted  into  axotio  and  hydrogen  gases.  It  is 
also  decomposed  by  the  electric  spsrk.  When  it  is  ex-* 
posed  to  the  temperature  of — 45°,  it  is  condensed,  and 
assumes  a  liquid  form ;  but  if  returns  to  the  gaseous 
state  by  an  elevation  of  temperature.  iioo 

5.  There  is  no  action  between  oxygen  gas  and  this^f  oxigcs* 
gas  in  the  cold ;  but  if  the  two  gases  mixed  together  are 

nmde  to  pass  tliroogh  a  red-hot  porcelain  tube,  the  am- 
monia is  decomposed  ;  a  detonation  takes  place,  the 
hydrogen  combines  with  the  oxygen  and  forms  water. 
The  azote  passes  off'in  the  state  of  gas.  nox 

6.  There  is  no  action  between  this  gas  and  azotic  Cennon 
gas,  nor  it  there  any  action  between  common  air  and^ 
ammoniacal  gas  in  the  cold  5  bnt  if  the  mixture  be 

made 
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made  to  past  through  a  red-hot  porcelain  tube*  water 
is  formedi  and  the  gas  which  escapes  is  a  combination 
of  the  azotic  gas  of  the  atmosphere,  and  of  that  which 
entered  into  the  composition  of  ammonia.  But  if  the 
same  experiment  be  made  with  a  greater  proportion  of 
oxygen  gas,  the  product  is  nitric  acid,  which  is  formed 
by  the  combination  of  ^art  of  the  oxygen  and  the 
azote  *• 

7»  It  Imm  been  already  meottooed,  that  the  constito* 
eat  parts  of  ammonia  were  discovered  by  Scbeele  and 
Bergman^  and  Priestley  and  BerthoUet.  According 
to  the  experiments  of  the  latter,  ammonia  is  coniposea 
of  ^21  parts  of  axote,  and  29  of  hydrogen.  This  result 
was  obtained  by  deoomposiag  the  ammonia  by  means  of 
electricity.  One  huadred  parts  of  ammonia,  therefore, 
are  composed  of 

Azote  80 

Hydrogen     20 


100 


1103 
Off  water. 


8*  Ammoniacsl  gas  combines  ?ery  rapidly  with  wa- 
ter. If  a  bit  of  ice  be  brought  into  contact  with  this 
gas,  it  afaeorbs  and  condeases  it,  and  instantly  becomes 
Uquid*  There  is  at  the  same  time  a  fRrodoction  of 
cold )  but  water  in  the  liqoid  state,  as  it  absorbs  tbh 
gas,  becomes  warm,  because  the  gas  is  deprived  of  that 
^iteatity  ef  caloric  wUcb  is  necessary  to  retaia  it  in 
the  gaseous  fans.  The  water,  as  it  absorbs  the  gai, 
becomes  specificalFy  ligliter.  When  water  is  saturated 
with  thif  gas,  it  is  known  nnder  the  name  of  liqoid 
aflMBania.  The  specific  gravity  of  a  saturated  sokh 
tkn  is  0.9054.  tVhea  this  solatien  is  exposed  to  the 
temperatare  of  130^  the  aonnonia  is  driven  off,  and 
assames  the  gaseoas  form  $  and  when  i^  is  slowly  and 
gradually  cooled  to  the  temperature  of  from  —35  to 
•^42%  it  crystallizes ;  hot  when  the  temperature  is  ra- 
pidly dsminisbed  to  -^58^  it  assuoMS  t^  form  of  jelly. 

^AmL  dc    ^^  ^^  temperature  it  has  no  smtUt. 

CHm.  sssL      By  6ir  IL  Davy's  experiments,  a  saitnimtcd  soiation 

p.  2Sp.       of  anMBonia  ceataias,  ia  zoo  parts. 


Water 
Ammonia 


74-63 
25-37 

100.00 


He  bas  alsa  aaoertainad  the  diiFerent  prsportions  of 
water  and  ammeata  which  are  contained  in  100  parts 
XDavyU     ^  liqoid  ammonia    of  different  spaciic  gravities  I. 
fU^hn,  j^^^  ^  exhibited  ia  tha  foUowiag  table. 


Tasle  rfthg  yuantitiei  of  AmtmniOf  such  as  agists  in 
the  aerifirm  state^  saturated  with  water  at  52*,  rn 
Aqueous  atnmomacal  Solutions  of  different  specific 
gravities* 


100 
specific  gniT. 

A  ^^M^^B^M^A^^M  ^k 

■W.ter. 

Ajmnoimc. 

90K 

*5.37 

74.63 

9160 

22,07 

77.93 
80,46 

9iS5 

>9.54 

9320 

'ins 

82,48 

9385 

84,12 

943  5 

a 

M.53 

85.47 

9476 

#  ^B 

»3.4'S 

86,54 

9J13 

s 

12,40 

\V^ 

9545 

^0 

xi,?6 

88,44 

9573 

io,8a 

89,18 

9597 

10,17 

89.83 

9619 

9,60 

90,40 

9684 

9.50 

9^>S 

9639 

9,09 

90,91 
92,83 

97»3 

7.»7 

9*  The  order  of 
that  of  the  fixed  alkalies. 
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I.  Action  of  Phosphoms  en  Ammonia* 

1.  Tliefe  is  no  aetioa  between  ammonia  and  phosimo*  lyi^ji  [leat. 
rus  in  the  cold  \  but  when  the  two  gases  are  passed 
through  a  red-hot  porcelain  tube,  the  ammonia  is  de- 
composed, and  itk  constituent  parts  enter  into  combina- 
tion with  the  phosphorus.  There  is  formed  phosphorated 
hydrogen  gas,  and  phosphorated  azotic  gas.     In  this 

case  there  is  a  double  action  of  the  phosphoms,  one 
part  combining  with  the  hydrogen,  and  another  witb 
the  azote. 

2.  Ammonia  is  also  decomposed  hy  red-hot  charcoal, 
when  it  passes  over  ia  the  state  of  gas  at  this  tempera* 
tare.  Part  of  the  caibene  of  the  charcoal  eombinoa 
with  the  ammonia,  and  fimns  pruasic  acid. 

IL  Action  of  Salpbnr  on  AmBSoaia» 

X.  Ammonia  combines  with  sulphur  in  the  state  of 
Tapoor.  This  combination  constitutes  a  sulphoret  of 
ammonia,  which  has  the  property  of  decomposiofl;  water, 
and  is  then  converted  into  a  hydrogenated  snlphuret  of 
ammonia.  This  may  be  prepared  by  distilling,  in  a  re- 
tort, a  mixture  of  muriate  of  ammonia,  lime,  and  sulphur* 
By  this  process  a  liquid  of  a  deep  orange  colour,  which 
exhales  extremely  fetid  vapours,  on  account  of  the  ex- 
cess of  ammonia  which  it  contains,  is  produced.  This 
Was  known  under  the  name  of  the  filming  liquor  of 
Boyle,  This  sulphuret  is  decomposed  by  heat,  by  the 
acids  and  sulphurated  hydrogen  gas. 

2.  When  ammonia  absorbs  sulphurated  hydrogea 
gas,  either  by  agitating  the  gas  in  a  vessel  with  liquid 
ammonia,  or  by  passing  a  current  of  the  gas  through 
it,  there  is  an  evolution  of  caloric  and  the  formation 
of  vapour,  and  the  liquid  is  converted  into  an  oianffO 
colour.  This  is  the  hydrosulphnret  of  ammonia.  It 
has  no  longer  the  fetid  odour  of  the  hydrogenated  snl- 

phuratOi, 
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Ammonia,  phoret,  and  U  may  be  crystallized.    It  is  decomposed 
dec.       by  the  action  of  beat,  by  tho  acids,  and  by  the  meUlltc 
'oxides. 

III.  Compoands  of  Ammonia  with  the  Acids* 

I.  Sulphate  of  Ammonia. 

1.  The  compound  of  sulphuric  acid  with  ammonia 
was  formerly  called  secret  sal  ammoniac  of  Glauber^  be- 
cause it  was  discovered  by  that  chemist.  It  was  also 
called  vitriolated  ammonia^  and  wtrtolated  volatile  alkali. 
It  was  discovered  by  Glauber  in  examining  the  resi- 
duum of  the  decomposition  of  ammonia  by  means  of 
sulphuric  acid. 

2.  This  salt  may  be  formed  by  saturating^  the  acid 
with  the  alkali,  and  afterwards  crystallizing  it.^ 

3.  The  crystals  of  sulphate  of  ammonia  are  six-sided 
prisms  with   unequal   sides,  terminated   by  siz-sided 

2'ramids.  The  sulphate  of  ammonia  undergoes  little 
ange  in  the  air.  It  slowly  attracts  moisture  in  a 
humid  atmosphere.  It  is  soluble  in  two  parts  of  cold 
water,  and  in  a  similar  quantity  of  boiling  water. 

4.  When  exposed  to  heat,  it  melts  j  and  if  the  heat 
be  continued,  it  loses  a  part  of  its  base,  and  is  converted 
into  the  acidulous  sulphate  of  ammonia.  This  differs 
from  the  sulphate  by  its  sharp  taste,  and  its  property  of 
Teddening  vegetable  blues,  greater  solubility,  and  a 
different  action  on  several  compounds. 

5.  This  salt  is  not  decomposed  like  the  other  suU 
phatee,  on  account  of  its  greater  volatility.  The  com- 
.ponent  parts  of  this  salt,  according  to  Mr  Kirwan, 
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2.  Sulphite  of  Ammonia. 

•I.  The  compound  of  sulphurous  acid  with  ammonia 
IS  prepared  by  passing  a  stream  of  sulphurous  acid  gas 
into  a  vessel  with  liquid  ammonia.  The  gaseous  acid 
is  readily  absorbed,  much  heat  is  produced,  and  the 
sulphite  of  ammonia  crystallizes  on  the  cooling  of  the 
saturated  solution. 

2.  This  salt  is  in  the  form  of  six-sided  prisms  termt* 
nating  in  six-sided  pyramids,  or  in  that  of  four-sided 
rbomboidal  prisms,  with  three-sided  summits.  The 
taste  is  at  first  cool  and  pungent,  and  afterwards  suU 
phuroos.  It  is  deliquescent  in  the  air,  from  which  it 
absorbs  oxygen,  and  is  converted  into  the  sulphate.  It 
is  soluble  in  its  own  weight  of  cold  water.  The  solutioa 
.produces  a  great  degree  of  cold.  Boiling  water  dis* 
•solves  still  more.  Water  saturated  with  sulphite  of 
ammonia,  and  agitated  in  the  open  air,  presents  this 
salt  in  a  few  hours  converted  into  the  sulphate,  without 
any  crust  on  the  surface,  or  muddiness  in  the  liquid, 
because  it  is  very  soluble  in  water. 

3.  It  decrepitates  slightly  on  red-hot  coals  ;  when  it 
is  gradually  heated  in  a  close  vessel,  it  gives  out  at  first 
water  and  ammonia,  and  then  sublimes  totally  in  the 
•state  of  acidulous  sulphite. 

4*  The  constituent  parts  of  this  salt  are. 


.   Sulphurous  acid 
Ammonia 
Water 


3.  Nitrate  of  Ammonia. 

1.  This  compound  of  nitric  acid  and  amiAonia  was  HiaiMy. 
formerly  called  nitrous  sal  ammoniac^  iwflammabiemire. 

This  salt  has  been  particularly  examined  by  BerthoUet, 
and  more  lately  by  Sir  H.  Davy.  ^^ 

2.  Nitrate  of  ammonia  is  prepared  by  directly  com*  Pk«pan. 
bining  the  acid  and  the  alkali,  and  it  may  be  obtain- tloB. 
ed  in  crystals  by  careful  evaporation  and  slow  oooU 

ing.  ^  ^  .sue 

3.  This  salt  crystallizes  in  six-sided  prisms,  termi^pnipdie,. 
nating  in  long  six-sided  pyramids ;  but  the  appearance 

of  the  crystals  varies  with  the  temperature  in  which 
the  evaporation  goes  on.  Sometimes  they  are  in  long 
silky  threads,  soft  and  elastic }  the  taste  is  very  acrid, 
bitter,  and  penetrating^   and  tho  specific  gravity  is 

1.5785.  ^  ^  „j5 

4.  When  the  nitrate  of  ammonia  is  exposed  to  theActioaof 
air,  it  attracts  moisture,  and  deliquesces.    It  is  soloble  water, 
in  two  parts  of  cold  water.     Boiling  water  dis8olv«8 
double  of  its  owa  weight.  ^  ^^^ 

5.  Nitrate  of  ammonia  very  readily  ondergoes  tlieofhcat 
watery  fusion.     If  the  heat  be  continued,  it  is  entirely 
deprived  of  its  water  of  crystallization  %  and  when  toe 
temperature  is  increased,  it  explodes  spontaaeoosly, 
giving  out  at  the  same  time  a  white  brilliaat  flame, 

with  considerable  noise  \  it  is  then  entirely  dissipated 
into  vapour.  This  detonation  instantaneously  takes 
place,  when  the  nitrate  of  ammonia  is  thrown  on  a 
red-hot  iron.  It  was  from  this  property  that  the  salt 
derived  its  name  of  inflammable  nitre.  The  nature  of 
this  rapid  combustion  will  be  understood  by  consider- 
ing the  component  parts  of  the  salt.  The  hydrogen  of 
the  ammonia  enters  into  combination  with  the  oxygeil 
of  the  acid  ;  water  is  formed,  and  azotic  gas  is  dis«i> 
gaged  from  each  of  the  component  parts  of  the  salt. 
In  the  different  states  of  crystallization,  this  salt  re- 
quires different  temperatures  for  its  fusion  and  decom- 
position.  The  following  are  the  conclusions  firom  Sir 
H.  Davy*s  experiments. 

^  a.  Compact  or  dry  nitrate  of  ammonia  nndeigoea 
little  or  no  change  at  temperatures  below  260^. 

**  b.  At  temperatures  between  275°  and  300%  it 
slowly  sublimes  without  decomposition,  or  without  be- 
coming fluid. 

*'  c.  At  320*  it  becomes  fluid,  decomposes,  and  still 
slowly  sublimes  j  it  neither  assuming  nor  continning 
in  the  fluid  state,  without  decomposition. 

*'  d.  At  temperatures  between  340^  and  480^,  it  de- 
composes rapidly. 

**  e.  The  prismatic  and  fibrous  nitrates  of  ammonia 
become  fluid  at  temperatures  below  300^,  and  undergo 
ebullition  at  temperatures  between  360^  and  400®, 
without  decomposition. 

<'yi  They  are  capable  of  being  heated  to  430* 
without  decomposition  or  sublimation,  till  a  oertaia 
quantity  of  their  water  is  evaporated. 

"  g.  At  temperatures  above  450%  they  underg|0  de- 
composition. 
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•  lUiMrc/k.     ^*  ^^  eompoiient  parts  of  nitrate  of  ammoiiia  are, 
pu  s^         aceording  to 

Ssr^         Acid.  ^    57     46 
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Sir  H.  DaTj  liaa  aseertained  the  proportions  of  the 
Gooipofieiit  parts  of  tiiis  salt  in  its  thrse  different 
states  t. 
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7*  This  salt  has  beeo  applied  to  no  use  hot  for  the 
purposes  of  chemical  experiment,  and  especially  for  the 
preparation  of  the  nitrons  oxide  or  gaseous  oxide  of 
axote,  which  has  heen  ahneady  described  in  treating  of 
the  compoonds  of  axote. 

4*  Nitrate  of  Ammonia. 

If  this  salt  be  formed  by  depriving  the  nitrate  of 
ammonia  of  part  of  its  acid,  it  most  be  extremely  diffi* 
tFMTcroy.tmlt,  Foarcroy  obsenres,  to  obtain  it  in  this  way,  be- 
^J?"*?*    fcre  the  salt  is  totally  decomposed  J. 

P*  '^^  c>  Mariate  of  Ammonia. 

I  no  ^ 

Historfi  I.  The  compound  of  muriatic  acid  and  ammonia  has 

heen  known,  ftona  time  immemorial,  by  the  name  of  sal 
ammoniac*  It  deriyes  this  name  from  Ammonia,  a 
country  of  Libya,  which  name  is  descriptive  of  the  sandy 
soil  of  that  region  (a).  Hence  too  is  the  origin  of 
the  epithet  Amman  given  to  Jupiter,  to  whom  a  tem* 
pie  was  erected  in  that  country.  This  salt  was  ori- 
ginally collected  in  mat  quantities  near  this  temple, 
where  it  was  formed  in  the  sand,  from  the  excrementi- 
tioos  matters  of  different  animals,  particularly  camels. 
It  was  well  known  to  the  Greeks  and  Romans,  and 
was  employed  by  them  in  several  arts.  Before  the  na« 
ture  of  this  salt  was  kuown,  it  was  chiefly  brought 
from  Egypt  \  but  it  is  now  found  to  exist,  ready  form- 
ed, in  dtSerent  countries,  patticularly  in  the  vioitiity 
of  volcanoes,  where  it  seems  to  be  sublimed.  It  is 
found  also  in  the  mountains  of  Tartary  and  Thibet,  in 
grottoes  in  the  neighbourhood  of  Puzxuoli,  and  dis- 
solved in  the  waters  of  some  Imkes  in  Tuscany.  The 
nature  of  the  muriate  of  ammonia  was  first  discovered 
by  Geoffroy ;  it  was  afterwards  more  accurately  exa- 
mined by  Duhamel ;  and,  at  last,  its  properties  were 
folly  developed  by  Black,  Bergman,  and  Scheele,  Ber- 
J 121  thollet  and  Foorcroy. 
PariBca-  2«  The  muriate  of  ammonia,  which  is  found  ready 

tisn.  prepared  in  nature,   is  extremely  impure.     It  must 

therefore  be  subjected  to  several  processes,  to  separate 
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on 
the  foreign  matters  with  whieh  it  is  impfegnatcd*  The  AaMionia, 
salt  whidi  is  found  sublimed  in  the  crater  of  voica*       &.c. 
noes,  is  generally  mixed  with  araenie  and  snlphnr. ' 
In  Egypt  it  is  prepared  by  collecting  together  the  ex- 
crements of  animals   whieh   feed    on   saline  plants. 
These  substances  are  dried  and  burnt  in  furnaces  which 
are  constructed  on  purpose,  or  Med  as  the  common 
materials  of  fuel.     The  soot  which  is  thus  Carmed,  is 
collected,  and  put  into  larg^   glass  bottles,   and  ex« 
posed  to  a  strong  heat,  which  is  gradually  increased 
for  72  hours.     Towards  the  second  day  the  salt  is  su« 
blimed,  and  attaches   itself  to  the  upper  part  of  the 
bottles.     When  the  •apparatus  has  cooled,  (he  bottles 
are  broken,  and  the  salt  in  form  of  a  cake  is  taken  oot| 
which  amounts  to  little  less  than  one-third  of  the  soot 
which  was  employed.    This  manuf^tuie  is  carried  on 
at  Grand  Cairo  \  and  the  French  consul  then  resident 
there,  communicated  an  account  of  it  to  the  Academy 
of  Seieoces,  in  the  year  17 19*    But  it  was  not  till . 
40  years  after  this  period  that  it  was  manufactored  in 
Europe.  The  first  manufactory  was  established  in  Ger- 
many in  X  759  $  others  afterwards  eommenced  in  France, 
and  in  different  parts  of  Britain. 

In  the  European  manufactories  it  is  prepared  by  dif- 
ferent processes.  SooMtimes  the  calcareous  muriate  is 
precipitated  by  a  carbonate  of  ammonia  extracted  from 
animal  matters.  After  the  lime  is  deposited,  the  liquor 
is  evaporated,  and  the  muriate  of  ammonia  is  sublimed. 
Sometimes  too  it  is  prepared  by  forming  a  sulphate  of 
ammonia  \  and  by  mixing  the  salt  with  a  muriata«of  soda, 
and  exposing  the  mixture  to  heat,  a  double  decomposi- 
tion is  effected,  and  the  muriate  of  ammonia  is  sublimed. 
It  is  also  prepared  by  the  direct  combination  of  muriatic 
acid  and  ammonia.  im 

3.  Prepared  in  this  way  by  sublimation,  it  is  in  the  Propcrtief* 
foiin  of  a  solid  mass,  which  has  some  degree  of  elasti* 

city.  It  yields  to  the  pressure  of  the  finger,  may  be 
compressed  into  smaller  bulk,  and  is  with  difficulty  re- 
duced to  powder.  The  specific  gravity  is  1^.2.  The 
taste  is  pungent,  acrid,  and  cooling.  By  solution  in 
water  and  slow  evaporation,  it  crystallizes  in  the  form 
of  long  four-sided  pyramids.  Tne  primitive  form  of 
the  crystal  is  the  regular  octahedron  \  and  that  of  the 
integrant  particle,  the  regular  tetrahedron.  Some- 
times it  crystallizes  in  cubes,  and  sometimes  the  prisms 
are  very  small,  and  grouped  together,  exhibiting  a  fea- 
thery sppearance.  xiaj 

4.  The  muriate  of  ammotiia  is  not  altered  by  expo-  Aolioa  of 
sure  to  the  air.     It  is  soluble  in  three  or  four  times  its^*'^* 
weight  of  cold  water.     Great  cold  is  produced  during 

the  solution  ;  and  on  this  account  it  is  employed  with 
snow  and  ice  in  the  production  of  artificial  cold.  Boil- 
ing water  dissolves  nearly  its  own  weight  of  this  salt.        ,,_ 

5.  Tbe  muriate  of  ammonia  is  fusible  and  volatile.  Of  hcftt . 
When  it  is  thrown  on  red-heat  coals,  it  is  entirely  dis- 
sipated in  white  vapour.     Exposed  to  a  high  tempera- 
ture, it  is  decomposed.  ^^e 

6.  This  salt  is  readily  decomposed  by  the  sulphuric  Of  Mm 
acid,  which  disengages  the  muriatic  acid  with  violent 
effervescence.    It  is  also  decomposed  by  the  nitric  acid, 
which  oxygenates  the  muriatic  acid.    In  this  way  a 

4  D  nitro-mnriatic 


(a)  From  the  Greek  word  a^yiK,  which  signifies  $and. 
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Amuioiila,  Ditro-mariatle  Acid  is  preptml,  which  is  employed  for 
€tc.  the  fiolotioti  of  gold.  Barytety  poUsh,  soda,  and  Hme^ 
decompose  the  mariate  of  ammonia,  aad  disengage  the 
ammonia  in  tlie  state  of  gas,  merely  by  trituration ;  but 
if  heat  be  applied,  the  decomposition  is  more  rapid  and 
complete. 

7.  According  to  the  analysis  of  Mr  Kirwan,  the  com* 
ponent  parts  of  the  rnvriate  of  ammonia  are, 
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4^75 

25.00 

32-35 

100.00  •• 


iiaS 
Prepara- 
tioa. 


X139 
Pioperticfc 


8.  No  salt  is  more  generally  employed  than  muriate 
of  ammonia.  In  chemistry  it  is  used  for  the  extrac- 
tion of  ammonia,  and  the  carbonate  of  ammonia ;  for 
the  production  of  cold,  and  as  an  instrument  of  analy* 
sis.  It  is  also  employed  in  medicine  j  in  ti^s  art  of 
dyeing,  for  the  preparation  of  colours  }  in  metallurgy, 
for  the  indication  and  separation  of  some  metallic  sub- 
stances,  and  in  the  arts,  for  covering  the  surface  of 
copper  and  other  vessels,  to  prevent  ozydation  in  the 
process  of  tinning  j  and  for  the  same  purpose  in  solder* 
ing. 

6.  Hyperoxymuriate,  or  Chlorate  of  Ammonia. 

The  compound  of  hyperoxymoriatic  acid  and  am- 
monia is  formed  by  pouring  carbonate  of  ammonia  in- 
to a  solution  of  any  of  the  earthy  byperoxymoriates« 
A  double  decomposition  takes  PJAce,  and  a  hyperoxy- 
muriate of  ammonia  is  formed.  This  salt  is  very  soluble 
in  water  and  in  alcohol.  It  is  decomposed  at  a  low 
temperature,  and  gives  out  a  quantity  of  gas  together 
•with  a  smell  of  by peroxy muriatic  acid.  Such  a  smell, 
Mr  Chenevix  observes,  is  doubtless  owing  to  the  great 
quantity  of  oxygen  contained  in  the  acid,  which  is  more 
than  what  is  necessary  to  combine  with  the  hydrogen 
contained  in  the  kikali.  Some  part,  therefore ,  is  dis- 
engaged without  decomposition.  Mr  Chenevix  who 
formed  this  salt,  could  not  succeed  in  ascertaining  the 
proportion  of  itii  constituent  parts  f  • 

7*  Fluate  of  Ammonia. 

1.  This  compound  of  fluoric  acid  and  ammonia  is 
prepared  by  saturating  the  acid  with  the  alkali.  By 
evaporation  it  crystallizes  in  small  needles  or  prisma, 
which  have  a  pungent  taste  analogous  to  that  of  sul- 
phate of  ammonia. 

2.  When  it  is  heated,  this  ^salt  gives  out  ammonia, 
and  is  sublimed  in  the  state  of  an  acidulous  fluate. 
This  salt  decomposes  the  nitrate  and  muriate  of  lime, 

,  ,  and  the  sulphate  of  magnesia. 

8.  Borate  of  Ammonia. 

The  compound  of  boracic  acid  and  ammonia  is  little 
known.  It  is  formed  by  the  direct  union  of  the  acid 
with  the  alkali.  It  has  so  little  permanency,  that  the 
solution  being  evaporated,  the  whole  of  the  ammonia 
is  voUtilized,  while  the  boracic  acid  crystallizes.  The 
•  jFVnireroybase  of  every  other  salt  decomposes  it*. 

Chim,  iii.  9*  Phosphate  of  Ammonia. 

V*  33^-  2.  This  salt,  the  compound  of  pliosphorie  acid  and 
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ammonia,  was  long  coafoonded  with  the  phosphate  of 
soda,  as  it  exists  with  it  in  urine,  under  the  names  of 
futihle  9aU^  native  sali  of  urine,  microcosmic  salu    It 
was   first  accurately   distinguished  by  Scblosser,  De  y^^^j^ 
Chaulnes,  and  Rouelle,  about  the  year  1770^  soon  af-Ugigf. 
ter  by  Lavoisier,  and  more  lately  by  Vauquelin.  ^ 

2.  At  first  it  was  extracted  firom  the  salt  of  urine;  Pi«pu». 
and  many  processes  were  adopted  to  obtain  it  pure,  and  imib. 
separate  from  the  muriate  and  phosphate  of  soda,  with 
which  it  is  always  accompanied.  It  is  now  prepared 
artificially  by  directly  combining  phosphoric  acid  with 
ammonia  \  and  by  slow  evaporation  of  the  solutioift  to  A 
certain  consistence  cry  stab  are  obuined  on  cooling.  2199 

3.  The  phosphate  of  ammonia  crystallizes  in  regular  Propenkv 
four-sided  prismn,  terminated  by  four  equal-sided  pyra^ 

mids,  and  sometimes  in  the  form  of  small  needles  close- 
ly interwoven  with  each  other.  It  has  a  cooling,  sa- 
line, pungent  taste,  and  changes  the  symp  of  violets  to 
a  green  colour.    Its  specific  gravity  is  1.8051.  n^ 

4.  In  a  moist  air,  it  is  slightly  deliquescent,  butActiMif 
otherwise  it  is  unchanged.     It  is  soluble  in  four  parts  ^^^taa 
of  cold  water,  and  still  more  so  in  boiling  water.  XX55 

5.  Exposed  to  heat,  it  undergoes  the  watery  fusion.  Of  beit 
swells  up,  and  melts  into  a  transparent  glass,  which  is 

acid,  part  of  the  base  being  driven  off.  Hence  it  de- 
rived the  name  o^Jwible  salL  ^^ 

6.  It  is  readily  decomposed  by  charcoal,  by  the  sul- Acidic 
phuric,  nitric,  and  muriatic  acids,  and  by  the  two  fixed 
alkalies.  x,^. 

7»  The  phosphate  of  ammonia  is  employed  as  a  flux  Uses. 
in  essaying  mineral  substances  with  the  blow-pipe.     It 
is  greatly  used  also  in  the  fabrication  of  coloured 
glasses  and  artificial  precious  stones. 

JO.  Phosphite  of  Ammonia. 

.    .  .  *'3*- 

I*  This  is  a  compound  of  phosphoroos  acid  and  am-Pregim. 

mdtiia.     It  is  prepared  by  the  direct  combination  oftlon. 

the  acid  with  ammonia  or  the  carbonate  of  ammonia, 

and  by  slow  evaporation  it  may  be  obtained  in  cry- 

2.  It  sometimes  crystallizes   in   long   transparent  Pkopenki* 
needles,  and  sometimes  in  four-sided  prisms,  terminat- 
ed by  four^sided  pyramids.    It  has  a  strong  pungent 

taste.      ....  ii'40 

3.  This  salt  is  slightly  deliquescent  in  the  air,  is  so-lctioBof 
luble  in  twice  its  weight  of  cold  water,  and  being  more  'vmtet^ 
soluble  in  boiling  water,  it  crystallizes  on  cooling.  1x41 

4.  When  it  is  heated  on  charcoal  with  the  blow-Ofkcat. 
pipe,  it  boils  up,  and  loses  its  water  of  crystallization* 
When  this  has  escaped,  it  is  surrounded  with  a  fine 
phosphoric  lights  and  as  the  salt  begins  to  vitrify, 
there  are  evolved  bubbles  of  gas,  which  bum  as  they 
come  in  contact  with  the  air,  with  a  vivid  flame,  and 
form  with  the  atmosphere  a  ring  of  white  vapour  of 
pliosphorie  acid.     What  remains  is  phosphoric  acid  in 

the  vitreous  state.  The  same  effect  may  be  produced 
by  heHtiog  six  or  seven  grains  of  the  salt  in  a  small 
glass  globe  to  which  a  tube  is  adapted,  and  immersed 
under  jara  over  mercury.  The  salt  roelcs^  swells,  and 
gives  mat  bubbles  of  pliosphorated  hydrogen  gas,  which 
spontaneously  inflame  as  they  come  in  contact  with  the 
air,  and  exhibit  the  white  coronet  of  vaponr  which  is 
the  characteristic  property  of  the  combustion  of  this 
gas.  During  this  decomposition,  the  base  of  the  salt, 
th&  ammonia,  is  also  volatilized,  and  pore  phosphoric 

acid 
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AvmoiiUit  Acid  remaiDS  behind.    This  taSt  is  decomposed  hy  chftr* 
fcc.      ^a1,  the  acids,  and  i>y  potash  and  soda. 

5*  The  constitaent  parts  of  this  salt  are  the  Ibllow- 

^'^^  Phosphoioas  acid,     26 

Ammoniai  51 

"Water,  23 

100 
6.  It  has  not  hitherto  been  applied  to  any  nse, 

II*  Carbonate  oF  Ammonia. 

I.  The  compound  of  carbonic  acid  with  ammonia 
has  been  distiogaished  by  different  names,  as  amcrete 
volatile  alkali^  aerated  volatile  alkali^  and  cretaceous  sal 
ammoniac.  Its  peculiar  nature  and  properties  were 
"not  clearly  understood,  till,  by  the  discovery  of  Dr 
Black,  it  was  demonstrated  to  be  a  compound  salt. 
This  salt  is  obtained  by  a  great  many  different  proces- 
ses. Formerly  it  was  procured  by  distilling  animal 
matters,  and  particularly  horns,  as  the  horns  of  the 
hart,  whence  it  derived  the  name  of  volatile  salt  of 
bartshom. 

2«  Carbonate  of  ammonia  may  be  prepared  by  di- 
rectly combining  carbonic  acid  and  ammonia  in  the 
state  of  gas  over  mercury ;  or  it  may  be  obtained  by 
mixing  together  two  parts  of  chalk,  and  one>  part  of 
muriate  of  ammonia,  well  dried  and  reduced  to  pow* 
i3er,  and  exposing  them  to  heat  in  a  porcelain  retort. 
The  gas,  as  it  eomes  over,  is  collected  in  a  receiver, 
which  is  to  be  cooled  with  cloths  moistened  with  wa« 
ten  .  This  is  the  carbonate  of  ammonia,  which  is  sub- 
limed and  attaches  itself  to  the  sides  of  the  receiver. 
In  this  process  there  is  a  double  decomposition.  The 
carbonic  acid  of  the  lime  combines  with  the  ammonia, 
and  forms  carbonate  of  ammonia,  which  is  driven  off 
bj  heat  \  and  the  muriatic  acid  of  the  muriate  of  am- 
monia combines  with  the  Inne  and  forms  nrariate  of 
lime,  which  remains  in  the  retoit. 

3.  The  carbonate  of  ammonia  is  crystallized ;  but 
the  crystals  are  so  irregular,  that  their  form  has  not 
been  accurately  ascertained.  Bergman  describes  them 
as  octahedrons,  whose  four  angles  are  truncated  y  while 
according  to  Rom^  de  Lisle,  they  are  compressed  four- 
aided  prisms,  terminated  by  a  two-sided  summit.  The 
taste  of  this  salt  is  slightly  acrid,  aud  the  smell  is  per- 
ceptibly that  of  ammonia,  though  more  feeble.  It 
converts  vegetable  blues  to  green.  Its  apecific  gravi« 
ty  is  a^66.  1 

4.  When  this  salt  is  pure,  it  is  not  sensibly  changed 
by  exposure  to  the  air.  It  is  very  soluble  in  water, 
and,  during  its  solution,  produces  cold.  Two  parts  of 
cold  water  dissolve  more  than  one  of  the  salt.  Water, 
at  the  temperature  of  about  120®,  discolves  more  than 
its  own  weight,  &c.  When  it  is  rapidly  cooled,  the 
aalt  crystallizes  in  the  most  regular  form  which  it  as- 
sumes. Boiling  water  -cannot  be  employed  for  its  so- 
lution, because  at  this  temperature  the  salt  is  driven 
off  in  the  state  of  vaponr.  When  this  salt  is  thrown 
upon  hot  iron,  it  melts,  boils,  and  is  converted  into  va- 
pour. 

5.  It  is  decomposed  by  all  the  acids  with  effer- 
Tescenoe  ;  and  the  effefveseenoe  with  this  salt  is  mora 
violent  than  with  the  carbonate  of  the  two  fixed 
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alkalies,   becaase  the  proportion  of  carbonic  acid  is  A^aimonia, 
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greater. 

6.  The  constituent  parts  of  this  salt,  according  to 
Bergman,  are. 


Carbonic  aoid. 

Ammonia, 

Water, 
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45 
43 

12 

100 


But  Mr  Davy  has  fbond,  that  the  proportion  of  acid 
and  water  in  this  salt  depends  on  the  temperature  at 
which  it  is  formed.  It  is  greater  when  the  tempera- 
ture is  low,  and  •diminishes  as  the  temperature  is  in* 
creased.  up 

7.  This  salt  is  em^yed  in  medicine,  and  also  inUies. 
the  mannfaoture  of  muriate  of  ammonia,  for  which  pur- 
pose it  is  produced  by  distillation  firom  animal  matters. 
The  use  of  it,  when  it  is  mixed  with  volatile  oils,  as  a 
perfume,  or  as  a  stimulant  in  smelling  bottles,  is  well 
known. 


12.  Arseniate  of  Ammonia. 
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I.  This  salt,  the  compound  of  arsenic  acid  and  am-Prepu«- 
monia,  is  formed  by  combining  the  acid  with  the  al-  ^^ 
kali.     When  the  solution  is  evaporated,  it  affords  cry- 
stals of  arseniate  of  ammonia.  j|^, 

2«  It  crystallises  in  the  form  of  rhomboidal  prisms  }  Pn^iertiet. 
or,  with  an  excess  of  acid,  in  the  form  of.  needles* 
The  crystals  of  the  first  convert  the  symp  of  violets  in- 
to green,  and  those  of  the  second  are  deliquescent  in 
the  air.  j^.^ 

3.  When  this  salt  is  gently  heated*,  the  ammonia  is  Action  of 
disengaged,  and  the  arsenic  acid  remains  behind  ^  but  heat. 
when  the  heat  is  violent  and  sudden,  part  of  the  alkali 
and  of  the  acid  are  decomposed,  water  is  formed,  azo- 
tic gas  is  disengaged,  and  the  arsenic  is  sublimed  in  the 
metallic  state. 

13.  Ar^nite  of  Ammonia. 

This  is  a  compound  of  the  white  oxide  of  arsenic,  or 
arsenioBS  acid,  with  ammonia  ^  but  nothing  is  known  of 
its  properties. 

14.  Tungstate  of  Ammonia. 

1.  This  compound  of  tungstic  acid  and  ammonia  U  Prepara- 
ibrmed  by  dissolving  the  oxide -of  tungsten  in  the  sohi-^on. 
tion  of  ammonia  or  carbonate  of  ammonia  ^  and  by  eva- 
porating the  solution,  the  aalt  is  obtained  10  (he  form 

of  crystals. 

2.  It  crystallizes  in  smaU  scales,  which  have  some  PropeSes. 
resemblance  to  boracic  acid }  or  in  small  needles,  which 

are  four-sided.     This  salt  has  a  metallic  taste.     It  is 
not  deliquescent  in  the  air,  but  xs  aoluble  in  water. 
When  it  is  exposed  to  heat,  it  is  decomposed. 
3*  The  component  parts  of  this  salt  are, 


Tnngatic  acid, 
Ammonia  and  water, 


78 

100 


15.  Molybdate  of  Ammonia. 

i6»  Chromate  of 
4D2 


17*  Acetate 
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17.  Acetate  of  Ammonia. 

X*  This  compound  of  acetic  acid  and  ammonia  bas 
been  long  known  by  the  name  of  spiritUB  mindereru 
in  this  state  it  is  combined  with  an  excess  of  acid.  It 
may  be  obtained,  but  with  some  difficulty,  on  account 
of  its  volatility,  by  slow  evaporation.  It  then  crystal- 
lizes in  the  form  of  needles.  .  Crystals  are  also  obtain- 
ed by  very  slow  sublimation  of  this  salt. 

2.  The  crystals  of  acetate  of  ammonia  are  long,  slen- 
der, flat,  and  pointed,  of  a  pearly  white  colour  *.  The 
taste  is  cooling,  with  a  mixture  of  sweet.  Exposed  to 
air,  it  is  deliquescent,  and  is  very  soluble  in  water. 
When  it  is  heated  to  the  temperature  of  170^,  it  melts  \ 
and  when  the  temperature  is  raised  to  25^,  it  is  sab* 
limed.  By  distillation  of  the  salt  in  solution,  with  a 
strong  heat,  it  is  partly  decomposed.  The  ammonia  is 
fi/st  driren  oflP,  then  the  acid,  and,  towards  the  end  of 
the  process,  part  of  the  neutral  salt. 

1 8^  Oxalate  of  Ammonia. 

1.  The  compound  of  oxalic  acid  and  ammonia  may 
be  prepared  by  directly  combining  the  acid  with  the 
alkali.  Ey  evaporating  the  solution,  the  salt  crystal- 
lizes. 

2.  When  the  acid  is  satorated  with  the  alkali,  the 
crystals  are  in  the  form  of  fonr-sided  prisms,  terminated 
by  two-sided  summits  ;  one  of  which  is  larger,  and  in- 
cludes three  sides  of  the  prism.  These  salts  are  soluble 
in  water. 

3.  When  this  salt  is  exposed  to  lieat,  carbonate  of 
ammonia  is  driven  off,  and  nothing  remains  behind  but 
a  little  charcoal.  From  this  it  appears,  that  the  acid 
is  decomposed,  the  carbon  and  oxygen  combining  to- 
gether to  form  carbonic  acid,  which  enters  into  combi- 
nation with  ammonia.  It  is  decomposed  by  the  mineral 
acids.  The  oxalic  acid  combines  with  it,  and  forms  an 
acidulous  oxalate  ef  ammonia.  The  oxalates  of  potash 
and  soda  form  compounds  with  this  salt,  which  are 
known  by  the  name  of  triple  ^lis» 

4.  This  is  one  of  the  most  useful  salts  to  be  employ- 
ed as  a  reagent  in  detecting  lime  in  liquid  solutions,  and 
for  ascertaining  the  nature  and  proportions  of  calcare- 
ous salts. 

19^  Tartrate  of  Ammonia. 

The  compound  of  tartaric  acid  and  ammonia  forms, 
a  salt  which  very  readily  crystallizes.  This  salt  bas  » 
cooHn^y  bitter  taste,  is  very  soluble  in  wator,  and  easily 
decomposed  by  heat.  It  is  subject  also  to  spontaneous 
decomposition.  By  the  action  of  the  stronger  acids, 
part  of  the  base  is  separated,  and  it  is  coaverted  into 
an  acidaloas  taitmCe  of  ammonia. 

20.  Citrate  of  Ammonia. 

1.  Tttis  salt,  which  is  a  compoand  of  citrie  acid  and 
a^mmonia,  is  formed  by.  the  direct  combiftation  of  the 
acid  and  alkali,  and  it  crystallizes  when  the  sobitiou  is. 
evaporated  to  the  consistence  of  a  thick  ityrop. 

2.  The  crystals  are  iar  tkui  form' of  an  elongated  prism. 
They  are  very  soluble  in  water,  and  have  a  saline  cool- 
ing taste,  litis  salt  is  decomposed  by  heat|  the  ammo- 
ilia  being  driven  off. 

3.  It  is  composed  of. 


Acid  62 

Ammonia     38 


100 


.    2Z.  Malate  of 

This  salt,  which  is  a  compound  of  malic  acid  and 
ammonia,  is  a  very  soluble  and  deliquescent  salt.  Its 
other  properties  are  unknown. 

22.  Benzoate  of  Ammonia. 

The  compound  of  benzoic  acid  and  ammonia  forms 
a  very  soluble  salt,  which  readily  crystallizes,  and  the 
crystals  arrange  thenaselves  in  an  arboresoeol  or  plu- 
mose form.  This  salt  is  volatile,  and  is  dacomposed  by 
all  other  acids  *.  •  Fwrcrvy 
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23.  Succinate  of  Aumionuu  ufUHu  m 

The  compound  of  succinic  acid  and  ammonia  forms 
a  salt,  which  affords  needle-shaped  crystals  that  are 
deliquescent,  and  are  sublimed  by  heat,  without  being 
decomposed. 

24 <  Saccolate  of  Ammonia. 

Nothing  farther  is  known  of  this  salt,  than  that  it 
has  au  acid  taste,  and  is  readily  decomposed  by  heat. 

25.  Camphorate  of  Ammonia. 

1.  This  salt,   which   is  a  compound  of  camphoric  zVepam- 
acid  and  ammonia,  is  prepared  by  adding  the  acid  to^®°* 

a  solotion  of  carbonate  of  ammonia^  and  hot  water, 
till  effervescence  ceases.  The  evaporation  must  be 
conducted  with  a  very  gentle  heat,  on  account  of  the 
volatility  of  the  ammonia.  n^j 

2.  It  is  difficult  to   obtain   this  salt  crystallized.  IVqierticf^ 
When  the  solution  is  too  much  evaporated,  it  affords 

a  crystalline  mass,  in  which  appear  small  needles  j  but 
if  it  be  evaporated  to  dryness  there  remains  a  solid 
opaque  mass,  which  has  a  sightly  bitter  and  pungent 
taste. 

3*  This  salt  ia  slightly  deliquescent  in  the  air ;  1 1  is 
not  very  soluble  in  cold  water,  but  may  be  dissolved 
ia  three  parts  of  boiling  water.  In  these  salts,  it 
would  appear  that  the  acid  resists  the  action  of  the  wa- 
ter ;  for  when  there  is  aa  jexcess  of  base,  they  become 
more  soluble.  '  ii5j 

4.  Exposed  to  heat  00  red-hot  coals,  it  swells  aod^^^tioa  vi 
melts,  and  then  rises  in  vapour.     With  the  blow-pipe,  ^^^ 

it  gives  a  blue  and  red  flame,  and  is^entirely  dissi- 
pated, j,^ 

5.  This  salt  is  decomposed  by  the  sulphuric,  nitric,  Of  acids. 
and  muriatic  acids^  and  if  the  solution  be  sufliciently 
concentrated,  the  camphoric  acid  is  deposited.     It  is 

also  decomposed  by  potasli  and  soda,  and  more  rapidly 
with  the  assistance  of  heat.  This  salt  is  completely  so? 
luble  ia  alcohol  t.  ,  j^^  ^ 

26.  Suberate  of  Ammonia*  ^  ,. 

P  31' 

This  compound  of  suberic  acid  with  ammonia  af- 
fords crystals  in  tlie  form  of  parallelopipeds.  It  has 
a  slight  saltish  taste,  leaving  an  impression  of  bitterness. 
It  reddens  vegetable  bines,  and  is  deliqaesccnt  in  the 
%pr.    lii  is  very  soluble  ia  water..  When  it  ia^thrown 


AmmBf^  Ml  barnittg  coals,  it  swells  vp,  and  is  deprived  of  its 

Uo^      water  of  crystalUzation*     It  is  entirely  dissipated  by 

"-     '         Ibe  action  of  tbe  blow-pipe.     It  is  d^^conaposed  by  the 

salpbnric,  nitric,  moriatic,  and  oxalic  acids,  by  the 

«  Afmat.i$^^  alkalies,  and  tbe  alaminous  and  magnesian salts** 

2Sr i!*?;  ^7-  Mellate  of  Ammonia, 

laiii*  p^  55* 

Tbis  salt,  which  is  a  compoend  of  mellitic  acid  atid 

ammonia,  is  formed  by  saturating  the  acid  with  the 

alkali.    By  evaporation  it  affords  transparent,  six-sided 

crystals.     This  salt,  when  exposed  to  the  air,  becomes 

opaqoe,  and  of  a  silvery  white  colour. 

28.  Lactate  of  Ammonia. 

This  compound  of  lactic  acid  and  ammonia  forms  a 
salt  which  crystallizes.  It  is  deliquescent  in  the  air, 
and  is  decomposed  by  beat,  great  part  of  the  ammonia 
being  driven  offl 

29.  Prussiate  of  Ammonia. 

Tbe  compound  of  prnssic  acid  and  ammonia  affords 
a  salt  wbicb  has  the  edour  of  ammonia.  When  this 
salt  is  exposed  to  beat,  it  is  entirely  dissipated* 

30.  Sebate  of  Ammonia. 

31.  Urate  of  Ammonia. 

The  compound  of  uric  acid  and  ammonia  forms  a 
salt  which  is  not  very  soluble  in  water,  and  in  many  of 
its  properties  resembles  tbe  acid  itself. 

IV.  Compounds  of  Ammonia  with  Inflammable  Sub- 
stances. 

1.  Ammonia  enters  into  combination  with  alcohol, 
with  the  assistance  of  a  moderate  heat ;  but  the  am- 
monia is  separated  when  the  mixture  is  exposed  to  a 
temperature  below  the  boiling  point  of  alcohol. 

2.  Ammonia  readily  mixes  with  ether ;  but  the  na- 
ture of  the  compound,  or  whether  it  be  a  chemical 
combination,  is  not  known. 

3.  Ammonia  forms  a  compound  with  the  fixed  oils, 
which  is  well  known  under  the  name  of  soap  or  /iW> 
ment, 

4.  With  the  volatile  oils  it  forms  compounds,  which 
have  somewhat  similar  properties. 

Chap.  XIII.  Of  EARTHS. 

I,  Th£  word  earth  is  takea  in  different  fitgnifica- 

tiohs.     Sometimes  it  signifies  the  globe,  and  sometimes 

it  is  used  to  denote  the  soil  on  the  surface  of  the  globe. 

In  chemistry  it  is  employed  to  signify  certain  elenoentary 

substances,  of  which  a  great  proportion  of  the  solid  parts 

of  the  globe  is  composed  ^  and  these  substances  are  found 

to  possess  many  peculiar,  and  some  common  pixiperties. 

''^5  2.  The  general  properties  of  tbe  earths  are  the  fol- 

Properttct.  j^^j^^ 

a.  They  have  neither  taste  nor  smell. 

b.  They  are  incombustible. 

c.  They  are  nearly  solu!)1e  in  water. 

d.  They  have  a  specific  gravity  which  is  under  5. 
Xnamcra.       '^^  number   of   the  earths  which  are  at  present 
tiom* 
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known,  is  ten,  and  we  shall  treat  ef  tbem  10  tbe  foUow*  l^e,  fcc. 
ing  order. 


1.  Lime, 

2.  Barytes, 

3.  Strontites, 

4.  Magnesia, 

5.  Alumina, 

6.  Silica, 

2.  Yttria, 
.  Glocina, 
9.  Zircon ia. 
10.  Thorina. 


S£CT.  I.    OfLlMS. 


n6f 


1.  Lime  has  been  known  from  the  remotest  anti- Early 
quity.     Tbe  great  abundance  in  which  it  is  found  in  known. 

•  nature,  and  the  important  uses  to  which  it  may  be 
applied,  led  men  to  employ  it  for  many  purposes  from 
the  earliest  ages  of  the  world.  It  was  well  known  to 
the  ancients  as  mortar,  and  as  a  manure,  and  they  were 
not  unacquainted  with  some  of  its  medicinal  virtues. 
But  it  was  long  before  tbe  nature  and  properties  of 
lime  were  fully  known  >  and  particularly  those  changes 
which  quicklime  undergoes  when  it  is  expoied  to  the 
air,  or  limestone  to  the  action  of  heat.  It  was  not  till 
Dr  Black  made  bis  brilliant  discoveries,  that  the  nature 
of  these  changes  was  fully  developed,  and  the  fanciful 
theories  which  had  been  proposed  to  account  for  them 
were  entirely  rejected.  1168 

2.  Lime  IS  seldom  found  perfectly  pure  in  nature ;  Prepara^ 
but  it  is  universally  diffused,  and  exists  in  some  places |.^°°  of  psre 
in  the  greatest  abundance,  in  combination  with  other  ^^ 
substances,  and  particularly  with  carbonic  acid.     To 

obtain  it  pure,  a  quantity  of  chalk,  or  marble,  or 
.  limestone,  is  exposed  to  a  strong  heat,  by  which  means 
the  carbonic  acid  with  which  it  is  in  combination,  is 
driven  off.  When  the  limestone,  or  marble,  or  chalk, 
\ which  has  been  employed,  is  sufficiently  bornt  or  cal- 
cined, and  removed  from  the  fire,  and  water  poured 
upon  it,  it  swells  up,  and  at  last  falls  down  into  a 
powder.  This  powder  is  called  ouicklwic.  In  thi$  ^}^9 
process  of  slaking  lime,  as  it  is  called,  a  great  quanti-  '"^* 
ty  of  water  is  quickly  absorbed,  and  the  water  being 
bxed  in  the  lime  in  the  solid  state,  gives  out  that  calo- 
ric which  is  necessary  to  retain  it  in  tbe  state  of  li- 
quidity, so  that  a  great  quantity  of  heat  is  evolved* 
Part  of  the  water,  aUo,  rises  in  vapour  in  consequence 
of  the  great  heat,  before  it  is  consolidated  with  the 
lime.  Tlie  beat  produced  is  so  great,  that  water  may 
be  boiled,  anJ  combustible  bodies  may  be  inflamed. 
Accidents  have  happened  to  carriages  and  vessels  load- 
ed with  lime,  to  which  water  had  been  admitted.  So 
much  heat  was  produced,  that  they  have  been  set  fire 
to,  and  burnt.  Light  is  also  emitted  when  lime  is 
slaked.  This,  it  is  said,  is  seen  when  tlie  process  is 
copdncted  in  a  dark  place,  and  the  quantity  of  lime  is 
considerable. 

3.  The    purity  of  lime,  thus  obtained,    is    in  pro- 
portion to  the  purity  of  the  substance  wbicb  was  cal- 
cined.    Tbe  lime  which  is  obtained  by  burning  pure 
white  marble,  or  what  is  called  colcareotts  9pary  is  to- 
lerably 
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1173 
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lerablf  pore.  Bat  there  are  other  processes  by  which 
those  sabstances  with  which  it  may  happen  to  be  mixed 
may  be  separated.  If  a  qnantity  of  chalk  be  washed 
in  pure  water,  dissolved  in  distilled  acetic  'acid,  and 
afterwards  precipitated  by  carbonate  ef  ammonia^  the 
precipitate  being  washed  and  calcined,  pnre  lime  is  the 
product.  The  lime  which  is  "obtained  'from  oyster- 
shells,  may  be  rendered  pare  by  the  following  process. 
First  wash  the  shells  in  different  quantities  of  water,  and 
boil  them,  to  separate  any  mucilaginous  substance.  In- 
troduce them  into  a  furnace,  and  calcine  them  to  white- 
ness. After  the  first  calcination,  pnt  them  into  a  por- 
celain retor-t,  and  expose  it  to  a  red  heat.  By  this 
process  pure  lime  is  obtained.  To  preserve  it  m  this 
state  of  purity,  it  must  be  kept  in  close  vessels. 

4.  Pure  lime  is  of  a  white  colour,  has  a  hot,  sharp, 
caustic  taste,  and  destroys  the  texture  of  animallcon- 
substahces,  to  which  it  is  for  some  time  applied.  It 
'^erts  the  syrup  of  violets  and  other  vegetable  blues 
to  a  green  colour.  The  specific  gravity  df  lime  is  2.3. 
This  earth  may  be  decomposed  by  the  galvanic  battery, 
in  contact  with  mercury,  a  substance,  the  ajffinities  of 
which  materially  promote  the  object.  The  metallic 
base  or  calcium  forms  an  amalgam  with  the  mercury, 
which  may  be  afterwards  expelled  by  heat,  and  the 
calciuD)  is  obtained  pure.  It  is  a  white  metal,  and  when 
gently  headed,  burns  and  resumes  the  state  of  lime. 

5.  After  the  lime  has  been  prepared  and  slaked ; 
if  more  water  be  added  to  dilute  it,  and  reduce  it 
to  the  consistence  of  thick  cream,  this  is  what  was 
formerly  called  mi7k  or  cream  qfiime.  But  if  a  greater 
quantity  of  water  be  added,  and  the  solution  be  filtered, 
a  transparent  liquid,  is  thus  obtained,  which  is^ktfown 
by  the  name  of  lime-water.  Four  hundred  and  fifty 
parts  of  water  are  required,  it  is  said,  to  dissolve  one 
of  lime.  This  water  is  clear  and  limpid,  has  a  sharp 
acrid  taste,  and  renders  the  syrup  of  violets  green. 
'When  this  Water  is  evaporated,  and  the  whole  driven  off, 
the  lime  remains  pure.  If  the  solution  of  lime-water  be 
exposed  to  the  air,  the  surface  is  soon  covered  with  a 
pellicle,  which  gradually  acquires  solidity  and  thick- 
ness. The  pellicle  is 'owing  to  the  attraction  of  the 
lime  for  the  carbonic  acid  of  the  atmosphere,  forming  a 
carbonate  of  lime,  which  being  insoluble  in  water,  is 
precipitated. 

6.  Lime,  according  to  Trommsdorf,  crystallines. 
This  was  first  discovered  by  Scheele.  The  method  by 
which  Mr  Trommsdorf  obtained  the  crystals  lime  is 
the  following.  Boil  any  quantity  at  pleasure  of  muriate 
of  lime,  with  one-fourth  or  less  of  caustic  lime,  and 
evaporate  the  solution  till  a  drop  of  it  let  fall  on  a  cold 
stone  assume  the  consistence  of  a  symp.  It  is  then  to 
be  filtered,  and  pnt  into  a  close  Tessel,  that  the  solution 
may  cool  as  slowly  as  possible.  Crystals  of  lime  are 
thus  obtained,  which  must  be  washed  in  alcohol,  to  se- 

Sarate  any  part  of  the  muriate  of  lime  which  may  ad- 
ere.  For  the  complete  success  of  this  experiment, 
some  pounds  of  the  muriate  of  lime  must  be  employ- 
ed ». 


J.  Lime  undergoes  no  change  bv  the  action  of  light, 
it  remains  unaltered  when  it  is  exposed  to  the 
greatest  heat. 

8.  Lime  is  one  of  the  most  important  of  the  earthy 
1)odies.    It  is  applied  to  a  great  many  Tahiable  pur- 


poses, and  fortunately  it  can  be  obtained  in  the  gtaat*  jj^^  ^^ 
est  abundance.  It  is  employed  in  medicine,  both  as  an  ^*--i_j 
internal  remedy,  and  an  external  application.  At  a 
manure,  it  is-  of  the  most  extensive  utility ;  nor  is  it  of 
less  importance,  as  it  is  employed  for  a  cement  inbaild* 
ing.  When  quicklime  is  mixed  with  sand  and  water, 
and  reduced  to  the  form  of  a  thick  paste,  it  is  in  the 
state  of  mortar.  It  is  an  object  of  the  utmost  impotc- 
aaee  that  the  mortar  which  is  employed  as  a  cement  in 
building,  should  be  durable.  To  obtain  this  objeet,  a 
good  deal  of  attention  has  been  paid  by  different  phi- 
losophers in  ascertaining  the  proportions  which  seem  to 
answer  best,  or  the  additions  which  may  be  made  to 
the  usual  materials  in  the  formation  of  good  and  dur- 
able mortar.  The  proportions  which  have  been  pro-  ^.^ 
posed  by  Dr  Higgins  are,  Bioitar. 


Coarse  sand. 
Fine  sand, 
Quicklime, 


4  P»rto» 

3 
I 


The  lime  should  be  recently  slaked,  and  tha^oantity 
of  water  should  be  jnst  snfficieot  to  bring  it  to  a  proper 
consistency. 

Dr  Higgins  found  that  burnt  bones,  if  they  did  not 
exceed  one-fourth  of  the  lime,  added  to  the  mortar, 
improved  its  tenacity,  and  prevented  it  from  cracking 
in  drying. 

It  has  been  proposed  to  add  a  certain  proportion  of 
unslaked  lime  to  the  mortar,  with  the  view  of  giving 
it  greater  solidity.  Mortar  acquires  its  ^hardness  from 
the  lime  absorbing  carbonic  acid,  and  returning  to  the 
state  of  lime-stone,  and  also  from  the  combination  of 
part  of  the  water  with  theiime.  According  to  Guy* 
ton^s  experiments,  the  following  proportions  compose  a 
good,  durable  mortar. 

Fine  sand,  3  parts 

Cement  of  well-baked  bricks,  3 

Slaked  lime,  2 

Unslaked,  a 

It  is  sometimes  necessary  to  use  mortar  as  a  cement 
under  water,  but  common  mortar  is  unfit  for  this  pur- 
pose. It  has  been  found  by  experiment,  that  manga- 
nese added  to  mortar  gives  it  the  property  of  -consoli- 
dating under  water.  To  prepare  a  mortar  for  this  pur^ 
pose,  Guyton  recommends  the  following  process.  Mix 
together  90  parts  of  limestone,  six  parts  of  black  oxide 
of  manganese,  and  four  parts  of  blue  clay  in  the  state  of 
powder.  Let  the  mixture  be  calcined,  to  drive  off  tbe 
carbonic  acid  }  then  add  60  parts  of  sand,  and  mix  it 
together  with  a  sufficient  quantity  of  water,  to  bring  it 
to  the  consistency  of  mortar. 

9.  The  order  of  the  affinities  of  lime  li  the  follow- 
ing : 

Oxalic  acid, 

Sulphuric, 

Tartaric, 

Succinic, 

Phosphoric, 

Saclactic, 

Nitric, 

Muriatic, 
•    Suberic, 

Fluoric, 


ABaiti^ 


C  H  £  M 

XJne,dce.  <   Fluoric, 

'       If'    ■*»  Arsenic, 

Lactic, 

Citric, 

Benioic,. 

Salpburoas, 

Acetic, 

Boracic, 

Carbonic, 

Prnssic. 

I.  Phoaphoret  of  Lime. 

Prepanu         I*  Lime  combines   witb   phosphorus,  and  forms  a 
tloa.  compound  which  is  called  phospfiuret  qflime.    To  pre- 

pare this  compound,  introduce  into  the  bottom  of  a 
glass  tube,  closed  at  one  end,  one  part  of  phosphorus, 
and  afterwards  place  a  little  above  it  four  or  five  times 
its  weight  of  quicklime  in  powder.  Expose  to  a  heat 
that  part  of  the  tube  which  contains  the  lime,  so  that 
it  may  become  red  hot.  In  this  state  raise  the  tube 
and  draw  it  along  the  coals,  till  that  part  of  it  contain- 
ing the  phosphorus  be  also  exposed  to  the  heat.  The 
phosphorus  is  raised  in  the  state  of  vapour  through  the 
lime,  and  combines  with  it,  so  that  the  whole  mass  forms 
A  compound  of  a  brown  colour.    This  is  the  phosphuret 

1177  ofJ«««- 
P^^poitiefw  2.  It  has  a  deep  brown  colour,  no  smell,  and  when 
it  is  exposed  to  the  air  it  falls  to  pieces.  It  is  insolu- 
ble in  water,  but  it  decomposes  that  liquid  at  the  mo- 
ment it  comes  in  contact  with  it.  An  efiervescence 
takes  place,  and  phosphorated  hydrogen  gas  is  emitted, 
which  is  spontaneously  inflamed  when  it  comes  to  the 
surface  of  the  water.  It  is  owing  to  this  gas  that  phos- 
phuret of  lime,  when  it  is  moistened,  gives  out  the  fe- 
tid smell  of  garlic  \  and  as  this  gas  is  formed  by  the 
decomposition  of  the  water,  part  of  it  combines  with 
the  phosphuret  of  lime,  and  forms  a  hydrogenated  phos- 
phuret, so  that  the  phosphuret  when  it  is  taken  from 
the  water  and  dried,  gives  out  flame,  when  concentrat- 
ed nliuriatic  acid,  which  disengages  the  phosphorated 
hydrogen  gas,  is  poured  upon  it. 

^      II.  Sulphuret  of  Lime. 

pfJ^^  I.  This  compound   of  sulphur  and   lime   may  be 

tioal^^  formed  by  exposing  to  heat  in  a  crucible,  sulphur  and 
lime  reduced  to  powder.  They  fuse  slightly,  or  rather 
combine  into  an  acrid,  reddish  mass,  which  is  the  sul- 
phuret of  lime,  formerly  called  calcareous  liver  ufstii- 

1179      P^^^* 
Hydrofreo-       2.  When  it  attracts  moisture  from  the  air,  or  if  a 

•ted  ml-     Jittle  water  be  thrown  upon  it,  it  changes  colour,  and 
pburet.        passes  to  a  greenish  yellow,  emitting  at  the  same  time 
an  extremely  fetid  odour,  and  forming  sulphurated  hy- 
drogen ^as,  becomes  a  hydrogenated  sulpliuret. 

3.  When  sulphur  and  lime  are  combined  together 
by  means  of  water,  the  result  is  not  a  simple  sulphu- 
ret, but  always  a  hydrogenated  sulphuret,  on  account 
of  the  water  which  is  decomposed.  This  may  be  pre- 
|Kired,  either  by  throwing  water  on  quicklime,  cover* 
ed  with  sulphur  in  powder  j  the  heat  which  is  emitted 
by  the  slaking  of  the  lime  eflfecting  the  combination  : ' 
or  it  may  be  prepared  by  beating  in  a  matrass,  sulphur 
and  lime  in  powder  with  ten  times  their  weight  of  wa- 
ter, or  by  beating  lime  water  on  sulphur^    By  the  two 
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first  processes,  a  liquid  is  obtained  of  a  red,  orangei  or  Lime,  &c. 
yellow  colour,  of  an  extremely  fetid  odour,  and  a^  ^  ■ 
pungent  acrid  taste.  This  hydrogenated  sulphuret  of 
lime  exposed  to  the  air,  is  deprived  of  its  colour,  gra- 
dually decomposed,  and  the  sulphur  combining  with  the 
oxygen  of  the  air,  is  first  converted  into  sulphurous, 
and  afterwards  into  sulphuric  acid.  It  is  decomposed 
by  the  acids,  sulphur  is  precipitated,  and  sulphurated 
hydrogen  gas  is  disengaged.  ,,80 

4*  Lime  combines  readily  with  sulphurated  hydro- Hydrotol. 
gen.  When  sulphurated  hydrogen  gas  is  passed  into  aP''^^ 
bottle  of  lime-water,  the  gas  is  absorbed  and  fixed  by 
combining  with  the  lime,  it  renders  it  more  soluble, 
and  forms  the  hydrosulphuret  of  lime.  This  hydrosul- 
pbnret,  as  Berthollet  observes,  performs  the  part  of  an 
acid,  by  saturating  the  lime,  and  gives  it  the  property 
of  crystallizing.  This  hydrosulphuret  has  no  colour, 
and,  exposed  to  the  air,  emits  a  strong  fetid  odour.  It 
is  extremely  soluble  in  water,  and  is  decomposed  by 
the  acids  with  effervescence,  while  sulphurated  hydro* 
gen  gas  is  given  out.  Thus,  lime  enters  into  three 
different  combinations  with  sulphur,  namely,  into  the 
sulphuret  of  lime,  the  hydrosulphuret,  and  the  hydro- 
genated sulphuret. 

III.  Compounds  of  Lime  with  acids. 


X.  Sulphate  of  Lime* 


rxSc 


1.  The  compound  of  sulphnric  acid  and   lime* has ^^amei. 
been  known  under  a  great  variety  of  names,  as  selenite^ 
gypsum^  plaster  of  Partly  alabaster^  vitriol  of  lime.  Thej^j^* 
sulphate  of  lime  is  found  in  great  abundance  in  nature  ;tive. 
and  it  is  found  sufficiently  pure,  so  that  artificial  pre- 
paration is  not  required.  1185 

2.  When  sulphate  of  lime  is  pore,  it  is  frequently  Properties 
found  crystallized.     The  primitive  form  of  its  crystals 

is  a  quadrangular  prism,  whose  bases  are  rhomboidal, 

and  the  angles  113*  and  67^.     The  integrant  particle 

has  the  same  form.    The  specific  gravity  is  firom  2.1679 

to  2.3 1 1 4.     It  is  not  changed  by  exposure  to  the  air. 

It  is  little  soluble  in  water.    Five  hundred  parts  of  cold 

water,  and  450  of  boiling  water,  are  required  to  dis* 

solve  it.     When  it  is  exposed  to  heat,  it  loses  its  water 

of  crystallization,  decrepitates,  becomes  very  friable,  and 

falls  down  into  a  very  white  opaque  powder.     Wbeo 

this  powder  is  reduced  to  a  paste  witb  water,  it  absorbs 

it  very  rapidly,  and  becomes  in  a  very  short  time  solid; 

From  this  peculiar  property,  it  is  employed  for  forming 

casts^  under  the  name  of  plaster  of  Pans.     When  it  ts^^J^Q^ 

strongly  heated  for  a  long  time,  it  becomes  phosphofes-  heat. 

cent,  and  then  melts ;  and  before  the  blow-pipe  it  gives 

an  opaque,  vitreous  globule.  ^^g 

3.  This  salt  becomes  more  soluble  by  the  action  of  Of  acids, 
sulphuric  acid,  without  being  converted  into  an  acidu- 
lous sulphate  of  lime.     The  nitric  and  muriatic  acids 
increase  its  solubility  without  decomposing  it.      It  is 
partly  decomposed  by  the  phosphorio  acid  in  the  cold.        uStf 

4.  The  component  parts  of  sulphate  of  lime,  accord-  Conrposi- 
ing  to  Bergman,  are,  tion. 

Acid  46 
Lime  32 
Water     22 
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After  beiflg  dried  m  different  tempefatores,  accord- 
big  to  Mr  Kirwan,  the  componeDt  parts  are, 

la  E  red  heaL    In  a  white  heat* 
55.84  s^ 

38.81  41 

5-35  00 


Dried  in  170° 
Acid         50,39 
Lime       35.23 
Water     i4,38 


IO0.00 


100.00 


xoo 


Anhydrous  Sulphate  of  Lime. 

This  is  a  Tariety  of  the  sulphate  of  lime  found  natire 
in  different  places,  which,  as  the  name  imports,  con- 
laiat  Bo  water  of  crystallization.  It  is  found  crystallized. 
The  primitive  form  of  the  crystal  is  a  rectangular 
prism,  having  two  of  its  hases  broader  than  the  other 
two.  The  specific  grarity  is  2.950.  It  has  a  pearly 
lustre,  considerable  hardness,  phosphoresces  when  it  is 
heated,  ts  transparent,  and  insoluble  in  water.  The 
component  puis  are,  according  to  the  analysis  of  Mr 
Cbenevix, 

Acid        44.88 

Lime        SS*^^ 

J  00.00 

2.  Sulphate  of  Lime. 

I.  This  salt  may  be  prepared  by  passing  a  current 
of  sulphurous  acid  gas  into  a  bottle  of  distilled  water, 
in  which  is  suspended  pure  carbonate  of  lime  in  pow- 
der. A  brisk  effervescence  takes  place }  the  sulphite, 
as  it  forms,  falls  to  the  bottom  in  the  state  of  powder  f 
and  if  the  gas  he  continued  to  be  added  after  the  ef- 
fervescence has  ceased,  the  sulphite  of  lime  in  the  state 
of  powder  is  completely  re-dissolved  j  the  liquid  be« 
comes  warm  \  and  as  it  cools,  it  affords  crystals. 

2«  This  salt  is  either  in  the  state  of  white  powder,  or 
in  the  form  of  six-sided  prisms,  terminated  by  long, 
six-sided  pyramids.  At  first  it  has  no  taste,  but  when 
it  is  kept  in  the  month  for  some  time,  it  becomes  sul- 
phureous. It  effloresces  slowly  when  exposed  to  the  air, 
and  is  converted  into  sulphate  of  lime  on  the  surface. 
It  is  less  soluble  in  water  than  the  sulphate  of  lime,  re- 
quiring 800  parts  of  water  to  dissolve  it. 
'  3.  When  it  is  opposed  to  heat,  it  is  deprived  of  some 
water,  becomes  white,  and  is  reduced  to  .powder.  A 
strong  heat  separates  some  sulphur,  and  it  is  then  con- 
verted into  sulphate  of  lime.  ' 

4.  The  component  parts  of  this  salt  are. 


Sulphurous  acid 

Lime 

Water 


48 

47 
5 

100 


3.  Nitrate  of  Lime. 

I.  This  salt,  which  is  the  compound  of  nitric  acid 
and  lime,  has  been  long  known  under  the  names  of  cal' 
careous  nitre^  mother  water  afniire^  Baldwin^s  phospho- 
It  always  accompanies  nitre,  and  as  one  of  its 


rus 


names  imports,  remains  in  the  solution  from  which  nitre 
has  been  obtained. 

2.  This  salt  may  be  prepared  by  dissolring  carbonate 
of  lime  in  nitric  acid,  evaporating  to  the  consistence  of 


syrup,  and  allowing  the  solution  to  cool  slowly*    It  is  jj^  g^c. 
thus  obtained  in  the  state  of  crystals.  <      v  "^ 

3.  The  crystals  of  nitrate  of  lime  are  in  the  form  of     ^^9} 
six-sided  prisms,  terminated  by  long  pyramids,    fiome-^'^l^^*' 
times  they  are  in  the  form  of  long  striated  needles, 
grouped  together,  of  a  silvery  whiteness.     The  taste  is 
acrid,  hot,  and  bitter.     The  specific  gravity  is  1.6207.     1194 

4*  This  is  one  of  the  most  deliquescent  salts.    £x-  AetioD  ef 

nd  to  the  air  for  a  few  hours,  it  is  totally  melted,  ^i^cr* 
I  sometimes  employed  in  chemistry  on  account  of 
this  property  of  attracting  moisture,  %o  deprive  gases 
of  the  vapour  of  water  with  which  they  may  he  com- 
bined. For  this  purpose,  the  gases  are  made  to  pass 
through  tubes  which  contain  dried  nitrate  of  lime.  It 
is  owing  to  a  mixture  of  this  salt,  that  nitpe  is  some* 
times  deliquescent  in  the  air.  The  nftrmie  «f  line  is 
extremely  soluble  in  water.  One  part  bf  cold  water 
dissolves  four  of  this  salt.  Boiling  wvtcr  dioanlvei  still 
more.  ,  jj^. 

5.  When  heated,  this  sak  is  very  fnsible.    It  melts  Of  jicai 
like  oil,  and  after  it  becomes  dry,  it  often  aoqeires, 
during  calcination,  the  property  of  beosMng  lonniooB 

in  the  dark.  Hence  the  cnrigin  of  one  of  its  names. 
More  strongly  heated,  it  is  deoompoeed  ;  gives  out  ie4 
vapours  of  nitrons  gas,  oxygen  and  azotic  gases,  and 
there  remains  behind  pore  lime.  n^ 

6.  This  salt  is  decomposed  by  the  snlphorio  acid,  par-OTscidf. 
tially  by  the  phosphoric,  and  by  potash  aod  eeda.    By 
double  affinity  it  is  decomposed  by  the  sol^hates  ef  pot- 
ash, of  soda,  and  anmionia.     Sulphate  of  line,  which  is 

an  insoluble  salt,  is  always  precipitated*  j^p^ 

7.  By  the  analysis  of  Bergman,  the  oonslitoent  parts coopoii- 
of  nitrate  of  lime  are  the  following,  tioB. 


Acid, 
Lime, 
Water. 


43 
100 


By  the  analysis  of  Mr  Kirwan,  when  it  is  well  dried  in 
the  air. 

Acid,  57.44 

Lime,         32.00 
Water,       zo.56 


100.00 


This  salt  has  not  been  applied  to  any  use.  It  is  re- 
commended by  Fourcroy  as  a  substitute  for  nitre  in  the 
extraction  of  nitric  acid  *•  «  fvmfni 

Gnmnu. 
4*  Nitrite  of  Lime.  Ckm'vi- 

t%_  V ^f 

When  the  nitrite  of  lime  is  exposed  to  heat,  till  it 
give  out  some  bubbles  of  oxygen  gas,  there  remains 
behind  a  oalcareoos  nitrite,  which  converts  vegetable 
blues  to  green,  and  gives  out  a  great  quantity  of  red 
vapour  by  tl^e  action  of  acids.  It  seems  to  be  in  the 
state  of  nitrite  of  lime,  that  tUs  compound  possesses 
the  phosphorescent  property  f  •  f  il#i 

5.  Muriate  of  Lime. 

119' 
X.  The  compound  of  moriatio  acid  and  lime  hasj^gae^ 

been  known  by  the  naaMS  of  cakamtu  marine  m^« 

Jixed  sal  ammoniac^  vnA  Homberg^s  pho^horui*    This 
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salt  is'  firequentlj  fbnod  In  solntioa  in  some  mineral 
waters* 

2.  It  is  prepared  by  satnratSng  muriatic  acid  with 
carbonate  of  lime,  and  evaporating  the  solution  to  the 
consistence  of  sjrop.     It  crystallizes  on  cooling. 

3«  The  muriate  oMtme  crystallizes  in  six-sided  prisms, 
terminated  by  six-sided  pyramids.  The  taste  is  acrid, 
bitter,  and  disagreeable.  It  is  extremely  deliquescent 
in  the  air.  Cold  water  dissolves  nearly  double  its  weight. 
In  a  perfectly  dry  state,  it  is  chloride  of  calcium.  See 
N^  956.     Its  specific  gravity  is  i.^6* 

4.  Exposed  to  heat,  it  becomes  soft,  melts,  and 
swells  np,  and  then  is  deprived  of  its  water  of  crystal- 
lization. At  a  very  high  temperature  it  is  also  de- 
prived of  part  of  its  acid.  In  this  state,  with  an  excess 
of  lime,  it  acquires  the  property  of  shining  in  the  dark, 
from  which  it  has  been  called  t^  phosphorus  ofHom' 
f>crg. 

5.  This  salt  is  decomposed  by  the  sulphuric  acid, 
by  the  nitric  acid,  which  converts  it  into  the  oxymo- 
riatic,  and  partly  by  the  phoepboric  and  fluoric  acids. 

6.  According  to  the  analysts^  of  Bergman,  the  con- 
stituent parts  of  this  salt  are, 
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qnescenti  melts  at  a  low  beat,  in  its  water  ofcrystalli-  Lime,&c. 
zation,  and  is  very  soluble  in  alcohol.     The  component 
parts  of  this  salt  are. 


Mnriatic  acid, 

Liipe, 

Wat^r, 


3^ 
44 


joa 


But,  according  to  Mr  Kirwan,  when  it  is  dried  ;n  a 
red  heat,  it  is  composed  of 

Acid,  42 

Lime,  50 

Water,  8 

lOO 

7.  This  salt  is  only  employed  for  chemical  experi- 
ments, and  particularly  for  the  production  of  artificial 
cold,  by  mixing  it  with  snow  or  pounded  ice.  Of  all 
the  salts  employed  for  this  purpose,  it  seems  to  have 
the  greatest  e6fect,  in  consequence  of  the  rapid  transi- 
tion from  the  solid  to  the  liquid  state.  To  prepare  the 
salt  for  this  purpose,  it  is  most  convenient  to  evaporate 
it  to  the  consistence  of  a  pretty  thick  syrup  ;  and  then 
by  stirring  it  constantly  as  it  cools,  it  is  obtained  in 
a  dry  granulated  state,  which  should  be  reduced  to 
powder  in  the  cold,  and  put  up  in  bottles  secured  with 
ground  stoppers. 

6.  Hyperoxymuriate  or  Chlorate  of  Lime. 

Tills  salt,  which  is  the  compound  of  hjperoxy muri- 
atic acid  and  lime,  is  prepared  by  putting  a  quantity  of 
pnre  white  marble,  reduced  to  powder,  into  one  of  the 
bottles  of  Woulfe^s  apparatus,  half  filled  with  water, 
and  b^  passing  a  current  of  oxy muriatic  acid  gas  into 
the  liquid,  till  the  efTrrvescence  ceases,  and  the  powder 
has  nearly  disappeared.  It  acquires  a  pungent  styptic 
taste,  with  a  reddish  colour.  It  exhales  the  odour  of 
oxymuriatic  acid,  and  not  of  the  hyperoxymuriaticacid. 
When  ammonia  is  added  to  this  solution,  it  is  decom- 
posed, and  there  remains  ordinary  muriate  of  lime, 
from  which  circumstance  it  seems  doubtful  whether 
there  is  at  all  formed  a  hyperoxymuriate  of  lime.  Ac- 
cording to  Mr  Chenevix  this  salt  is  extremely  deli- 

Voi.  V.  Part  IL  \ 


Acid, 
Lime, 
Water, 


28.3 
16.5 
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100.0+ 

This  salt  has  been  successfully  employed  in  the  pro-  Uses, 
cese  of  bleaching. 


7.  Fluate  of  Lime. 


X208 


!•  The  compound  of  fluoric  acid  and  lime  has  been  Hittoiy. 
long  known  under  the  names  ofJUior  spar^  cubic  spar^ 
and  phosphoric  spar^  from  the  figure  of  its  crystals,  or 
from  some  of  its  propeVties.  This  salt  exists  in  great 
abundance  in  nature,  and  in  a  state  of  considerable 
purity.  rtop 

2m  It  may  be   artificially   prepared,   by  combining  Ptcpaim* 
fluoric  acid  with  lime  in  solution  in  water.     The  salt  ^^*' 
is  deposited  in  the  form  of  powder  in  the  bottom  of 
the  vessel  f  and  when  it  is  taken  out,  it  is  to  be  well 
washed  and  dried.  ,,j^ 

3.  When  the  fluate  of  lime  is  found  native,  it  is  ge-  Properties, 
nerally  crystallized  in  the  form  of  cubes,  the  angles  of 
which,  and  sometimes  the  edges,  are  truncated.     The 
primitive  form  of  the  crystal  is  the  regular  octahedron. 

The  form  of  its  integrant  particle  is  the  regular  tetrahe- 
dron. It  lias  frequently  a  considerable  degree  of  trans- 
parency,  and  exhibits  a  great  variety  of  colours.  The 
specific  gravity  is  3.15.  It  has  no  taste,  is  not  altered 
by  exposure  to  the  air,  and  it  is  insoluble  in  water.  i%it 

4.  When  it  is  exposed  to  heat,  it  decrepitates  and  Action  of 
becomes  luminous  in  the  dark  \  but  when  it  has  once  ^**'  ■ 
given  out  this  light,  it  cannot  be  restored,  either  by  ex- 
posing it  to  the  sun*s  rays,  or  by  calcination  with  char- 
coal or  any  other  combustible  substance.  From  this 
circumstance  it  appears,  that  this  phosphorescent  pro- 
perty is  owing  to  some  volatile  principle  which  has  been 

a  constituent  part  of  the  salt.  The  artificial  fluate  of 
lime  also  possesses  the  same  property,  and  even,  ac- 
cording to  Scheele,  in  a  higher  degree.  When  it  is 
strongly  heated,  it  melts  into  a  transparent  glass.  mt 

5.  This  salt  is  decomposed  by  the  sulphuric,  nitric.  Of  acids, 
and   muriatic  acids,  by  the  carbonates  of  potash  and 

soda,  and  by  most  of  the  phosphates.  It  is  by  decom- 
posing it  by  means  of  the  sulphuric  acid,  that  the  fluoric 
acid  is  obtained.  ^^^ 

6.  The  fluate  of  lime  is  much  employed  in  small  Uses. 
pieces  of  sculpture*  and  for  ornamental  purposes  in  the 
formation  of  cups,  vases,  and  pyramids.     It  is  employ- 
ed aUo  as  a  flux  for  mineral  substances. 

8.  Borate  of  Lime. 

This  salt,  which  is  a  compound  of  boracic  acid  and 
lime,  is  prepared  by  pouring  a  so!ution  of  boracic  acid 
into  lime  water,  or  by  decomposing  the  sol'ibie  aik:Aline 
borates  by  means  of  lime  water.  A  precipitate  is  thus 
formed,  of  a  salt  nearly  insoluble,  which  in  insipid,  and 
in  the  form  of  a  white  powder.  Little  is  known  of  the 
properties  of  this  salt. 

9.  Fuosphj)^^  Lime. 

I.  The  compound  of  phosphoric  acid  and   lime» 

4  E  known 
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kflOWA  ander  the  name  of  catcareovs  ph»pkoHo  m/I, 
is  one  of  the  moit  iDterestRig  discdveriet  of  Modem 
chemistry.  This  was  made  by  Scbeeit  and  Gahn  in 
1774,  when  they  proved  that  it  farmed  the  basts  of 
bones.  To  obtain  this  salt  in  a  state  of  purity,  a  qaan* 
tity  of  bones  is  calcined  to  whiteness,  i*educed  to  pow* 
der,  and  well  washed  with  water  to  separate  the  carbo- 
nate of  soda  and  other  soluble  salts  which  are  generally 
combined  with  it.  The  phosphate  of  lime  is  thus  pro* 
cnred  in  the  form  of  an- insipid  white  powder.  In  this 
state  it  is  generally  mixed  with  a  little  carbonate  of 
lime,  which  may  be  separated  by  diluted  acetic  acid, 
and  afterwards  washing  it,  with  firater. 

2.  By  this  process  the  phosphate  of  lime  is  procured 
in  a  state  of  ptnrity  from  the  solid  matter  of  bones.  It 
has  no  taste,  and  does  not  change  the  colour  of  vege- 
table blues.  When  it  is  prepared  artificially,  it  is  in 
the  form  of* white  powder,  but  as  it  exists  in  nature,  it 
is  found  regularly  crystallized.  This  is  known  to  mi- 
neralogists under  the  name  of  apatite^  of  which  there 
are  several  varieties.  The  primitive  form  of  its  crystal 
is  the  regular  six-sided  prism  \  the  primitive  form  of  the 
integrant  molecale  is  a  three-sided  prism,  whose  bases 
are  equilateral  triangles.  It  remains  unahered  by  ex- 
posure to  the  air,  and  it  is  soluble  in  water. 

3.  "When  this  salt  is  Exposed  to  heat,  it  scarcely  un- 
dergoes any  change ;  but  when  it  is  exposed  to  the 
strong  heat  of  a  glasshouse  furnace,  it  is  converted  into 
a  semitraasparent  porcelain. 

4.  The  phosphate  of  lime  is  decomposed  by  the  sol- 
phuric,  nitric,  muriatic,  and  other  acids ;  but  this  de- 
composition is  only  partial.  Part  of  the  lime  only  is 
abstracted,  and  the  salt  is  converted  into  an  acidnlutis 
phosphate  of  lime.  ^ 

5.  The  component  parts  of  phosphate  of  lime,  ac- 
cording to  Foorcroy  and  Vauquelin,  are, 
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6.  The  phosphate  of  lime  is  of  great  importance  in 
chemistry,  for  the  purpose  of  extracting  phosphoric 
acid,  to  be  decomposed  to  obtain  phosphorus.  It  is 
also  employed  for  making  cupels,  for  polishing  metals 
and  precious  stones,  and  for  removing  spots  of  greatse 
from  linen,  paper,  and  silk.  It  is  used  in  medicine  as 
a  remedy  for  rickets,  to  correct  the  snpposed  effects  of 
acids  in  softening  the  bones. 

SuperphiMphate  ofLxmt* 

X.  This  salt,  with  an  excess  of  acid,  was  discovered 
by  Fourcroy  and  Vauquelin  in  1795-  Scheele  had  re- 
marked, that  the  phosphate  of  lime  was  dissolved  by  an 
acid  in  human  urine  ;  but  he  had  not  ascertained  that 
this  combination  between  the  phosphoric  acid  and  the 
phosphate  oT  lime  constituted  a  permanent  salt. 

2.  It  may  be  obtained  artificially  by  the  partial  de- 
composition of  the  phosphate  of  lime  by  means  of  any 
acid,  or  by  dissolving  this  salt  in  phosphoric  apid.  This 
last  process,  Foorcroy  observes,  is  the  most  certain  \ 
and  when  the  phosphoric  acid  has  dissolved  as  much  as 
it  can  take  up  of  the  phosphate  of  lime,  the  salt  is  in 
the  state  of  acidulous  phosphate,  or  superphosphate. 


3.  Tkia  salt  crystaflicM  in  mmM  silky  Ibreads,  or  m  lime,  &s. 
brilliant  plates  of  a  pearly  lustre,  which  are  attached  to 
e«<:h  other,  and  teem  to  kave  the  connstmce  of  honey 
or  glue.  It  has  a  strong  acid  laete.  £x|k>sed  to  tin 
air,  it  is  tKghtly  deliquescent.  It  is  soluble  in  water, 
and  the  solution  prodQ«es  cold.  It  is  more  soluble  in 
boiling  water,  and  crystallizes  by  cooling. 

4.  When  this  salt  is  exposed  to  heat,  it  fiitt  melts, 
and  then  swells  op  and  drteSk  If  the  temperature  be 
increaoed,  it  undergoes  the  igneous  funion,  and  is  con- 
verted into  a  transparent  glass.  The  phosphoric  acid 
in  this  salt  is  more  readily  decomposed  by  charcoal 
tbiin  in  the  nentml  phosphate  of  lime,  it  is  not  de- 
composed by  any  of  the  acids,  excepting  the  oxalic. 
The  prsportions  of  its  constituent  parts  are  the  fol- 
lowing : 


Actioo  of 
heat. 


Acid, 
Lime, 


54 
46 


100*. 


J 134 

Cofnpou* 
tioa. 

Chim,  vL 
p.  147. 
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10.  Phospliite  of  Lime. 

X.  This  salt,  composed  of  phosphorooa  acid  and  lime, 
is  formed  by  the  direct  combination  of  the  acid  with^^''^ 
the  earth,  and  when  they  are  saturated,  it  falls  to  the 
bottom  in  the  form  of  white  powder.  This  powder  is 
re-dissolved  with  an  excess  of  acid,  and  in  this  state  of 
acidulous  phosphite  of  lime,  crystallizes  by  evaporatmg 
the  solution. 

2.  When  thus  obtained,  it  is  in  the  form  of  a  white  Ptopcttis^ 
powder,  if  it  is  just  neutralized  f  but  with  an  excess  of 

acid,  it  forms  small  prisms  or  needles.  This  salt  baa 
no  taste  ;  it  is  not  changed  by  exposure  to  the  air ;  and 
it  is  insoluble  in  water.  121^ 

3.  When  it  is  exposed  to  heat,  it  gives  out  a  phoa- Aetwn  «C 
phoric  light,  yields  a  small  quantity  of  phosphorus,  andheaL 

is  converted  into  a  phosphate,  ay  the  action  of  the 
blow-pipe  it  melts  into  a  transparent  globnie.  j^sg 

4.  The  neutral  phosphite  of  lime  is  soluble  in  acids.  Or  acidt. 
without  being  decomposed.  The  proportions  of  its  con-  >^^9 
stituent  parts  are, 

Phosphorous  acid,    34 
Lime,  51 

Water,  15 


100 


CfMBpOH* 

tioa. 


zx.  Carbonate  of  Lime. 


ity> 


1.  This  salt  exists  in  great  abundance  in  natore  $Ki 

and  it  is  known  by  great  variety  of  names,  as  limetitme^      1231 
tnarhley  chalk.    It  may  be  prepared  artificially,  by  di-^'*P***' 
rectly  combining  carbonic  acid  with  lime  ;  but  in  this^''^ 
process  the  proportions  of  the  acid  and  earth  most  be 
accurately  adjusted  ;  for,  if  there  is  too  little  acid,  the 

first  precipitate  which  is  formed  is  re-dissolved  in  the 
water,  and  seems  to  form  carbonate  with  excess  of 
lime.  If  there  be  too  much  acid,  the  carbonate  first 
precipitated  is  also  re-dissolved,  and  disappears  in  this 
excess  of  carbonic  acid. 

2.  The  carbonate  of  lime  is  perfectly  tasteless.  The  pnpMcist> 
specific  gravity  is  2.7.     It  is  frequently  fonod  crystal- 
lized, and  exhibits  a  great  variety  of  forms.    When  it 

is  transparent  and  in  the  rhomboidal  fonn,  !t  has  the 

property 


Action  of 

beat. 


lime»  &e.  property  of  double  refraction.  The  primitive  form  of 
its  crjstaU  !•  an  obtose  rbomboidf  whose  angles  are 
iibovt  ioIt^  and  78|^«  The  integrant  molecule  has  the 
aftwe  form. 

3.  When  it  is  exposed  to  the  air  it  undergoes  no 
change.     It  is  insoluble  in  water. 

4.  Exposed  to  a  strong  heat,  it  decrepitates,  and  is 
deprived  of  its  water  of  crystallization.  It  becomes 
white,  opaque,  and  friable.  If  the  heat  be  increased 
and  continued,  the  whole  of  the  carbonic  acid .  is  dri« 
ven  off  in  tbe  state  of  gas. 

5*  The  carbonate  of  lime  is  readily  decomposed  by 
all  the  acids  with  effervescence,  owing  to  the  disen- 
gagement of  the  carbonic  acid  in  the  state  of  gas, 

o.  The  component  parts  of  carbonate  6(  lime,  an 
they  have  been  ascertained  by  the  analyses  of  Bergman 
and  Kirwan,  are  the  following. 

sei^Snian*    •  Kirwsn. 
Acid,  34  45 

I-»roe»         55  55 

Water,        1 1  00 
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air,  but  is  soluble  in  water.     Tbe  specific  gravity  is  lime/ficc. 


"34 


"35 
Conbnii^ 

iioa. 


ZOO 


100 


113^ 

Prepara- 
tioQ 


Z2«  Arseniate  of  Lime* 


This  salt,  which  is  a  compound  of  arsenic  aeid  and 
lime,  is  prepared  by  dropping  the  acid  into  Kme  water. 
*  fbHTcrey  A  precipitate  is  formed,  which  is  soluble  either  with 
Commim,  ^n  excess  of  the  base,  or  the  acid.  Or  it  nwy  be  form* 
^1"**  *"  ed  by  dissolving  carbonate  of  lime  in  arsenic  acid.  The 
^  ll^y  acidulous  arseniate  of  lime,  when  it  is  evaporated,  af« 
ActioB  of  fords  small  crystals.  When  this  salt  is  heated,  it  melts, 
heat.  hut  is  not  decomposed  *. 

13.  Tongstate  of  Lime. 

The  compound  formed  by  tungstic  acid  and  lime  is 
found  native.  It  is  from  the  mineral  called  tungsten, 
that  the  niietallic  substance  ie  ebtaiaed  which  bears  this 
name.  When  the  solution  of  tungstic  acid  is  added  to 
lime  water,  a  precipitate  of  tungstate  of  lime  is  formed| 
similar  to  the  native  compound  tungsten.  This  mine* 
ral  is  found  crystallized.  The  primitive  form  of  the 
crystal  is  the  octahedron,  which  is  composed  of  two 
four-sided  pyramids,  applied  base  to  base.  It  is  of  a 
yellowish  colour,  with  some  degree  ef  transparency  and 
considerable  hardness.  It  is  insdnble  in  water,  and 
is  scarcely  altered  by  the  action  of  heat.  The  specific 
gravity  is  about  six.  The  component  parts  of  this  salt 
are, 


H3I 

Foaadiia- 
tATe. 

"39 
Frepan- 

ttOB. 


1240 
Coapoo- 


Tungstic  acid, 
Ltmei 


70 

100 


"4« 


tioa. 


ti4« 

PropeirtioSi 


14.  Molybdate  of  Lime. 
15.  Acetate  of  Lime. 

!•  The  compound  of  acetic  acid  and  lime  is  formed 
by  dissolving  the  carbonate  of  lime  in  the  acid,  till  it 
is  saturated.  By  evaporating  the  solution  till  a  pellicle 
forms  on  the  surface,  it' crystallizes  on  cooling. 

2*  The  crystals  of  acetate  of  lime  are  in  the  form  of 
small  prisms,  with  a  shining  silky  lustre.  The  taste  is 
bitter  and  sour.     It  is  not  changed  by  exposure  to  tbe 


1.005. 

3.  When  it  is  exposed  to  heat,  it  is  decomposed,      '^**^_f. 
partly  by  the  separation  of  the  acid,  and  partly  by  its^^^JI*"  ^ 
decomposition.    The  component  parts  of  this  salt,  ac-      1244 
cording  to  Dr  Higgtns,  are,  Cempoii. 

tioB. 

Acetic  acid  and  water,     64.3 
Lime,  35.7 


100.0 1- 


1 6.  Oxalate  of  Lime. 


t  Expert' 
P-47- 


The  oxalic  acid  saturated  with  lime  forms  an  inso- 
luble salt,  which  may  be  formed  by  dropping  oxalic 
acid  into  any  of  the  acid  solutions  of  lime.  The  oxa- 
late of  lime,  thus  formed,  is  a  white  powder,  which 
converts  the  syrup  of  violets  to  a  green.  This  luJt  can- 
not be  decomposed  by  any  other  acid,  tbe  affinity  of 
oxalic  acid  for  lime  is  so  strong.  It  is  on  this  account 
tl^t  oxalic  acid  is  employed  as  a  test  for  lime,  whether 
it  is  in  a  state  of  combination  or  uncombined.  This 
salt  may  be  decomposed  by  exposing  it  to  heat.  The 
acid  itself  is  driven  oS^  and  undergoes  decomposition. 

The  component  parts  of  this  salt,  according  to  Berg- 


man, ace, 


Acid,  48 
Lime  46 
Water      6 


100 


X7«  Tartrate  of  Ume. 

1145 
The  compound  of  tartaric  acid  and  lime  may  be  form*  Pmepasa- 
ed,  by  dissolving  lime  in  the  acid  ;  or  by  adding  a  so-tioB. 
lotion  of  lime  in  powder  to  a  solution  of  tartar  in  boil- 
ing water,  till  it  ceaass  to  effervesce,  and  to  redden  ve- 
getaUe  bloes.    The  salt  precipitates  in  the  form  of  a 
white  powder,  which  is  insoloble,  excepting  with  an 
excess  of  acid.    This  salt  is  decomposed  by  tbe  sulphu- 
ric, nitric,  and  muriatic  acids. 


i8.  Citrate  of  Lime. 


1246 


This  salt,  which  is  a  compooad  of  citric  acid  andpvepanu 
lime,  may  be  formed  by  the  direct  combination  of  thetMs- 
acid  and  the  earth.     Small  crystals  are  formed,  which 
are  precipitated,  and  are  scarcely  fusible  in  water,  ex- 
cepting with  an  excess  of  acid,  and  from  this  solution      124* 
it  may  be  obtained  crystallized.    The  component  parts  Corapoii. 
of  this  salt  are,  tioa. 


Citric  acid 
Lime. 


62.66 
37>34 

X  00.00  X' 


t  Fmrer^ 
▼ii.  p.  307. 


19.  Malateof 

X.  The  compoynd  of  malic  acid  and  lime  nay  beprapm. 
formed  by  combining  tbe  acid  with  the  earth,  andtloa. 
neutralizing  them,     omall  irregnlar  crystals  are  thus 
obtained,  which  are  scarcely  soluble  in  boiling^  water, 
but  become  very  soluble  with  an  excess  of  aeid.    InEsUtaln 
this  state  it  is  the  supermalate  of  lime.  This  salt  is  foondplaais. 

4£  a  ready 
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XJnie,  Sec.  rtKi\j  formed  in  some  vegetables,  as  in  liouse-Uek  and 

^— ^NT similar  succulent  plants* 

'^S^  2.  This  Rciduioua  malate  of  lime  lias  an  acid  taste. 

Pi.oi:crUc«.  ^7jjj.j,  1^  jj,  evaporated,  it  forms  a  solid,  shining  sub- 
stance, analogous  to  vnrnislu  It  is  decomposed  by  the 
sulphuric  and  oxalic  acidn,  and  also  by  the  alkalies. 
Lime  water  added  to  a  solution  of  this  salt,  combines 
with  excess  of  acid,  and  precipitates  the  malate  of 
lime. 

20.  Gallate  of  Lime. 

The  gallip  acid  combined  with  lime  forms  a  yellow- 
ish coloured,  insoluble  salt,^  which,  with  an  excess  of 
base,  becomes  soluble. 

21,  Benzoste.  of  Lime. 

The  compound  of  benzoic  acid  and  lime  forms  a 
salt  which  is  very  soluble  in  water.  This  salt  crystal- 
lizes in  an  arborescent  form  on  the  sides  of  the  vessel 
which  contains  the  solution.  It  is  decomposed  by  the 
sulphuric,  nitric,  and  muriatic  acids.  It  exists  in  great 
Sibundance  in  the  nrine  of  graminivorous  quadrupeds. 

92.  Succinate  of  Lime. 

The  compound  of  snccinic  acid  and  lime  forms  salts 
whicli  aie  not  very  soluble  in  water,  and  are  not  alter- 
ed by  exposure  to  the  air. 

23.  Saccolate  of  Lime. 
Saclactic  acid  and  lime  forno.  an  insoluble  salt. 


Prepara* 
tion. 


17^ 

Properliei. 


Actioa  of 


24.  Camphorate  of  Lime. 

T.  This  salt,  wbich  .is  a  compound  of  camphoric 
acid  and  lime,  is  formed  by  adding  lime-water  to  crys- 
tallized camphoric  acid.  The  solution  is  then  to  be 
boiled,  fUtered,  and  evaporated  to  three-fourtbs  of  its 
quantity.  ;  As  it  cools,  the  salt  is  deposited. 

2.  The  camphorate  of  lime  has  no  regular  shape,  no- 
less  the  evaporation  has  been  properly  managed,  when 
it  is  found  in  the  form  of  plates  lying  on  each  other. 
It  is  of  a  white  colour,  and  has  a  slightly  bitter  taate. 

3.  It  effloresces  in  the  air,  and  falls  dowa  into  pow« 
wattrr.ud  der.'  It  is  scarcely  soluble  in  cold,  and  requires  about 
neat.          200  parts  of  boiling  water  for  its  solution.     When  it 

is  exposed  to  heat,  if  it  be  moderate,  it  melts  and 
swells,  but  if  thrown  o^  red-hot  coals,  or  beated  in 
close  vessels,  the  acid  is  decomposed  and  sublimed,  and 
the  lime  remains  pure. 

4.  It  is  decomposed  by  the  sulphuric,  nitric,  and  mu- 
riatic acid.  With  the  sulphuric  acids  there  is  formed 
an  insoluble  precipitate.  The  nitric  and  muriatic  acids 
precipitate  the  camphoric  acid.  This  salt  is  alsa  de- 
composed by  the  carbonate  of  potash,  and  the  phos- 
phate of  soda. 

5.  The  component  parts  of  this,  salt  are, 


Camphoric  acid 
Lime 

Water 


*  Ann.  d€ 
CMm. 
xxvii.  23. 

Propeiticft 


JO 

43 


100 


95.  Subexata  of  Lime. 

This  salt,  wbich  is  a  compoond  of  suberic  acid  and 
lime,  does  not  crystallize,  is  perfectly  white,  bas.  a 


•light  saline  taste,  and  does  not  redden  (he  tinctore  of  fuytn^ 
turnsole.     It  is  scarcely  soluble  in  cold  water.     Boil-      &c 
ing  water  dissolves  it  more  abundantly^  but  as  it  cools, '      «     '' 
a  part  of  it  is  precipitated.     When  it  is  placed  upon  .  J*^^| 
burning  coals,  it  swells  up,  the  acid  is  decomposed,),^^ 
and  the  lime  remains  in  the  state  of  powder.     This 
salt  is  decomposed  by  the  sulphuric,  nitric,  and  muri- 
atic acids,,  by  potash  and  soda,  and  tlieir  carbonates, 

and  by  the  phosphate  and  borate  of  soda  f  •  f  ^^ 

xxiu.  p.  54» 

26.  MelUte  of  Lime. 

The  mellitic  acid  dropt  into  lime-^water  forms  a 
precipitate  wbich  is  re-dissolved  by  adding  nitric  acid. 
Or  when  the  mellitic  acid  is  mixed  with  a  solution  of 
sulphate  of  lime,  a  precipitate  is  formed  of  small,  grit- 
ty crystals,  which  do  not  aflfect  the  transparency  of  the 
water. 

27.  Lactate  of  Lime. 

The  compound  ef  lactic  acid  and  lime  forms  a  dell* 
quescent  salt,  which  is  soluble  in  alcohoL 

28.  Prussiate  of  Lime. 

The  compound  of  pruseic  acid  and  lime  is  formed 
by  dissolving  the  lime  in  the  acid.  The  solution  is 
then  to  be  filtered,  and  the  lime  which  has  not  com- 
bined with  the  acid  is  to  be  separated  by  adding  car- 
bonic acid  in  wateri  in  the  proportion  necessary  to- 
precipitate  the  lime  from  the  same  bulk  of  lime-water. 
The  solution,  after  a  second  filtration,  most  be  pre- 
served in  close  vessels.  By  distillation  the  prussic  acid 
is  driven  0^  and  the  pure  lime  remains  behind.  This 
salt  is  decomposed  by  all  tlie  other  acids,  and  also  by 
the  alkalies. 

29.  Sebate  of  Lime. 

When  sebscic  acid  is  dropped  into  lime-water  the 
transparency  of  the  water  is  not  disturbed,  so  thsl. 
the  compoond  of  this  acid  with  lime  is  soluble  in 
water. 

IV.  Compounds  of  Lime  with  Inflammable  Substances. 

.  Lime  does  not  enter  into  combination  with  alcohol 
or  ether  \  but  it  forms  compounds  with  the  fixed  oils,, 
which  are  known  by  the  name  of  soaps.  Lime  com-« 
bines  also  in  small  quantity  with  the  volatile  oils,  foroH 
ing  a  similac  compoond. 


SsCT..  II.  O/Babttes  and  its  Combtnatwtu. 


ns^ 


1.  For  the  knowledge  of  this  earth  we  are  indebted^o  Hiittf7- 
modem  chemistry.  ■  It  waa  discovered  by  Scheele  in 
1774 }  and  its  properties  were  investigated  by  him,  and 

ip  the  following  year  by  Gabn,  who  analyzed  a  mine- 
ral which  had  l>een  distinguished  by  the  name  of  port' 
derous  ^ar^  on  account  of  its  weight,  and  found  that 
it  was  composed  of  sulphuric  acid  and  the  new  earth. 
It  received  the  name  of  terra  ponderosa  from  Bergman, 
who  also,  examined  its  properties,  and  couBrroed  the 
experiments  of  Scheele  and  Gabn.     Mr  Kirwan  gave 
it  the  name  of  barytes^  from  the  Greek  word  /8«{tffi^  _^ 
which  signifies  heavy.     Its  properties  were  farther  in-  ^^^^  -^^ 
▼estigated  by  Dr  Hope,  in  1793*9  and  by  Pelletier,^^ 
Fourcroy,  and  Vanquelin,  in  1 797 1.  f  is**'.* 

2.  This  earth  may  be  obtained   in  a.  state  of  pn-^^*'^'^ 

rity''> 


tion. 


i«5* 
Properties 

aod  COIR- 

IMMiUon. 
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ritj  by  the  following  process :  A  quantity  of  sul- 
phate of  barytesy  a  mineral  found  in  considerable 
abundance  in  nature,  is  first  reduced  to  a  fine  powder. 
Mix  it  with  }th  of  its  weight  of  charcoal  powder,  and 
expose  the  mixture  in  a  crucible  to  a  strong  heat,  for 
several  hours.  The  sulphuric  acid,  by  this  process,  is 
decomposed,  by  being  deprived  of  its  oxygen,  which 
combines  with  the  carbon  of  the  charcoal,  and  forms 
carbonic  acid,  which  is  driven  off.  The  sulphur  re- 
mains in  combination  with  the  earth,  forming  a  sul- 
phuret  of  barytes.  This  sulphnret  is  to  be  dissolved 
in  water,  and  nitric  acid  poured  into  the  solution.  The 
nitric  acid  combines  with  the  barjtes,  and  forms  nitrate 
of  barytes,  while  the  sulphur  is  precipitated.  The  so- 
lution is  to  be  filtered,  and  slowly  evaporated  till  it 
crystallize.  The  crystals  thus  formed  are  then  put 
into  a  crucible,  apd  exposed  to  a  strong  beat.  The 
nitric  acid  is  decomposed,  and  driven  oflP,  and  the  earth 
remains  behind  in  a  state  of  purity. 

Dr  Hope  has  recommended  another  process,  which 
is  more  economical.  By  this  process  the  sulphate  of 
barytes  is  decomposed  as  in  the  former.  The  sulphu- 
ret  which  is  obtained  is  thrown  into  water,  that  all 
soluble  matters  may  be  dissolved.  To  the  solution, 
after  filtration,  a  solution  of  carbonate  of  soda  is  to 
be  added.  A  precipitate  takes  place  in  the  form  of  a 
white  powder.  This  powder  is  to  be  washed  with 
water,  made  up  into  ball.i  with  charcoal,  and  exposed 
to  a  strong  heat  in  a  crucible.  The  balls  are  afterwards 
to  be  thrown  into  boiling  water,  when  part  of  the 
barytes  is  found  dissolved,  and,  as  the  water  cools,  it 
crystallizes, 

3.  Barytes,  as  it  is  obtained  by  decomposing  the 
nitrate  in  the  first  process,  is  in  the  form  of  small,  gray, 
porous  masses,  which  are  easily  reduced  to  powder.  It 
has  a  hot,  burning  taste ;  and  when  introduced  into 
the  stomach,  is  a  deadly  poison.  Its  specific  gravity  is 
4.00.  It  destroys  the  texture  of  all  animal  substances. 
It  converts  vegetable  blues  to  a  green  colour.  In  nuiny 
of  its  properties  it  is  perfectly  analogous  to  the  fixed 
alkalies.  It  is  decomposed  by  the  same  process  as 
lime.  Its  ba^e  is  called  barium.  It  is  a  dark  grey 
metal,  more  than  twice  the  weight  of  water.  Barium 
is  susceptible  of  a  higher  degree  of  oxidation  by  simply 
beating  barytes  in  contact  with  oxygen. 

4.  When  it  is  exposed  to  the  air,  especially  if  the 
Atmosphere  be  loaded  with  moisture,  it  swells  up  in  a 
few  minutes,  becomes  hat,  and  at  last  falls  into  a  white 
powder.  It  is  then  deprived  of  part  of  its  acrimony,  and 
IS  increased  in  weight  o.22«  This  is  owing  to  the  ab- 
sorption of  water  from  the  atmosphere.  If  a  small 
quantity  of  water  be  thrown  upon  barytes,  it  boils  up, 
is  strongly  heated,  is  enlarged  in  volume,  and  gives 
out  a  great  quantity  of  heat.  After  being  slaked  in 
this  manner,  it  is  diluted  with  water,  the  earth  cr^'stsl- 
lizes,  and  assumes  the  appearance  of  ncedle-forroed 
crystals,  which,  at  the  end  of  some  time,  if  exposed  to 
the  air,  spontaneously  fall  to  powder.  With  a  greater 
quantity  of  water  the  barytes  is  completely  dissolved. 

Cold  water  takes  up  about  iV^^^'i^^^^'g^^'  '^'^  ^l(i* 
tion  changes  the  syrup  of  violets  to  green,  and  at  last 
destroys  the  colour.  When  this  liquid  is  exposed  to 
the  air,  a  thick  pellicle  is  formed  on  the  surface,  which 
is  owing  to  the  absorption  of  carbonic  acid  from  the 
i^tmosphere.     Boiling  wsiter«  dissolves  ^  its  weighs  of 
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pure  barytes.     The  solution  affords  crystals  as  it  cooU.  Barxiet, 

They  are  'n  the  form  of  lone,  four  sided  prisms,  trans-  6ic. 

parent  and  white,  which  effloresce  in  the  air }  but  the  • 
form  of  the  crystals  variee  according  to  the  rapidity  of 

the  evaporation  and  crystallizntion.  ,2()o 


ll6t 
Prcpara- 
lion. 


Properties. 


Cornuun. 
Chim.  ii. 
p.  X91. 

Prepara- 
tion. 


5.  Light  has  no  action  on  baiytcM.  Heated  on  char^orbcnr. 
coal  with  the  .blowpipe,  it  melts  into  an  opaque,  gray 
globule,  which  soon  penetrates*  the  charcoal.  Exposed 
to  heat  in  a  crucible,  it  melts,  and  attaches  itself  to  the 
sides  of  the  vessel,  to  which  it  adheres  strongly,  forming 
a  kind  of  greenish  covering.  Less  (strongly  heated,  it 
hardens,  and  tntemaUy  usaumes  a  hliti*ih  green  shade. 
There  is  no  action  between  barytes  and  oxygen,  azote, 
hydrogen,  or  carbon. 

I.  Phosphuret  of  Barytes. 

1.  Barytes  enters  into  combination  with  phosphorus, 
forming  the  compound  called  phosphuret  of  barytes. 
This  is  prepared  by  introducing  a  mixture  of  barytes 
and  phosphorus  into  a  glass  tube  closed  at  one  end,  and 
exposing  the  mixture  to  the  heat  of  burning  coals. 
The  two  substances  rapidly  combine  together. 

2.  The  phoHphuret  of  barytes,  thus  obtained,  is  of  a 
dark  or  shining  brown  colour,  having  a  metallic  ap- 
pearance, Tory  fusible,  and  exhaling,  ivhcn  it  is  mois- 
tened, a  strong  fetid  odour:  in  the  dark  it  is  lumi- 
nous. When  it  is  thrown  into  water,  it  is  decomposed, 
giving  oat  phosphorated  hydrogen  gas,  and  is  gradu- 
ally converted,  by  the  action  of  the  air  and  the  water, 
into  phosphate  of  barytes  *• 

II.  Sulphnret  of  Barytes. 

1.  A  similar  combination  also  takes  place  between 
barytes  and  sulphur.  Tlie  combination  may  be  formed 
by  introducing  barytes  and  sulphur*  well  mixed  toge- 
ther, into  a  crucible,  and  exposing  them  to  a  red  heat. 
At  that  temperature  the  mixture  melts,  and  the  com- 
pound which  is  formed  is  the  sulphnret  of  barytes. 

2.  This  substance  is  very  soluble  in  water,  which  it 
instantly  decomposes;  and,  when  it  is  saturated  with  the 
sulphurated  hydrogen  which  is  formed,  it  is  converted 
into  a  hydrogenated  snlphuret  of  barytes,  which  deposits 
by  cooling,  crystals  of  -lilTerent  forms,  sometimes  in  that 
of  small  needle?,  sometimes  in  that  of  large  six-sided 
prisms,  sometimes  in  the  form  of  octahedrons,  and  of* 
ten  in  that  of  small,  brilliant,,  hexagonal  plates,  which 
are  crystals  of  sulphurated  hydrogen  and  barytes,  de* 
nominated  by  Berlholler,  hydroml phuret  of  barytes. 
When  the  sulphnret  of  barytes  is  dissolved  in  water, 
it  instantly  exhales  the  fetid  odour  of  sulphurated  hy- 
drogen ga«.  Thfr  liquid  which  has  deposited  crystals 
of  bydrosul phuret  of  barytes  retains  a  hydrogenated 
sulphnret  in  solution.  When  it  is  expo:«ed  to  the  air, 
this  solution  becomes  of  an  orange  yillow.  Crystals 
of  bydrobulphuret  of  barytes,  with  spots  or  yellowish 
plates,  are  often  observed  in  the  midst  of  the  white 
masses. 

3.  The  sulphnret  of  barytes  is  mo^t  remarkable  for 
the  great  rapidity  with  which  it  decomposes  water,  and 
the  great  quantity  of  the  sulphurated  hydrogen  with 
which  it  combines,  forming  the  bydrosul  phuret  of  ba- 
rytes \  which  latter  is  slowly,  and  with  difficulty,  de- 
composed by  the  air,  and  the  great  proportion  of  sul- 
phurated hydrogen  gas  which  is  disengaged  by  the  ac- 
tion ,o£  acidS|  without  any  precipitation  of  sulphur. 
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4.  Thai  there  are  three  different  comhinations  of 
sulphur  with  barytes.  In  the  first,  the  sulphur  is  di- 
rectly combined  with  the  barytes,  as  when  they  are  ex- 

jlif^^^^QQj. posed  to  beat  in  the  state  of  dryness,  which  is  the  simple 

pouodi.  solphuret  of  bary^es.  In  the  other,  the  sulphur  com* 
bined  with  the  hydrotren,  is  tn  the  state  of  hydrosol- 
phoret  of  bary  tea.  Tiiis  compound  is  prepared  by  pas- 
sing sulphurated  hydrogen  gas  into  water  holding  ba- 
rytes  in  solution,  which,  as  it  combines  with  the  gas, 
becomes  more  soluble,  and  is  condensed  and  absorbed 
by  the  water.  The  distinctive  character  between  the 
latter  combination  and  that  of  the  sulphuret  of  barytes 
is,  that  the  first,  by  the  action  of  acids,  only  gtyea  out 
sulphurated  hydrogen  gas,  without  any  deposition  of 
sulphur  J  ai^d  the  seoond,  exposed  to  heat,  is  deprived 
of  its  sulphur,  which  is  sublimed,  without  affording 
sulphurated  hydrogen  gas.  Between  these  two  states, 
there  is  an  intermediate  combination,  in  which  the  sul- 
phuret of  barytes  holds  in  solution  more  or  less  sul- 
phurated hydrogen  ;  so  that,  by  the  action  of  acids,  it 
affords  sulphurated  hydrogen  gas,  with  a  deposition  of 
sulphur  at  the  same  time.  To  this  intermediate  com- 
pound, Berthollet  has  given  the  name  of  hydrogenaUd 

•  Foureroj  suiphuret  of  barytes  *• 

ComuuMt, 

III.  Compounds  of  Barytes  with  the  Acids. 

Barytes  enters  into  combination  with  the  acids,  and 
forms  with  them  compounds,  which  are  distinguislied 
by  the  name  of  salts*  The  order  of  the  affinities  of  ba- 
rytes for  the  acids,  according  to  Bergman,  is  the  fol- 
lowing : 

Sulphuric  acid. 

Oxalic, 

Succinic, 

Fluoric, 

Phosphoric, 

Saclactic, 

Nitric, 

Muriatic, 

Suberic, 

Citric,  ^ 

Tartaric, 

Arsenic, 

Lactic, 

Benzoic, 

Acetic, 

Boracic, 

Sulphurous, 

Carbonic, 

Frussic. 

I.  Sulphate  of  Barytes. 

z.'  This  salt,  which  is  a  compound  of  sulphuric  acid 
smd  barytes,  was  formerly  distinguished  by  the  name  of 
heavy  spar^  phosphoric  spar^  or  Bobgnian  stone.  It  ex- 
ists in  great  abundance  in  nature,  particularly  accom- 
panying metallic  veins ;  from  which  circumstance,  pro- 
bably, and  from  its  great  weight,  it  was  supposed  to 
contain  a  metallic  substance.  It  is  rarely  formed  arti- 
ficially, as  that  fonnd  in  nature  is  sufficiently  pure. 

2.  The  sulphate  of  barytes  is  the  heaviest  of  all  the 
salts,  the  specific  gravity  being  4.4.  It  has  neither 
taste  nor  smell;     Sometimes  it  is  found  crystallized, 
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and  sometimes  compact.    There  is  a  considerable  va-    Btntei, 
riety  among  the  forms  of  its  crystals.     The  primitive     &c. 
form  of  sulphate  of  barytes  is  a  rliomhoid,  with  right        .     ' 
angles  at  the  base«,  whose  angles  are  10 1^^  and  78^^ 
The  integrant  molecule  is  the  same.  xt^ 

3.  This  salt  remains  unchanged  in  the  air,  and  it  isiLcUontf 
insoluble  in  water.  When  it  is  suddenly  heated,  ithc«t. 
decrepitates.  By  the  action  of  a  strong  heat,  it  melts 
with  difficulty ;  and  before  the  blow-pipe  it  fuses,  and 
is  converted  into  a  white  opaque  globule.  It  is  de- 
composed at  a  red  heat  by  hydrogen  and  charcoal,  and 
is  converted  into  a  sulphuret  which  is  phosphoric. 
This  was  formerly  called,  from  an  accident,  Bdogfdan 
phosphorus.  A  piece  of  the  sulphate  of  barytes  was 
found  in  the  neighbourhood  of  Bologna,  by  a  shoe- 
maker of  that  city,  who,  suspecting  that  it  contained 
Nilver,  put  it  into  the  fire  to  separate  the  metal.  He 
fbund  no  metal,  but  he  observed  that  by  heating  it  ac- 
quired the  property  of  shining  in  the  dark,  and  thence 
it  obtained  the  name  of  Bolognlan  stone  or  phospho- 
rus. 

This  salt  is  decomposed  by  the  carbonates  of  potash 
and  soda,  either  by  exposing  them  to  a  strong  beat  in 
a  crucible,  or  by  boiling  them  together  in  solution.  j,.^ 

According  to  the  different  analyses  which  have  beencenpoii. 
made  to  ascertain  the  constituents  of  this  sal^  it  ap-tion. 
pears  that  there  is  a  considerable  difference  between 
the  natural  and  artificial  sulphate  of  barytes,  as  in  the 
following  table : 


KatiTC. 

Aftiiieial. 

Acid 

13 

33 

Barytes 

84 

64 

Water 

3 

3 

100 


100^ 


By  another  analysis,  when   the  artificial  sulphate  cam.  in. 
was  heated  to  redness,  the  component  parta  were  found,  p.  15. 
according  to 


Acid 
Barytes 


Thenardf. 
25.18 
74*82 

100.00 


100 


2.  Sulphite  of  Barytea. 


p.  t6<. 

Joiir.  ii. 
S?o.  ^  IJ^' 
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z.  This  compound  of  sulphurous  acid  and  barytes piepan. 
is  formed  by  passing  sulphurous  acid  gas  into  water,  intion. 
which  is  mixed,  or  suspended,  carbonate  of  barytes  in 
the  state  of  fitie  powder ;  or  fay  the  direct  combination 
of  sulphurous  acid  and  barytes,  either  solid  or  in  solution. 
In  whatever  way  it  is  prepared,  the  salt  is  deposited  iu 
the  form  of  powder,  or  crystallized.  ^j^^ 

2.  The  crystals  of  sulphite  of  barytes  are  sometimes  pfopeftiei< 
in  the  form  of  small,  brilliant,  and  opaque  needles,  or 

very  hard  transparent  crystals  in  the  form  of  tetrahe- 
drons, with  truncated  angles.  It  has  little  taste.  The 
specific  gravity  is  z.6938.  It  is  scarcely  altered  when 
exposed  to  the  air,  and  is  insoluble  in  water.  When  it 
is  exposed  to  beat,  sulphur  is  driven  off",  and  there  re- 
mains a  sulphate  of  barytes.  It  is  decomposed  by  the 
sulphuric  and  muriatic  acids,  with  the  disengagement 
of  sulphurous  acid.  ^^^ 

3.  This  salt  has  been  applied  to  no  use,  excepting Uset. 

for 
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Bsnrtw,  for  the  ehemioal  purpote  of  Mtertniniiig  the  jmrity  of 
&.C.  aulpboToot  ftciU.  It  is  employed  in  this  wny  by  Foar- 
croy.  If  there  be  any  mixtore  of  <o1phoroo8  acid  with 
the  salphttric^  it  may  be  detected  by  this  salt )  for  as 
thare  is  a  stronger  affinity  between  sulphuric  acid  and 
borytes  than  between  sulphurous  acid  and  the  same 
earthy  the  sulphuric  acidy  if  any  be  present,  oombines 
with  the  barytes,  and  forms  with  it  an  insoluble  salt, 
which  is  preeipitated. 

4.  The  following  are  the  proportions  of  the  constitu- 
ent parts  of  this  salt. 

Sulphurous  acid      39 
Barytes  59 

Water  2 
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3.  Nitrate  of  Barytes. 

This  compound  of  nitric  acid  and  barytes  is  pre- 
pared by  satuntting  the  acid  with  native  carbonate  of 
barytes }  or,  by  the  decomposition  of  sulphoret  of  ba- 
rytes, by  nitnc  acid.  By  filtration  and  evaporation 
this  salt  crystallizes. 

2.  The  crystals  of  nitrate  of  barytes  are  in  the  form 
of  regular  ectabedrons,  or  in  small  brilliant  plates.  The 
specific  gravity  is  2.9149.  It  has  a  hot,  acrid,  and  au- 
stere  taste,  and  is  little  changed  by  being  exposed  to 
the-  air.  It  is  soluble  in  1ft  parts  of  cold,  and  in  about 
three  or  four  parts  of  boiliag  water.  When  placed 
upon  burning  coals,  it  decrepitates,  boils  up,  and  be- 
oemee  dry,  and  gives  out  sparks  round  the  points 
where  k  oomes  in  contact  with  the  burning  coal. 
When  it  is  heated  in  a  retort,  it  gives  out  a  little  wa* 
^^9  oxyg^A  S^»  ^^^  azotic  gas  j  and  tliere  remains  be- 
hind, the  barytes  in  the  form  of  a  solid,  gray,  porous 


The  constituent  parts  of  this  salt,  aeoording  to  Foor- 
croy,  Vauquelin,  and  Kirwan,  are  the  following : 


Fosreroy  and  YaaqacUn  f . 
Nitric  acid        38 
Barytes  50 

Water  1 2 


100 


Kirwao|. 

57 
11    . 

100 


This  salt  is  only  employed  for  detecting  sulphuric 
acid  in  nitric  aeid,  and  to  be  decomposed  for  the  pur- 
pose of  obtaining  pure  barytes. 

4  Nitrite  of  Barytes. 

Nothing  farther  is  known  of  this  salt,  tlian  that  it  is 
formed  when  the  nitrate  of  barytes  is  decomposed  in  a 
retort  by  means  of  heat.  If  the  operation  be  stopped 
at  the  time  that  a  third  part  of  the  oxygen  gas  has 
been  disengaged,  the  nitrite  of  barytes  remains. 

5*  Muriate  of  Barytes. 

1.  This  salt,  which  is  a  compound  of  muriatic  acid 
and  barytes,  was  first  investigated  by  Scheele  and  Berg- 
man, and  little  more  has  been  since  added  by  the  expe- 
riments and  researches  of  other  chemists. 

2.  It  is  prepared  by  the  direct  combination  of  mu- 
riattc  acid  with  the  carbonate  of  barytes  *,  or,  by  de- 
composing the  sulphuret  of  barytes  by  the  muriatic  acid, 


filtering  the  solution,  and  evaporating  till  a  pellicle  ap- 
pear on  the  surface.  If  it  be  allowed  to  cool  slowly, 
crystals  of  muriate  of  barytes  are  formed.  But  the  sul- 
phate of  barytes,  which  is  employed,  sometimes  contains 
iron  :  so  that  a  muriate  of  this  metal  is  formed  along 
with  the  muriate  of  barytes.  To  separate  the  iron,  the 
mixture  is  to  be  calcined,  by  which  the  acid  is  driven 
off,  and  the  iron  remains  behind  in  the  state  of  oxide, 
which  is  insoluble  in  water. 

3*  The  primitive  form  of  the  crystals  of  this  salt  is 
a  four-sided  prism  with  square  bases.  The  form  of  the 
integrant  particles  is  the  same.  It  crystallizes  in  tables, 
or  in  eight-sided  pyramids.  The  taste  is  acrid,  astrin* 
gent,  and  metallic.  The  specific  gravity  is  2.8257. 
When  dried,  it  is  converted  into  a  chloride  of  barium. 

4.  It  undergoes  no  change  by  exposure  to  the  air. 
It  is  soluble  in  five  or  six  parts  of  cold  water,  but  boil- 
ing water  dissolves  more}  and,  on  cooling,  the  salt 
crystallizes. 

5.  When  est  posed  to  heat,  it  decrepitates,  loses  its 
water  of  crystallization,  dries,  falls  down  to  powder, 
and  at  last  melts  j  but  no  heat  that  can  be  applied  de- 
composes it. 

6.  This  salt  is  decomposed  by  the  sulphuric  and  ni- 
tric acids,  and  a  precipitation,  of  nitrate  or  of  sulphate 
of  barytes  is  formed. 

7.  The  constituent  parts  of  this  salt^  according  to 
Mr  ELirwan.  are. 
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Acid, 

Barytes, 

Water, 


20 


100 


When  dried. 
23.8 
76.2 

00.0 


100.0 
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8.  This  is  one  of  the  most  delicate  tests  for  detect-  xj^^ 
ing  sulphuric  acid  in  any  solution.  Water,  which 
holds  0.0002  parts  of  sulphuric  acid,  exhibits  a  visi- 
ble precipitate  by  a  single  drop  of  the  solution  of  mu- 
riate of  barytes.  Nay,  there  is  a  slight  cloud  in  a  few 
minutes  produced  by  the  addition  of  a  solution  of  this 
salt  to  water  which  holds  0.00009  parts  of  sulphuric 
acid  in  solution.  The  mnriate  of  barytes  has  been 
proposed  and  recommended  as  a  cure  for  scrophula  ; 
and  it  is  said,  in  some  cases  in  which  it  has  been  used, 
with  good  effect  ^  but  it  ought  to  be  administered  with 
the  utmost  caution.  The  carbonate  of  barytes  is  one 
of  the  most  active  poisons,  and  probably  all  the  salts 
of  this  earth  are  possessed  of  similar  properties.  The 
dose  should  not  exceed  five  or  six  drops  of  the  ^olotion^^^^^^^ 
at  first  *.  Connakt. 

6.  Hyperoxymnriate,  or  Chlorate  of  Barytes.         p,  257. 

I.  The  compound  of  hyperoxy muriatic  acid  Midp„^^, 
barytes  was  formed  by  Mr  Chenevix.  The  process  tton. 
which  he  followed  was,  to  cause  a  current  of  oxymnri- 
atio  acid  gas  to  pass  through  a  solution  of  a  large 
quantity  of  barytic  earth  in  warm  water.  This  salt 
he  found  soluble  in  four  parts  of  cold,  and  less  of 
warm  water  \  but  as  it  crystallizes  like  the  muriate 
of  this  earth,  and  has  the  same  degree  of  solubility,  he 
could  not  separate  tlie  hyperoxymuriate  from  the  mu- 
riate, which  was  formed  at  the  same  time.  He  there* 
fore  thought  of  obtaining  it  by  double  affinity,  as  in 
the  following  process. 
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2.  When  phospliate  of  silver  is  boiled  witb  muri- 
ate of  barytes,  a  double  decomposition  takes  place;  ma- 
'riateof  silver  and  phosphate  of  barytes  are  formed, 
both  of  which  being  insoluble,  are  precipitated.  But 
the  phosphate  of  silver  does  not  decompose  the  by  per- 
oxy muriate  of  barytes.  When  therefore  the  muriate 
and  byperoxymuriate  of  barytes  are  boiled  with  pho8« 
.phate  of  silver,  the  muriate  of  barytes  only  is  decom- 
posed. The  muriate  of  silver  and  the  phosphate  of 
barytes  are  precipitated,  and  the  byperoxymuriate  of 
bai7tes  remains  in  solution.  When  this  salt  is  decom- 
posed by  the  stronger  acids,  it  is  accompanied  with  a 
flash  of  light,  which  Mr  Cbenevix  conjectures,  is  ow- 
ing to  the  relative  proportiom^te  affinities,  and  conse- 
quently the  greater  rapidity  of  the  disengagement. 
The  proportions  of  this  salt  are, 

Hyperoxymuriatic  acid,     47.0 
Barytes,  42.2 

Water,  ic.8 

100.0  *. 
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7.  Fluate  of  Barytes. 

This  compound  of  fluoric  acid  and  barytes  may  b® 
formed,  by  pouring  fluoric  acid  into  a  solution  of  ni- 
trate or  muriate  of  barytes.  A  precipitate  is  formed, 
which  is  the  fluate  of  barytes.  This  salt  is  decomposed 
with  effervescence  by  the  sulphuric  acid,  and  it  is 
precipitated  by  lime  water.  Of  the  proportions  of  its 
constituent  parts'  and  other  properties,  nothing  is 
known. 

8.  Borate  of  Barytes. 

The  compound  of  boracic  acid  and  barytes  is  form- 
ed fay  pouring  a  solution  of  boracic  acid  into  a  solution 
of  barytes.  An  insolobie^white  powder  is  precipitated, 
which,  according  to  Bergman,  may  be  decomposed, 
even  by  the  weak  vegetable  acids. 

9.  Phosphate  of  Barytes. 

X.  The  compound  of  phosphoric  acid  and  barytes 
has  been  only  examined  by  Vauquelin.  It  is  prepared, 
either  by  the  direct  combination  of  phosphoric  acid 
with  barytes,  or  the  carbonate  of  barytes  ;  or  by  pre- 
cipitating a  solution  of  nitrate  or  muriate  of  barytes, 
by  means  of  an  alkaline  phosphate.  The  phosphate  of 
barytes  is  precipitated  iu  the  form  of  powder. 
.  2.  This  salt  is  in  the  form  of  white  powder,  without 

rropcrues.  ^^^  appearance  of  crystallization.  It  is  not  altered 
by  exposure  to  the  air,  and  is  insoluble  in  water.  The 
speciflc  gravity  is  x.2867. 

3.  This  salt  at  a  high  temperature  is  fusible, 
converted  into  a  vitreous  matter  or  gray  enamel, 
fore  the  blow-pipe,  on  charcoal,  it  gives  out  a  yellow 
phosphoric  Wfrht,  The  vitreous  globules  become 
opaque  on  cooling.  It  is  decomposed  by  the  sulphu- 
ric acid.  The  phosphoric  and  phosphorous  acids,  when 
added  in  excess,  have  the  property  of  re-dissolving  the 
salts  which  (hey  form  with  barytes. 

,29,  'o.  Phosphite  of  Barytes, 

liwL*'*"  I.  This  compound  of  phosphorous  acid  and  barytes,  is 

formed  by  the  direct  combination  of  the  acid  with  tbe 
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eartb  ;  or  by  precipitating  the  soluble  pboaphitel  by  a  fiar^ei, 
solution  of  barytes.     By  the  last  process  the  salt  is  ob-     &c. 
taioed  in  tbe  greatest  purity.  '  ~^ 

2.  Tbe  phosphate  of  barytes  is  in  the  form  of  a  white     *^93 
powder,  which  it  insipid,  not  altered  by  exposure  to  "^^^ 
tbe  air,  not  very  soluble  in  water  without  an  excess 

of  acid,  by  which  means  it  is  converted  into  the  acido« 
I0U8  phosphite.  1194 

3.  The  phosphite  of  barytes  melts  under  the  blow- Action  of 
pipe  into  a  globule,  which  is  surrounded  witb  a  most^^^ 
brilliant  light.     The  vitreous  globule  becomes,  on  cool- 
ing, white  and  opaque.  ,2^. 

4.  This  salt  is  decomposed  by  most  of  the  acids;  by  Of  acids, 
lime  and  lime  water.    The  other  alkaline  and  earthy 
bases  combine  with  the  excess  of  phosphorous  acid, 
when   it  is  in  the  state  of  acidulous  phosphate,  and 
there  remains  behind  a  neutral  phosphite.     .  u^ 

5.  The  component  parts  of  this  salt  are,-  Coopoii- 

tioiL 

Phosphorous  acid,        41.7 
Barytes,  51.3 

Water,  7.0 


lOO.O^. 


1 1.  Carbonate  of  Barytes. 


Cmumm. 
Ckm.  w. 
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z.  This  compound  of  carbonic  acid  and  barytes  hss^funci. 
been  known  by  the  names  of  aerated  heavy  spar^  of - 
rated  baroselenite^  and  witherite  from  the  name  of  Dr 
Withering,  who  first  discovered  that  it  is  a  natural 
production.  Its  nature  and  properties  were  first  inves- 
tigated by  Sclieele  and  Bergman,  about  the  year  1776, 
and  since  that  time  by  Kirwan,  Hope,  Klaproth,  rel- 
ict ier,  Foorcroy  and  Vauquelin.  npS 

2.  The  carbonate  of  barytes  is  found  native  in  stri-  Ntuve. 
ated,  lamellated,  semitransparent  masses.     The  primi- 
tive form  of  its  crystals  is  the  six-sided  prism.    The 
specific  gravity  is  4.33 !•  1209 

3.  The  carbonate  of  barytes  may  be  prepared  artifi-  Prepirtd 
cially,  by  exposing  a  solution  of  pure  barytes  to  the^^  *^ 
air,  or  by  passing  carbonic  acid  gas  into  the  solution. 

It  may  be  prepared  also  in  the  dry  way,  by  mixing  to- 
gether sulphate  of  barytes  and  carbonate  of  potash  or 
soda,  and  exposing  the  mixture  to  strong  heat;  or 
by  decomposing,  by  means  of  carbonate  of  potash,  so- 
da, or  ammonia,  tbe  nitrate  or  muriate  of  barytes  in 
solution  in  water.  By  whatever  processes  the  carbo- 
nate of  barytes  is  obtained,  it  is  in  the  form  of  a  white 
tasteless  powder.  When  thus  prepared,  the  specific 
gravity  is  3.763. 

4.  .It  undergoes  no  change  by  exposure  to  the  air. 
Cold  water  dissolves  7^%-;( ;  boiling  water  -rrvr  P^^*     '*' • 

5.  The  carbonate  of  barytes  undergoes  little  change  ^^^'*^  ^ 
when  it  is  exposed  even  to  the  strongest  heat.    The 
artificial  carbonate  loses  about  0.28  of  its  weight  by 
calcination,  while  tbe  native  carbonate  becomes  white 

and  opaque,  and  is  converted  into  a  bluish  green  co* 
lour,  without  any  perceptible  loss  of  weight  \  but  if  it 
be  heated  in  a  black  lead  crucible,  or  if  it  be  formed 
into  a  paste,  with  100  parts  of  the  salt  to  10  of  char- 
coal, the  carbonic  acid  is  separated.  j^i 

6.  The  component  parts  of  tbe  carbonate  of  barytes  Compo^t* 
are  the  following :  ti«m. 

Native 
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Native  Carbonaie* 


Acid 
Barytet 


xoo 


Artificial  Carbonate. 

BtrgauoL 
Aoid  7 

Barytes  6$ 

Water  28 

xoo 


Vosffcioy* 

20 

90 

100 


Mletier. 
22 
62 

x6 

xoo 


When  both  the  natural  and  artificial  are  exposed  to  a 
red  heat,  the  component  parts,  as  asoertaioed  by  Mr 
Kirwan,  are, 

Acid  22 

Barjtes         78 


xoo 


130a 
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7.  This  8alt  has  been  foond  native  only  in  small 
quantity,  otherwise  it  is  supposed,  that  it  might  be  of 
great  use  for  the  preparation  of  barytic  salts,  which 
promise  great  service  m  several  arts  and  manufactures. 
It  has  been  proposed  to  employ  it  in  medicine  j  but  in 
experiments  on  animals,  it  has  been  found  to  act  as  a 
most  deadly  poison.  Great  caution,  therefore,  should 
•  Foureny  be  observed  in  employing  it  as  an  internal  remedy  *• 

X  2.  Arseniate  of  Barytes. 

The  compound  of  arsenic  acid  and  barytes  is  formed 
by  dissolving  the  earth  in  the  acid.  It  is  an  insoluble, 
uncrystallized  salt  \  but  with  an  excess  of  acid  it  be- 
comes soluble,  and  is  decomposed  by  salphoric  acid. 
It  melts  when  exposed  to  a  strong  hcAt,  but  is  not  de- 
composed. 

13.  Tangstate  of  Barytes.. 

With  the  tnngstic  acid,  barytes  forms  an  insoluble 

salt. 

X4.  Molybdate  of  Barytes. 

Barytes  with  the  molybdic  acid  forms  a  salt  which 
has  very  little  solubility. 

xj.  Chromate  of  Barytes. 
It  is  little  known,  but  said  to  be  insoluble  in  water. 

x6.  Columbate  of  Barytes. 

X7.  Acetate  of  Barytes. 

X.  This  salt,  which  is  a  compound  of  acetic  acid 
and  barytes,  may  be  prepared  by  directly  combining 
the  acid  with  the  earth  \  or  by  decomposing  sulphnret 
of  barytes  by  means  of  acetic  aoid.  By  evaporating 
the  solution,  it  may  be  obtained  crystallized. 

2.  The  crystals  of  the  acetate  of  barytes  are  in  the 
form  of  fine  transparent  prisms.  The  specific  gravity 
IS  X.828.  This  salt  has  an  acid  hitter  taste,  effloresces 
in  the  air,  is  very  soluble  in  water,  is  decomposed  by 

Vol,  V.  Part  11.  f 
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the  carbonates  of  the  alkalies,  bat  not  by  the  alkalies   Barytei. 
themselves,  or  the  pure  earths.  S(c. 

3.  This  salt  may  be  employed  to  detect  the  presence ' 
and  quantity  of  sulphuric  acid  in  solutions,  particularly  jjj^^ 
in  vinegar,  which  may  he  adulterated  with  the  addition 
of  this  acid  f  •  t  Fsurcrojf 

viii.  196. 

x8.  Oxalate  of  Barytes. 

1.  The  compound  of  oxalic  acid  and  barytes  is  fonti*  Prcpaca- 
ed  by  adding  the  acid  to  a  solution  of  barytes  in  water,  ttoa* 

A  white  powder  precipitates,  which  is  oxalate  of  ba- 
rytes ^  it  is  insoluble  in  water.  With  an  excess  of 
oxalic  acid,  this  precipitate  is^dissolved,  and  smalljan- 
gular  crystals  are  formed.  ly^ 

2.  If  these  crystab  are  dissolved  in  boiling  water,  Actioa  of 
they  become  opaque,  and  fall  down  in  the  form  of  an  heat* 
insoluble  powder,  for  the  water  combines  with  the  ex- 
cess of  acid,  which  held  them  in  solution. 

ig.  Tartrate  of  Barytes. 

The  compound  of  tartaric  acid  and  barytes  forms  a 
salt  in  the  state  of  white  powder,  which  has  little  solu- 
bility, excepting  with  an  excess  of  acid.  It  is  decom- 
posed by  the  sulphuric,  nitric,  muriatic,  and  oxalic 
acids. 


1308 


20.  Citrate  of  Barytes. 

X.  The  compound  of  citric  acid  and  bairtes  forms  Prepua' 
a  salt,  by  adding  the  earth  to  a  solution  01  the  acid,  tion* 
A  flocculent  precipitate  at  first  appears,  which  is  dis- 
solved by  agitation.    The  precipitate  afterwards  be- 
comes permanent  when  the  acid  is  saturated. 

2.  This  salt,  which  is  at  first  deposited  in  the  form 
of  powder,  shoots  out  afterwards  inta  a  kind  of  vege- 
tation, of  a  silvery  whiteness,  with  great  brilliancy 
and  beauty.  It  is  soluble  in  a  great  proportion  of  wa- 
ter.    This  salt  is  composed  of 


Acid 
Barytes 


50 
xoo 


21.  Malate  of  Barytes. 

The  compound  of  malic  acid  and  barytes  is  formed 
by  adding  the  acid  to  a  solution  of  the  earth  in  water* 
A  crystallized,  soluble  salt  is  precipitated. 

22.  Gallate  of  Barytes. 

The  compound  of  gallic  acid  and  baryCee  is  formed 
by  the  direct  combination  of  the  acid  with  the  earth. 
A  salt  is  thus  formed,  which  is  not  tery  soluble,  but 
with  an  excess  of  the  base» 

23.  Benzoate  of  Barytes. 

Benzoic  acid  combines  with  barytes,  and  forms  a  salt 
which  is  soluble  in  water,  crystallizes,  undergoes  no 
change  by  exposure  to  the  air,  and  is  decomposed  by 
beat  and  the  stronger  acids. 

24.  Succinate  of  Barytee» 

Barytes  forms,  with  succinic  acid,  a  salt  ivhicb  has 
little  solubility. 

4  F  «5» 
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26.  Campborate  of  Barytas. 

I.  The  cooipoand  of  camphoric  acid  and  hatyrtea  is 
formed  by  adding  the  crystallized  acid  to  the  solution 
of  the  earth,  and  tfieii  botling  the  ratxtare.  It  is  after- 
wards to  he  fikezed  and  evaporated  to  dryoesa.  What 
tiio  I'^mains  18  campborate  of  barytes. 
Pyopertiet.  ^  ^^^  ^1^  ^^  ^^^  cryatallUe ;  hot  whca  it  is 
slowly  evaporated*  small  plates  are  deposited,,  wbMi 
seem  traospareat  ia  the  Uqiiidt  but  becem*  opaque 
when  exposed  to  the  air.  It  has  scarcely  any  taiUla ; 
but  an  mipvesaion  lemains  on  the  tongue^  whicfc  is 
slightly  acid  and  bitter. 

3*  This  salt  undergoes  no  change  by  axpoaure  lo 

the  air.    It  is  only  soluble  in  60Q  parts  of  water  ai  the 

1511      boiliaetemperature. 

Action  of        4.  When  exposed  to  the  action  of  the  blow-pipe, 

^^^  the  acid  is  volatilized,  and  the  earth  ia  converted  into 

a  vitreous  substance.    The  camphoric  acid,  as  it  boms, 

first  exhibits  a  blue,  then  a  redn  and  at  last  .a  white 

flame. 

5.  This  salt  is  decomposed  by  the  sulphuric,  nitric, 
and  moriatic  acids,  and  by  the  oxalic,  tartaric,  and  ci* 
•  Ann,i€    trie*. 

xxTii.  p.  28«  2>  Sttbetafte  ef  Barytes. 

This  salt  does  not  crystallize,  and  is  only  soluble  in 

water  with  an  excess  of  acid  j  when  exposed  to  heat,  it 

swells  up  and  melts,  and  is  decomposed  by  the  sulpbo- 

t  ^^}^        ric,  nitric,  muriatic,  and  oxalic  acids  t. 
zxuj.  52. 

28.  Melkle  of  Barytes. 

By  adding  mellitic  acid  to  a  solution  of  acetate  of 
barvtes,  there  is  formed  a  flaky  precipitate,  which  is 
re-dissolved  with  the  addition  of  more  acid.  When 
the  acid  is  poured  into  a  solution  of  muriate  of  barytes 
no  precipitate  is  formed  \  bat  a  short  time  afterwards 
a  group  of  transpareftt  needle-formed  crystals  is  de- 
posited. 

25)u  Lactate  of  Bary  tos. 

Barytes  Sditos  with  lactic  acid,  a  deliqnesceot  salt. 

30.  Frussiate  of  Barytes. 

Prossic  acid  and  barytes  form  a  salt  which  is  very 
little  soluble  in-  water,  and  is  decomposed,  not  only  by 
the  salphurio  acid,  hot  even  by  carbonic. 

31.  Sebate  of  Barytes. 

Sebacic  acid,  added  to  a  salodoA  of  barytea  ia  water, 
forms  no  precipitate  j  from  which  it  is  inferred  that 
the  sebate  of  barytes  is  insolnUe  in  water. 
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Sier.IIL  0/ STMOJfTirm  and  its  ComUnaiums. 

I.  This  earth  was  not  discovered  UU  ahoat  the  year 
1 79 1  or  1792.  Dr  Crawford,  indeed,  prcTious  to  this 
period,  in  making  some  experiments  on  what  he  suppos- 
ed was  a  carbonate  of  barytes,  and  observing  a  striking 
diflerenco  between  this  mineral  and  the  carbooata  of 


barytes  which  he  had  been  accustomed  to  employ,  Suwiim^ 
conjectured  that  ti  might  contath  a  new  earth ;  aod     &t. 
he  s.ea( *a  specioMH  te  Mr  Kirwan  for  the  purpose  of  '"■  '-*— ' 
analyzing  it.     This  conjecture  was  fully  verified  by 
the  experiments  of  fir  Hope  |,  Mr  Kirwan,  aod  Mt  t  Edm, 
Klaprolh,  who  were  ail  engaged  in  the  same  analysis  J^^'^ 
nearly  about  the  saoM  time.     Stroatites  is  found  ns**^'  ^' 
tive  in  combination  with  carbonic  and  sulphuric  acids. 
With  the  former  it  is  feaod  in  considerable  quantity  in 
the  lead  mines  of  Stronlian  in  Argyleshire,  from  which 
it  has  derived  its  name  ttrontiies^  or  Mirontian  as  it  is 
called  by  others.     The  nature  and  properties  of  this 
earth  boive  been  still  farther  inveatigated  by  Pelletier, 
Fourcroy^and  Vauquelin*  13 13 

2.  This  earth  may  be  obtained  in  a  state  of  purity,  Pret»n- 
either  by  exposing  the  carbonate  of  strootites,  mixed  ^'^ 
with  chareoa)  powdo*,  to  a  strong  heat,  by  vriiich  the 
carbonic  aetd  is  driven  off}  or,  by  dissolving  the  native 

salt  in  nitric  acid,  and  decomposing  the  nitrate  ef 
strontites  thus  formed,  by  heat*  Strontites  obtained 
by  either  of  these  processes,  is  in  small  porous  frag-  ,^i^ 
roents  of  a  greenish  white  colour.  It  has  an  acrid,  hot,  Propotki. 
alkaline  taste,  and  conyerts  vegetable  blues  to  green. 
The  specific  gravity  is  1.647.  ^^  ^^  decomposed  by 
the  same  process  ae  li«ie»  Strontium,  its  base,  bean  a 
very  near  resemblance  to  barium.  1315 

3.  Light  has  no  perceptible  action  npon  this  earth.  Actios  of 
When  it  is  exposed  to  heat,  it  may  be  kept  a  long^*^ 
time,  even  in  a  red   heat  without  nndereoinff  any 
change,  or  even  the  appearance  of  fusion.     By  tne  ac- 
tion of  the  blow-ptpe  it  is  not  melted,  bnt  ia  sorronnded 

with  a  Yory  brilliant  while  flane.  131^ 

4.  When  a  little  water  is  thrown  on  atrontites,  itOfwtur. 
exhibits  the  same  appearance  as  barytes.     It  is  slaked, 
gives  out  heal,  and  then  falls  to  powder*     If  a  greater 
qaanlity  of  water  be  added,  it  is  dttsolwd.     Aeoording 

to  Kbiproth  it  reqoirsa  200  parts  of  water  at  the  ordi* 
nary  tenpevature  of  the  atmoephcra  finr  its  8<dntioB« 
Boiling  water  dissolvee  it  i a  greater  qaantity,  and  when 
the  solution  cools,  it  affords  transparent  crystals.  These 
crystals  are  in  the  form  of  rhomboidal  plates,  or  in 
that  of  flattened  silky  needles,  or  compressed  prisms. 
The  specific  gravity  is  i«46.  Thaoa  crystah  effloresce 
in  the  air,  and  have  an  acrid  hot  taste.  The  solution 
of  this  earth  in  water  is  acrid  and  alkaline,  and  con- 
yerts vegetable  bines  to  green.  It  is  soon  ooyered  with 
a  peUide,  by  absorbing  carboMC  acid  from  the  atmo- 
phere. 

J.  Strontites  has  the  property  of  commnnicating  a 
purple  colour  to  flame.  ^ji; 

6.  The  order  of  the  aflhiiiiM  of  atmHitea  is  the  fol-Alaitfca 
lowing: 

Solphorie  aotd, 

Phosphoric, 

Oxalic, 

Tartaric^ 

Fluoric, 

Nkrio, 

Moriatio,  i 

Sncciaic, 
^    Acetic, 

Arsenic, 

Boracic, 

Carbooae. 
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L  Phospburet  of  StronttteSt 

The  phospbiiret  of  strontites  is  prepared  10  the  fame 
way  as  the  phosflmret  of  barytas* 

IL  Sulphuret  of  Strontites. 

The  sttlpbaret  of  strontitea  ia  fonned  by  exposing 
solpbur  and  the  earth  in  a  cmcible,  to  beat*  This  sul- 
pbaret  is  solab|e  in  wateri  by  means  of  solpburated  hy- 
drogen, .  which  is  disengaged  by  the  decomposition  of 
the  water.  The  streiitites  thus  combiaed  %ilh  sul^n* 
rated  hydrogen,  forms  a  bydroaqlplM[iret  of  strontitea ; 
And  if  this  solution  be  evaporated,  the  hydrosnlfdiinret 
of  sttontftes  may  be  obtained  in  erystals,  and  the  by- 
drogenated  so)ph«iret  raniains,  as  in  similar  conponnds, 
in  solation.  When  the  hydiwgenated  salphoret  is  de- 
composed by  means  of  an  acid,  the  only bnrated  hydro- 
gen gas  which  is  disengaeed,  bams  with  a  beautiful 
purple  flame,  on  acconnt  of  holding  in  solotioa  a  small 
i|BaDtity  of  the  earthi  which  conmnnieatoa  this  pro- 
IkJrty. 

Ill,  Gimponnds  of  Strontites  with  the  Acids* 
u  Sulphate  of  Strontitea. 

1.  The  compound  of  sulphuric  sccid  with  strontites 
may  be  formed  by  adding  solphnric  acid  to  a  solution 
of  strontites  in  water,  and  it  is  obtained  in  the  state  of 
a  white  powder.  It  is  found  natiye  in  different  places, 
crystallized  in  fine  needle-formed  prisms.  It  has  no 
taste,  and  is  scanely  aolubie  in  water.  It  suffers  no 
change  in  the  air.  By  the  action  of  the  blow-pipe  it 
gives  out  a  yeHowish  purple  light.  It  is  not  decern* 
posed  by  any  of  the  acids ;  bnt  it  is  decomposed  by  the 
carlKMiate  of  potash  and  soda,  by  the  barytic  salts,  by 
the  eulphates  of  potash  and  of  soda,  the  phosphates  of 
potash,  soda,  and  ammonia,  and  by  the  borate  of  am- 
monia. 

2.  The  component  parts  of  this  salt,  according  to 
Vauquelin,  are, 

Aeid  46 

Strontites     54 


100 


Bat  accorditrg  to  Klaproth,  Kirwan,  and  others, 

Aoid  4a 

fitrontiles     5S 


100 
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The  specific  gravity  is  3.0061.  It  is  soluble  in  15  Stnmtltet, 
parts  of  cold  water,  and  much  more  soluble  in  boiling  Ito. 
water,  in  which  it  crystallizes  on  cooling.  Ezpooed  to 
sudden  heat  it  decrepitates.  When  it  is  subjected  to 
heat  in  a  crucible,  it  swelb  up,  gives  out  oxygen  and 
nitrons  gas,  and  there  remains  behind  pure  earth. 
This  salt  has  the  property  of  communicating  m  purple 
flame  to  combustible  substances  with  which  it  is  mixed  i 
as  when  a  little  of  the  oalt  in  powder  ia  thrown  on  the 
wick  of  a  candle. 

3.  The  component  parts  of  this  salt  are,  aocoiding  to 


VaoqneKa. 
Acid  48.8 

Strontites     47.6 
Water,  4.0 


100.0 


Kirwan. 
36.21 

100.00 
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4.  Nitrite  of  Strontites. 
The  propei^es  of  this  salt  have  not  been  examined. 

5*  Muriate  of  Strontites  and  Chloride  of  Strontium. 

z.  The  compound  of  muriatic  acid  and  strontites  isPreparm- 
prepared  by  dissolving  carbonate  of  strontites  in  the^"* 
acid.     By  evaporating  the  solution,  the  salt  is  obtained 
crystallized.     When  perfectly  dry,  it  becomes  a  chlo- 
ride of  strontium.  1330 

2*  Thb  salt  crystallizes,  in  long,  slender,  hexagonal  fropertici. 
prisms.  The  taste  \a  cooling  and  pungent.  The  speci- 
fic gntvity  is  t.4402.  It  is  not  altered  bv  exposure  to 
the  air.  It  is  very  sduble  in  iHiter.  Tovee  parts  of 
the  salt  are  dissolved  in  two  parts  of  cold  water.  These 
crystals,  which  are  soluble  In  alcohol,  communicate  a 
pnrple  coIoht,  which  is  the  dialiBgaisbiBff  dkancteristic 
of  this  salt.  When  heated,  it  melta,  and  paila  with  ita 
water  of  orystalltzation,  without  being  decomposed,  and 
there  remains  behind  a  semitraoaparent  enamel.  This 
aalt  is  decomposed  by  a  very  atroag  heat.  It  h  decom- 
posed also  by  the  mlphnric,  Mtnc,  and  pboaphoric 
acids )  Mid  by  polasb,  soda,  and  barytes.  ,,, , 

3«  Hie  oonslitnent  parte  of  tUs  aalt  aie,  according  Compsti- 
to  tion. 

Aeid  23.6 

Screntilea      36.4 
Water  40.O 


100.0 


18 

40 
42 

100 


Ijat 


6.  Hyperoatymifriate,  or  Chlortite  of  Strentites. 

1.  This  combination  of  hypetoxjrmuriatic  add  andpicpan^ 
strontitea  waa  prepared  by  Mr  CheiieviM,  by  a  similar  t* 
process  to  that  which  he  employed  in  the  formation  of 
barytea  with  the  same  acid :  and  in  many  of  its  pioper- 
ties  it  is  adalogous. 

2.  The  oiyslak  of  this  aate^tfc  in  the  tomm  of  needles. 


2.  Sulphite  of  Strontites. 
This  salt  is  yet  unknown. 

'3.  Nitrate  of  Strontites. 

I.  The  compound  of  nitric  acid  and  atreintltes,  is 
formed  by  precipitating,  b^  means  of  nitric  acid,  the    ,|-  ^  j„  ^        ^  ^    .     thBaewatiooof  cold.^  '3«3 

anlphuret  of  strontites,  obtained  from  the  decomposed     it  vTrMnmy^nf  mw^wiwiou  01  w>«*Co«pg«. 

anlphate,  or  by  dissolving  the  carbonate  of  atrautilea  in  compoaea  or  li^. 

the  acid.    By  evaporalion  it  may  be  obtained  in  crys- 
tab. 

9.  The  cryitels  of  niwate  sf  strontilea  ai%  in  the 
form  of  oMalTtfdinms.  The  taste  «f  iMa  salt  is  cool  and 
|Nifigent«     It  is  not  altered  by  exposure  to  the  air. 


Acid  46 

Stiontitas     26 
Water         7» 


•PkiL 


ZOO 


4F2 


lies. 


59«  CHEMISTRY. 

*^1^*^  7-  Flaate  of  StronUtefl. 

The  properties  of  this  salt  baTe  not  jet  been  inresti- 
gated. 

8.  Borate  of  StroiitiCes. 


When  the  arsKniate  of  strontites  is  neatralisied,  it  i«  Siroiititei, 
only  in  a  slight  degree  soluble  in  water  *•  6lc. 


»3»4 


Uoo. 


1525 

Fropertiei. 


13*^ 
FcMMud  na- 
tive. 


«3»7 
Prepani- 
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Properties. 


«3«9 
CofDpoii- 


This  compound  of  bomcic  acid  and  strontites  is  in 
the  form  of  a  while  powder^  and  requires  130  parts  of 
water  for  its  solution.  It  converts  the  syrup  of  yiolets 
to  a  green  colour,  from  which  it  is  inferred,  that  it  con« 
tains  an  excess  of  the  earth. 

9.  Phosphate  of  Strontites. 

z.  The  compound  of  phosphoric  acid  and  strontites^  is 
formed  by  dissolving  the  carbonate  of  the  earth  in  acid; 
or  by  mixing  together  the  solutions  of  muriate  of  stron- 
tites with  those  of  the  alkaline  phosphates. 

2.  It  is  thus  obtained  in  the  form  of  white  powder, 
which  is  perfectly  tasteless.  It  is  not  altered  by  ex- 
posure to  the  air.  It  is  insoluble  in  water,  without 
an  excess  of  acid.  It  melts  under  the  blow-pipe  into 
a  white  enamel,  and  gives  out  a  purple,  phosphorescent 
light. 

3.  The  constituent  parts  of  this  salt  are, 

Acid  4^*^ 

Strontites       58*76 

xoaoo 

zo.  Phosphite  of  Strontites* 

The  name  of  this  salt  is  unknown. 

zi.  Carbonate  of  Strontites. 

z.  This  salt  is  found  native  }  and,  as  we  have  already 
mentioned,  was  pointed  out  by  Dr  Crawford  as  differ^ 
ent  from  the  carbonate  of  barytes,  with  which  it  had 
been  formerly  confounded. 

2.  It  may  be  prepared  artificially,  by  saturating  a 
solution  of  strontites  in  water  with  carbonic  acid  ;  or, 
by  precipitating  soluble  salts  with  a  base  of  this  earth, 
by  means  of  alkaline  carbonates.  The  carbonate  of 
barytes  crystallizes  in  needles,  or  in  six-sided  prisms. 
It  has  no  taste.  The  specific  gravity  is  3.6750.  It  is 
not  changed  by  exposure  to  the  air,  and  it  is  nearly  in- 
soluble in  water«  When  it  is  strongly  heated  in  a  cru- 
cible, to  produce  fusion,  it  is  deprived  of  part  of  its 
carbonic  acid.  When  heated  under  the  blow-pipe,  it 
melts  into  an  opaque,  vitreous  globule,  and  gives  out  a 
purple  flame. 

3.  The  component  parts  of  this  salt,  according  to 
dinerent  chemists,  are, 

Hope.  RUproth  and  Kirwaa.  Pelletier. 
Acid  30.2  30.  30 

.  Strontites     61.2  6^.^  62 

Water  8.6  0.5  a 


ZQO.O 


ZO.00 


zoo 


12.  Arseniate  of  Strontites. 

When  arsenic  acid  is  dropped  into  a  solution  of 
strontites  in  water,  a  copious  precipitate  is  formed, 
itUdi  is  redissolved  wboft  there  u^  an  cs^cen  of  add* 


Z3.  Tongstate  of  Strontites.  ^ 

Z4.  Molybdate  of  Strontites.  (   vt  . 

Z5.  Cremate  of  Strontites.      f  Unknown. 

l6.  Colttmbate  of  Strontites.  j 


IT.  V 


J  7.  Acetate  of  Strontites. 


«333 


Z.  This  compound  of  acetic  acid  and  strontitev  isPrepm- 
formed  by  dissolving  the  carbonate  in  the  acid.    By^on. 
evaporation  the  salt  may  be  obtained  crystallized. 

2.  The  crystals  remain  unaltered  by  exposure  totbepj^ijei. 
air.     They  change  vegetable  blues  to  green,  and  are 
equally  soluble  in  hot  and  cold  water  t.  f  Edm. 

Trmu, 

z  8.  Oxalate  of  Strontites.  i^.  p,  14. 

The  compound  of  oxalic  acid  and  strontites  is  formed 
by  the  direct  combination  of  the  acid  with  tlie  earth  ia 
solution.  A  precipitate  appears  in  the  form  of  a  white 
powder,  which  is  nearly  insoluble  in  water.  It  is  de- 
composed by  heat. 

The  component  parts  of  this  salt  are. 

Acid  40.5 

Strontites     5^0 


Z00.O 


Z9.  Tartrate  of  Strontites. 

Z.  This  salt  is  formed  by  dissolving  the  earth  in  tbe 
acid.  The  crystals  are  in  the  form  of  small  triangulsr 
tables ;  they  are  not  altered  by  the  air,  are  insipid  to 
tbe  taste,  and  soluble  in  320  parts  of  boiling  water. 

2.  The  constituent  parts  of  this  salt  are. 

Acid  and  water     47*12 
Strontites  52.8S 


Z00.00 


20.  Citrate  of  Strontites. 

1.  This  combination  of  citric  acid  with  strontites 
may  be  formed  by  mixing  together  a  solution  of  nitrate 
of  strontites  and  citrate  of  ammonia.  A  double  decom- 
position tmkes  place,  bnt  no  precipitate  is  formed.  By 
slow  evaporation,  crystals  of  citrate  of  strontites  may 
be  obtained. 

2.  This  salt  is  soluble  in  water. 

21*  Malate  of  Strontites. 
This  salt  is  scarcely  known. 

22.  Gallato  of  Strontites. 
Little  known  also. 

23.  Benzoate  of  Strontites. 
Unknown. 

24.  Succinate  of  Strontites. 

Snocinie  wM  combines  with  strontites,  and  forms 
crystals*  wliids  may  be  obtained  by  slow  ovaporation. 

I2t 


^[^      siatCi  and  debate  of  strootites,     Unkoo 


C  H  £  M 

lactate,  pnu- 
oown. 
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Sect.  IV.  O/Maghbsta  and  iti  Combinations* 

X.  Magnesia  was  first  known  about  the  beginning  of 
the  i8tb  oentaiy,  when  it  was  sold  by  a  Roman  canon, 
under  the  name  of  fnqgnesia  aiba  or  white  magnesia^ 
and  the  powder  of  the  count  ofBaUna^  as  a  core  for 
diseases  \  and  like  many  new  remedies,  it  was  consi- 
dered as  univefsal.  In  the  year  1707,  Valentini  dis- 
covered that  this  boasted  panacea  was  the  produce  of 
the  calcined  ley  which  remains  after  the  preparation  of 
nitre.  He  gave  it  the  pompous  name  of  tlie  laxative 
powder  of  many  virtues*  In  the  year  1709,  Slevogt 
described  the  method  of  obtaining  tt  by  precipitation, 
from  the  motlier  ley  of  nitre.  Lancisi  and  Hoffmann 
examined  some  of  its  properties  in  1717  and  1722; 
and  although  the  latter  discovered  that  it  formed  dif- 
ferent combinations  with  acids  from  those  of  lime,  it 
was  generally  confounded  with  this  latter  substance. 

Bat  the  nature  of  magnesia  was  not  fully  known, 
till  Dr  Black,  in  1 755,  entered  upon  bis  celebrated 
investigations  of  the  different  properties  of  this  sub- 
stance, lime  and  the  alkalies,  in  the  mild  and  caustic 
state.  Margraaf  published  the  result  of  bis  experi- 
ments and  researches  on  it  in  1759,  in  which  he  gave 
many  distinctive  characters  of  this  earth,  and  of  its 
oombinations }  and,  at  last,  by  the  observations  of 
Bergman,  published  in  1 775,  and  those  of  Botini  of 
Geneva  in  1779,  the  nature  and  properties  of  magne- 
sia were  folly  demonstrated. 

2.  Magnesia,  although  it  exists  in  great  abundance 
in  combination  with  other  substances,  has  never  been 
found  perfectly  pure  in  nature.  The  process  by  which 
it  may  be  obtained  in  greatest  purity,'  is  the  following. 
A  quantity  of  Epsom  salt,  which  is  a  compound  of 
solphnric  acid  and  magnesia,  is  to  be  dissolved  in  water, 
and  then  precipitated  by  potash.  The  precipitate 
which  is  formed  is  to  be  well  washed  and  dried,  both 
with  cold  and  hot  water,  to  separate  any  saline  matters 
with  which  it  may  be  mixed.  The  nature  of  this  pro-^ 
oess  is  obvious.  The  potash  has  a  stronger  affinity  for 
sulphuric  acid  than  magnesia.  It  therefore  combines 
with  the  acid,  and  the  magnesia  is  precipitated. 

3.  Magnesia,  when  it  is  obtained  pure,  is  in  the 
form  of  a  fine  white  powder,  or  in  white  friable  cakes 
resembling  starch,  lit  has  no  smell,  and  no  sensible 
taste  \  but  becomes  dry,  and  leaves  on  the  tongue  a 
slight  sensation  of  bitterness.  Its  specific  gravity,  ac- 
cording to  Kirwan,  is  2.330.  It  gives  a  slight  tinge 
of  green  to  syrup  of  violets,  or  other  delicate  vegeta- 
ble bines.  It  is  decomposed  by  the  same  process  as 
lime  \  and  an  amalgam  of  magnium,  its  base,  is  obtain^ 
ed*  This  base  itself,  however,  has  never  been  procured 
in  a  separate  state. 

4.  Magnesia  is  not  acted  upon  by  light.  It  is  not 
melted  when  exposed  to  the  greatest  heat.  By  strong 
calcination  it  becomes  finer,  whiter,  and  more  friable. 
Vfhttk  it  is  exposed  to  heat  in  the  form  of  paste  with 
water,  it  contracts  its  dimensions,  aod  acquires  a 
phospboresent  property  \  for  when  it  'is  strongly  rub- 
bed on  a  hot  iron  plate,  it  becomes  luminous  in  the 
dark.    It  is  not  altered  by  the  action  of  the  blow-pipe 


on  charcoal,  but  gives  out  a  flame  of  a  slight  yellow  Mai^nena, 
colour.  &c- 

5.  There  is  no  action  between  magnesia  and  oxygen  ^       ^  ^    ' 
or  azote.    When  exposed  to  the  air,  it  attracts  a  little  q^^^ 
moisture  from  the  atmosphere,  but  this  goes  on  very 
slowly. 

Butini  exposed  a  quantity  of  magnesia  for  the  space 
of  two  years  in  a  porcelain  cup  slightly  covered  with 
paper,  and  he  fouod  that  it  had  acquired  only  77^ 
part  of  its  weight  in  addition,  during  that  time. 

6.  There  is  no  action  between  magnesia  and  hydro- 
gen or  carbon,  and  very  little  between  it  and  phos- 
phorus. ^  ^  ^  ^ 

7.  Magnesia  is  very  little  soluble  in  water.     Ac- or  water, 
cording  to  Mr  Kirwan  it  requires  near  8coo  times  its 
weight  of  cold  water  to  dissolve  it.     Botini  found,  that 

water  boiled  with  this  substance,  and  left  in  contact  with 
it  for  three  months,  had  scarcely  acquired  tq-^^tzt  V^^  of 
its  weight  \  but  water  combines  with  magnesia  in  the 
solid  state.  One  hundred  parts  of  magnesia,  according 
to  Bergman,  thrown  into  water,  and  taken  out  and 
dried,  acquired  1 8  parts  of  additional  weicbt.  ,  _ g 

8.  Magnesia  enters  into  combination  with  the  acids,  Aflbitief. 
and  forms  with  them  peculiar  salts.    The  order  of  its 
affinities  is  the  following,  according  to  Bergman. 

Oxalic  acid. 

Phosphoric, 

Sulphuric, 

Fluoric, 

Arsenic, 

Sadactic,. 

Succinic, 

Nitric, 

Muriatic, 

Tartaric, 

Citric, 

Lactic, 

Benzoic, 

Acetic, 

Boracic, 

Sulphurous,. 

Carbonic, 

Prussic. 

133^ 

9.  Magnesia  does  not  enter  into  combination  with  Of  earths. 

the  fixed  alkalies ;  but  in  combination  with  some  of  the 
earths,  it  becomes  fusible  by  means  of  a  strong  heat. 
With  lime  in  oertain  proportions,  it  forms  a  greenish 

yellow  glass.  ...  1340 

10.  Magnesia  is  much  employed  in  medicine  as  a  Diet, 
gentle  laxative,  and  as  an  absorbent  to  destroy  the 
acidity  in  the  stomach.     It  is  used  in  pharmacy  to  sus- 
pend or  aid  the  solution  of  resinous  and  gummy  sub- 
stances, such  as  camphor  and  opium,  in  water,  which 

are  otherwise  little  soluble. 

I.  Of  Sulphuret  of  Magnesia. 

'34* 

I.  Magnesia  enters  into  combination  with  sulphur, Pfcpora- 
either  in  the  drv  or  humid  waj.  Two  parts  of  mag-tioa. 
nesia  and  one  ot  sulphur,  put  into  a  crucible,  and  ex- 
posed to  heat,  form  an  orange  yellow  mass,  which  is 
not  very  soluble  in  water,  but  emits  the  odour  of  sul- 
phurated hydrogen  gas,  when  it  conies  in  contact  with 
that  liquid,  and  wUph  is  very  readily  deoompoied  by 

means 
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Magneftia,  meuis  of  heat.     The  beat  that  is  applied   to  obtain 
,    ^c-       this  sulpboret,  most  be  very  moderate,  otherwise  the 
*         sttlphur  is  driven  off. 

2.  The  salphuret  of  oiagnesia  is  formed  with  more 
difficulty  in  the  hamid  way.     When  two  parts  of  mag- 
nesia and  one  of  sulphur  in  powder,  with  20  parts  of 
water,  are  exposed  to  heat  on  a  sand  bath,  the  liquid 
becomes  of  a  pale  yellow  colour,  which  is  slightly  fe- 
tid, hut  has  nothing  of  the  strong  odour  of  the  other 
sulphurets.     There  is  formed  very  little  of  the  sulphu- 
ret  of  magnesia  j  for  the  greatest  part  of  the  sulphur 
and  magnesian  earth  remains  uncombined.    There  is 
very  little  snlphureted  hydrogen  produced,  the  water 
1341      scarcely  exhaling  the  odour  of  this  gas. 
Propertiet.      3.  Tlie  solid  sulphuret  of  magnesia  decomposes  rapid- 
Ij  when  exposed  to  the  air.     It  seems  to  absorb  very 
little  sulphureted  hydrogen  gas  ^  so  that  the  properties 
^Fowyro^Qf  tj,g  hydrosutphuret  of  magnesia  are  yet  unknown  *. 

II.  Compounds  of  Magnesia  with  Acids. 
I.  Sulphate  of  Magnesia. 

z.  The  compound  of  snlphuric  acid  and  magnesia  was 
formerly  known  under  the  name  of  Epsom  and  SeuUUfH 
saitSf  because  it  exists  in  the  water  of  these  springs, 
and  sal  cathariicus  amarus^  hUter  purging  saltf  on  ac- 
count  of  its  properties.  It  was  long  confounded  with 
sulphate  of  soda,  till  its  properties  were  investigated  by 
Black,  Macquer,  and  Bergman,  and  its  nature  and 
composition  fully  ascertained. 

2.  This  salt  exists  abundantly  in  nature.  It  is 
found  in  many  mineral  springs,  and  it  forms  a  consi- 
derable proportion  of  the  saline  ingredients  of  sea  water. 
The  bittern  or  mother  water  of  common  salt,  that  is, 
the  water  which  remains  after  the  crystallization,  con- 
sists chiefly  of  sulphate  of  magnesia.  It  is  therefore 
rarely  prepared  by  art,  by  the  direct  combination  of  its 
constituent  parts.  It  is  easily  purified  by  dissolving  the 
salt  in  water,  and  by  evaporation  and  crystallization. 

3.  The  sulphate  of  magnesia,  thus  prepared,  is  cry- 
stallized in  four-sided  prisms,  terminated  by  four-sided 
pyramids.  There  is,  however,  some  deviation  from 
this  form.  The  primitive  form  of  the  crystal  is  a  qua- 
drangular prism  with  square  bases.  The  integrant 
molecule  is  a  triangular  prism,  whose  bases  are  right- 
angled  isosceles  trianffles.  It  has  a  cwA^  bitter  taste. 
The  speeiKc  gravity  is  t.66. 

4.  ExpMied  to  the  air  it  effloresces.  It  is  soluble 
water  aad  in  its  own  weight  of  cold  water :  boiling  water  dis- 
heat          solves  mdre  than  two-thirds  of  its  weight.     Exposed 

to  heat,  it  undergoes  the  watery  fusion,  and  being  de- 
prived of  its  water  of  crystallization,  it  does  not  melt, 
nor  is*  it  decomposed  by  the  strongest  heat.  By  the 
action  of  the  bbw-pipe  it  melts  with  difficnlty  into  an 
opaque,  vitreous  globule. 

5.  The  sulphate  of  magnesia  is  decomposed  by  the 
fixed  alkalies,  but  with  ammonia  it  forms  a  triple  salt. 

The  component  parts  of  this  salt  are,  according  to 

Kirwan. 
Bargnaa. 
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Sulphuric  acid 

Magnesia 

Water 


33 

100 


la  crysuls. 

29-35 
17.00 

53-^5 

100.00 


Dry; 

63-3  a 
36.68 

00.00 


6.  The  sulphate  of  magnesia  is  employed  in  medicine  MagiMu, 
as  a  purgative.     From  this  salt,  too,  the  earth  of  mag-      6ie. 
nesia  is  usually  extracted. 

2.  Sulphate  of  Ammonia  and  Magnesia. 

1.  This  n  a  triple  combination  of  sulpbortc  acidprtpMt. 
with  ammonia  and  magnesia.    It  is  prepared  brthetion. 
partial  decomposition  of  the  tnlphate  of  magnesm  by 
means  of  ammonia.     By  evaporating  tim  a^ntion,  m 
triple  salt  is  obtained  in  crystals.  lysi 

2.  This  salt  crystatKzes  in  e^abedrsM.  It  basaPropmiti. 
bitter  acrid  taste,  does  not  effloresce  in  the  air,  is  less 
soluble  in  water  than  either  of  the  salts  of  wbick  it  is 
composed,  but  it  is  more  solnble  in  fa*t  than  in  cold 
water,  and  it  crystallizes  on  cooling.  By  heat  it  un- 
dergoes the  watery  fusion.  It  then  dries  and  is  decom- 
posed.   The  component  parts  of  this  salt  are. 

Sulphate  of  magnesia     64 
of  ammonia      3  2 


49- 


loot. 
3.  Sulphite  of  Magnesia. 

1.  The  compound  of  snlphnroos  acid  and  magnesia p^^ 
is  formed  by  passing  sulphurous  acid  gaa  Mito  tWopattstioB. 
of  water,  with  one  of  carbonate  of  Magnesia.  A  violent 
efllervesoence  takes  place,  with  the  evototion  of  heat. 
The  sulphite  of  magnesia  is  ibrmed,  and  pcvcipitated  to 

the  bottom  in  the  state  of  powder ;  but  with  an  excess 

of  acid  it  is  re-diseolved,  and  crystallizes.  1353 

2.  The  crystals  of  solphite  of  UMgDetia  are  in  the  PnpeitMi' 
form  of  depressed  transparent  tetlrahedronB.    It  has  a 

mild  earthy  taste,  which  soon  becomes  seatibly  solpha- 
reoos  >  it  has  no  smell.     Its  specific  gravity  is  1.3892.     1)54 

3.  It  effloresces  in  the  air,  and  is  slowly  converted  Action  of 
into  sulphate  of  magnesfa.    It  is  soluble  in  ao  paits^f"*'*  ^^* 
cold  water.     Boiling  water  dissolvM  a  greater  propor- 
tion, and  from  this  it  crystalliies  on  cooHng.    Exposed 

to  heat,  this  sak  beeomes  viscid,  and  by  calcination  it 
loses  0.45  of  its  weight.  If  the  heat  be  iiMreaned,  it  is 
decomposed ;  the  acid  i!s  driven  off^  and  the  pure  earth 
remains  behind. 

The  component  parts  of  this  salt  are. 

Sulphurous  acid     39 
Mairnesia  16 

Water  45 


I3S5 


J  00.00*. 
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4.  Solphite  of  Ammonia  and  Magnesia. 

X.  This  triple  salt  is  formed  by  deoowpooiDg  the  tnU^t^- 
phite  of  ammonia  by  magnesia,  or  Iho  solpliite  of  mag^tioii. 
nesia  by  ammonia,  in  solution  in  the  cold ;  dr,  by  ai&aiag 
together  the  solutions  of  tlie  two  salto.  z35( 

2.  This  aalt  is  in  transparent  crystah^  the  kftm  of  Firapntiei 
which  has  not  been  determined.    When  it  is  exposed 
to  the  air,  it  is  converted  into  sulphate  of  aiMsooia  and     ^^^^ 
magnesia.   It  is  less  soluble  in  wafer  than  oitherof  the^^iioiiof 
two  sulphites  of  which  it  is  formed.     By  the  netioQ  of  beat 
heat,  snlpliurous  acid  is  gi'ven  ool,  aoidolons  solphite 
of  ammonia  is  sublimed,  awd  there  mmatas  behind  fors 
magnesia  t.  ^  J^* 

5.  Nitrate  of  Magnesia. 

I.  This  compound  of  nitric  acid  and  magnesia  was 

fermerif 
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bmerly  oidk4  ndrf  wM  bme  of  tm^gnemm^  tnd  nag* 
neslan  saltpetre.  It  is  formed  by  th«  lUreei  cM[ibina« 
tloa  of  the  acid  with  the  earth.  By  evaporation  it  is 
crystallixed. 

2.  This  salt  crystallizes  in  four- sided  rhomboidal 
prismSi  whose  sommits  are  oblique  or  truncated.  Some- 
times it  is  in  the  form  of  small  needles  combined  in 
groups.  The  taste  is  penetrating  and  bitter.  The  spe- 
cific gravity  ig  i.73£L 

3.  It  is  deliquescent  in  the  air,  and  is  soluble  in  its 
«wii  weight  of  cold  water.  It  is  more  soluble  in  boil- 
ing water,  in  which  it  crystallizes  en  cooling  >  but  it 
can  ootv  be  obtained  in  regular  ciystais  by  slow  evapo- 
ration Rom  its  solotion  in  cold  water. 

^  By  the  action  of  heat  it  undergoes  the  watery 
fusion  \  the  water  is  driven  oflPi  and  it  becooses  dry.  It 
ia  deoom>posed  in  a  strong  heat,  gives  out  a  little  oxy- 
gen gas^  then  nitrons  gas,  and  at  last  the  nitric  acid.— 
The  pure  earth  lemaias  behind. 

The  component  parta  of  this  salt  are,  according  to 

Befgman.  Kirwan, 
Acid              43  46 

Magnesia     27  22 

Water  30  32 


100 


100 
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6.  Nitrate  of  Ammonia  and  Magnesia. 

I.  This  triple  salt  is  formed,  either  by  the  direct 
combination  of  the  solutions  of  nitrate  of  ammonia, 
and  nitrate  of  magnesia,  by  which  the  salt  is  obtained 
pore  and  crystallised;  or,  by  partially  decomposing  the 
nitrate  of  ammonia  by  magnesia,  or  ^  nitrate  of  mag^ 
nosia  by  aoMnonia. 

3«  The  cryatab  of  this  salt  are  in  the  form  of  fine 
prisms.  It  has  a  Utter,  acrid,  and  ammooiaeal  taste.  It 
la  lest  deliqoesceot  in  the  air  thas  either  of  the  consti. 
toent  salts,  and  less  soluble  in  water.  It  reqviras  xi 
parts  of  cold  water  to  dissolve  it,  but  less  of  boiling  wa- 
ter.    It  crystallizes  on  cooling.. 

lYhen  it  is  rapidly  haated,  it  mflames^poataneoosly. 
When  slowly  heated  in  close  vessels^  it  gives  out  oxy- 
gen gas»  azotic  gas^  a  greater  proportion  of  water  than 
it  contains,  nitrons  gas,  and  nitric  acid,  without  the 
smallest  trace  of  ammonia )  which  shows  that  it  is  de- 
composed, that  the  hydrogen  combines  with  the  oxygen 
of  the  acid,  and  forms  water.    . 

The  component  parts  of  this  salt  axe. 

Nitrate  of  magnesia         78 

22 


JToaavroy 
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7.  Nitrite  of  Magnesia. 
Nothing  is  known  of  the  properties  of  this  salt. 

8.  Muriate  of  Magnesia. 

I.  This  compound  of  mnriatie  add  and  magnesia 
was  formerly  called  taonW  so/^  o^  magnesia^  and  was 
confounded  with  the  muriate  of  lime,  with  which  it 
is  frequentlv  accompanied.  The  difference  between 
these  two  salts  was  fitrst  pointed  out  by  Dr  Black,  and 
Bergman  afterwards  examined  the  nature  and  proper- 
ties of  muriate  of  magnesia.  The  salt  is  obtained  by 
dissolving  magnesia  in  muriatic  acid  till  they  an  satn* 
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rated,  and  then  evaporating  the  solution.     Bmall  irre«  Vm^^^^ 
gular  crystals  are  obtained.    This  salt  exists  in  thetra-      ^9. 
ters  of  the  ooean,  and  in  mineral  waters,  along  with  the  ^      •      ' 
muriatea  of  soda  and  lime.  x>S8 

2.  It  is  extremely  difficalt  to  obtain  the  muriate  of  properties, 
magnesia  in  any  regular  form.    It  is  either  in  the  state 

of  powder,  or  very  umall  regular  needles,  or  in  a  kind 
of  jelly.  It  has  a  disagreeable  bitter  taste.  The  spe- 
cific gravity  is  1.60Z. 

3.  It  U  very  deliquescent  in  the  air.  C^old  water 
readily  dissolves  its  own  weight,  and  it  is  still  more  so- 
luble in  boiling  water.  ij^^ 

4.  It  is  completely  decomposed  by  heat;  the  acid  is^etiea of 
driven  off,  and  the  pure  earth  remains  behind  *•  heat. 

B„K««.  Kfrw...  cJ^. 

Acid  34  34.59  tion. 

Magnesia     41  31*07  *Fmarerojf 

Water  2C  ^/U^S  iii.  aos- 


Ul  215. 
»37X 


100  ioo.04f. 

9.  Muriate  of  Ammonia  and  Magnesia. 

This  triple  salt  is  formed  by  mixiBg  the  solutions  oi 
muriate  of  magnesia  and  muriate  of  ammonia  j  and^i^"* 
by  evaporating  the  solution  the  salt  crystallizes  in-^'^^y 
the  form  of  small  polyhedrons.  It  has  a  bitter,  am-  P*'^' 
raoniacal  taste.  It  Is  little  altered  by  exposure  to  the 
air,  and  is  soluble  in  six  parts  of  cold  water.  It  js 
decomposed  by  heat.  The  muriate  of  ammonia  Is  sub- 
limed, and  tha  nunriate  of  ma^^Msia  is  deprived  of  Its 
acid. 

The  component  parts  of  this  salt  are,  Conpou- 

Muriata  of  ssagnesia        73  ^<*b* 

!■■     ■  ammonia        27 

100 

10.  Hyperoxymuriate  of  Magnesia. 

This  is  similar  in  its  chemical  and  physical  proper- 
ties to  the  hyperoxymuriate  of  lime,  and  it  is  prepared 
in  the  same  way.  It  is  precipitated  by  lime  and  aos- 
monia. 

The  component  parts  are,  ConpoH- 

Acid  60 

Magnesia       25.7 
Water  .  15.3 


•PkiL 


I00.0*. 

II.  Fluate  of  Magnesia. 


iSoSy 


z.  This  salt  is  formed  by  combining  ti^tber  lasricPtepafa* 
acid  and  magnesia.    According  to  Scheele,  it  precipe  tion. 
tates  in  the  form  of  a  gslatinons  mass^  bntBergpnaii 
observes  that  great  part  of  the  salt  is  deposittd  as  the     xj^6 
saturation  approaches.     By  evaporatiag  the  sokitioB,  Properties. . 
crystals  in  the  form  of  six-sided  prisms,  termiaated  by 
a  low  pyramid  composed  of  three  rhomboidal  sides^  aie 
obtained. 

2.  This  salt  is  not  decomposed  bj  the  stroogest  haal^ . 
or  by  any  acid. 

12.  Tloate  e(  Ammoua  and  Mngnesia. 

This  triple  salt  is  formed,  by  mixing,  the  solntjoos  of 
the  fluate  of  ammonia  and  magnesia.  A  precipitation 
is  formed,  which  Is  the  triple  salt  b  crystals.  The 
properties  of  this  salt  are  unknown  t#  flPW«i»^, 

'^^  13.  Bonta^-^oi. 
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13.  Bontte  of 

z.  This  salt  18  formed  by  the  direet  combination  of 
boracic  acid  with  magnesia.  The  earth  is  slowly  dis- 
solyed,  and  when  the  solution  is  evaporated,  crystals 
are  obtained. 

a.  The  crystals  of  this  salt  are  very  small  and  irre- 
gular. It  melts  when  exposed  to  heat,  without  be- 
ing decomposed  ;  hot  it  may  be  decomposed,  it  is  said, 
by  alcohol  {« 

14.  Borate  of  Magnesia  and  Lime. 

1.  This  salt,  which  has  been  lately  discovered  native, 
is  called  by  mineralogists  cubic  quartTi,  It  was  aoa^ 
lyzed  by  Westrumb  in  1788.  It  is  an  insipid  salt,  and 
is  regularly  crystallized  in  polyhedrons  of  2%  faces. 
The  specific  gravity  is  2*^66, 

2.  It  is  not  altered  by  ezpoinre  to  the  air,  nor  is  it 
soluble  even  in  boiling  water.  Exposed  to  a  strong  red 
heat,  the  crystals  lose  their  lustre  \  and  with  a  white 
heat  they  decrepitate,  and  at  last  melt  into  a  yellow 
coloured  glass. 

3.  The  component  parts  of  this  salt  are. 

Acid  73.5 

Magnesia     14.0 
Lime  11.9 

100.0 

15.  Phosphate  of  Magnesia. 

S.  This  salt  may  be  obtained  by  the  direct  combination 
of  phosphoric  acid  and  carbonate  of  magnesia ;  for,  it 
mav  be  prepared  by  mixing  together  phosphate  of  soda 
and  sulphate  of  magnesia  in  solution.  In  a  few  hours, 
large,  transparent  crystals  are  formed  ip  the  solution. 

2.  This  salt  crystallizes  in  six-sided  prisms  with  un- 
equal sides,  but  it  is  frequently  in  the  form  of  powder. 
It  has  a  cooling,  sweetish  taste.  The  specific  gravity 
is  1.5489. 

3.  It  e£Soresce8  in  the  air,  is  not  very  soluble  in 
cold  water,  and  requires  about  50  parts  of  boiling  water 
for  its  solution,  and  part  of  it  crystallizes  on  cooling. 
When'  it  is  heated,  it  is  easily  deprived  of  its  water  of 
crystallization,  and  if  the  heat  be  moderate,  it  melts 
and  falls  down  into  a  white  powder.  With  a  stronger 
heat,  it  is  melted  into  glass. 

16.  Phosphate  of  Ammonia  and  Magnesia. 

z.  This  triple  salt  was  discovered  by  Fourcroy  in  a 
calculous  concretion,  found  in  the  colon  of  a  horse. 
The  results  of  his  experiments  on  this  substance  have 
been  confirmed  by  Berthollet  and  Yauquelin. 

2.  It  may  be  prepared  artificially,  by  mixing  together 
a  solution  of  phosphate  of  magnesia  with  a  solution  of 
phosphate  of  ammonia. 

3.  The  crystals  are  in  the  prismatic  form,  but  cannot 
be  accurately  ascertained.  This  salt  has  no  taste.  In 
the  concrete  form,  it  is  found  in  the  cavities  of  animal 
•bodies,  and  sometimes  it  is  crystallized,  but  most  fre- 
quently lamellated  and  semitransparent. 

4.  It  is  not  changed  by  the  action  of  the  air,  and  is 
scarcely  soluble  in  water.  AVhen  it  is  heated  mode- 
rately, it  falls  to  powder.  With  a  strong  heat  it  is  de- 
prived of  the  ammonia,  and  under  the  blow-pipe  it 
melts  into  a  transparent  globule.  It  is  decomposed  by 
the  sulphuric,  nitric,  and  muriatic^acids. 
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The  component  parts  of  this  salt  (bond  in  the  intes- 
tine of  the  horse  are, 

Thosphate  of  ammonia         33.3 
—  magnesia         33.3 

33-3 


water 


lOO.O 


17.  Phosphite  of  Magnesia. 
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1.  This  salt  may  be  prepared  by  directly  combin-Preptn. 
ing  phosphorous  acid  with  magnesia.    Or  it  may  be  ob-tion. 
tained  in  a  purer  state,  and  crystallized,  by  mixing  to- 
gether solutions  of  phosphites  of  soda  or  of  potash,  and 
sulphate  of  magnesia,  by  which  means  it  is  obtained 

in  brilliant  milky  flakes. 

2.  This  salt,  which  has  no  sensible  taste,  sometimes  properticii 
crystallizes  in  the  form  of  tetrahedrons.    It  eiBoresces 

in  the  air,  and  is  soluble  in  400  parts  of  cold  water. 
When  exposed  to  heat,  it  suddenly  swells  up,  and  melts 
into  a  glass.    Under  the  blow-pipe  it  gives  out  a  phos- 
phoric light,  and  becomes  opaque  on  cooling. 
The  component  parts  of  this  salt  are, 

Acid  44 

Magnesia      20 
Water  36 


ZOO 


z8.  Phosphite  of  Ammonia  and  Magnesia* 

This  salt  is  formed  by  the  partial  decomposition  of 
phosphite  of  ammonia  by  means  of  magnesia,  or  by 
mixing  together  the  solutions  of  the  two  phosphites. 
If  the  solutions  be  sufficiently  concentrated,  the  triple 
phosphite  is  readily  deposited.  It  forms  crystals,  and 
has  little  solubility  in  water.  Its  other  properties  are 
unknown. 


zp.  Carbonate  of  Magnesia. 
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Z.  TIlis  salt,  which  was  first  distinguished  by  DrNtmciaiKl 
Black,  has  been  called  mtldmagntna^  aerated  magnesuLP^^' 
It  is  formed  by  mixing  together  sulphate  of  magnesia ^^'*' 
and  carbonate  of  potash  in  solution.     Or  it  may  be  ob» 
tained  by  dissolving  pure  magnesia  in  water  saturated 
with  carbonic  acid.     The  salt,  as  the  solution  is  eva- 
porated, crystallizes.  1394 

2.  The  magnesia  of  commerce,  which  is  in  the  state  PropertKi< 
of  powder,  or  light  friable  cakes,  is  not  fully  saturated 

with  the  acid.  But  when  it  is  crystallized  by  the  above 
processes,  it  is  in  the  form  of  transparent  sixrsided 
prisms,  terminated  by  a  hexagonal  plane.  This  salt  has 
little  taste.     The  specific  gravity  is  0.2941.  139.; 

3.  When  it  is  crystallized,  it  soon  loses  its  traosps-Actioavf 
rency  in  the  air.   It  is  soluble  in  48  parts  of  cold  water.  ^i^«*^ 
Exposed  to  heat  in  a' crucible  it  slightly  decrepitates,  is*^^ 
deprived  of  its  water  and  acid,  and  falls  down  into  a     ,.^ 
powder.     It  is  decomposed  by  all  the  acids.    The  cooa-compott* 
ponent  parts  of  this  salt  are,  according  to  tioo. 


Bergmaa. 
Acid  30 

Magnesia        45 
Water  25 

too 
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21 
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The  magnesia  t>f  commetGe  is  composed  of 

Fonrcroy.  Kirwaiu 

Carbonic  acid  48  34 

Magnesia  40  45 

Water 


12 


100 


21 


100 


ao.  Carbonate  of  Ammonia  and  Magnesia. 

This  triple  salt  is  prepared  by  decomposing  carbonate 
of  ammonia  by  means  of  magnesia  j  or  by  precipitating 
a  solution  of  carbonate  of  magnesia  by  means  of  pnre 
ammonia.  This  salt,  howeveri  has  not  been  particu- 
larly examined. 

21.  Arseniate  of  Magnesia. 

When  arsenic  acid  is  saturated  with  magnesia,  a 
thick  matter  forms  towards  the  point  of  saturation, 
which  is  soluble  in  excess  of  acid ;  but  when  it  is 
eraporated,  it  does  not  crystsllire.  It  assumes  the 
form  of  a  jelly.  It  is  decomposed  by  the  alkaline  ar* 
seniates. 

22.  Tnngstate  of  Magnesia. 

This  acid,  in  combination  with  magnesia,  forms  a  salt 
which  appears  in  the  form  of  brilliant  scales.  It  is  not 
altered  by  exposure  to  the  air,  and  it  is  soluble  in 
water.  It  is  decomposed  by  acids,  and  a  white  powder 
IS  precipitated*  < 

23.  Molybdate  of  Magnesia.  1 

24.  Cbromate  of  Magnesia.     >  Unknown. 
25*  Columbate  of  Magnesia,  j 

26.  Acetate  of  Magnesia. 

This  salt  is  formed  by  the  direct  combination  of 
magnesia  with  acetic  acid*  It  does  not  crystalliKe,  but 
a  viscid  mass  remains  when  the  solution  is  evaporated. 
It  has  a  sweetish  taste,  leaving  afterwards  an  impre»- 
'sion  of  bitterness.  The  specific  gravity  is  i*378.  It 
deliquesces  in  the  air,  is  very  soluble  in  water,  and  is 
decomposed  by  heat. 

27.  Oxalate  of  Magnesia. 

This  salt  is  formed  by  combining  oxalic  acid  with 
magnesisy  and  evaporating  the  solution.  A  salt  is  ob^ 
tained  in  the  form  of  white  powder,  which  is  scarcely 
soluble  in  water.  It  is  decomposed  by  heat.  The 
component  parts  of  this  salt  are. 

Acid  and  water     6$ 
Magnesia  35 

100 

28.  Tartrate  of  Magnesia. 

This  compound  of  tartaric  acid  and  noagnesia  forms 
a  salt  which  is  insoluble  in  Water,  without  an  excess  of 
acid.  When  this  is  the  case,  it  crystallizes  by  evapora- 
tion. The  crystals  are  in  the  form  of  hexangular  trun- 
•cated  prisms.  It  is  first  melted,  and  then  itecompoeed 
by  heat. 

29.  Citrate  of  Magnesia. 

This  salt  is  obtained  by  dissolvinff  carbonate  of  mair- 
VoL.  V.  Part  11.  f 
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nesia  in  citric  acid.     From  the  thick  tolntioD  of  this  M«gneiia» 
salt  there  is  00  crystallization  j  but  after  some  days,  ^     &.c. 
by  a  slight  agitation,  it  assumes  the  form  of  a  white 
opaque  mass,  which  remains  soft,  as  it  separates  from 
the  edges  of  the  vessel.    The  component  parts  of  this 
salt  are. 

Acid  66.66 

Bfagoesia    33.34 


vii.  loS* 


lOO.OO* 

30.  Malate  of  Magnesia. 

This  is  a  deliquescent  salt,  and  very  soluble  In 
water. 

31.  Gallate  of  Magnesia. 

^  Magnesia  boiled  with  an  infusion  of  not  galls,  afiords 
a  clear  liqnid,  which  assumes  a  green  colonr.  By  eva- 
poration to  dryness  the  green  colour  vanishes,  lod  the 
acid  is  decomposed. 

32.  Benzoate  of  Magnesia. 

The  combination  of  benxoic  acid  with  magnesia  af- 
fords plomose  crystals  which  are  easily  iokible  in  wa- 
ter.    This  salt  has  a  bitter  taste. 

33.  Succinate  of  Magnesia^ 

This  salt,  which  is  formed  by  the  combinatioB  of  suc- 
cinic acid  and  magnesia,  does  not  crystallize.  It  is  a 
white  glutiootia  mass,  which  is  deliquescent  in  the  air. 

34.  Saccolate  of  Magnesia. 
This  salt  is  insoluble  in  water. 

35.  Camphorate  of  Magnesia. 

X.  Thb  salt  is  formed  by  mixing  carbonate  of  maff-  prepanL 
nesia  with  water,  and  adding  crystallized  camphoric  Uoa. 
acid.  A  slight  effervescence  takes  place.  The  tem- 
perature should  be  increased,  to  drive  off  the  carbonic 
acid.  The  solution  is  filtered  while  it  is  hot,  and  eva- 
porated to  dryness.  The  mass  is  dissolved  in  dntilled 
water,  filtered  and  evaporated  by  a  gentle  beat,  till 
a  pellicle  appears  on  the  surface.  By  cooling,  there 
are  deposited  small  plates^  which  are  heaped  upon  each 

other.  ...         1398 

2.  This  salt,  which  does  not  crystallize,  is  white  Piopetties^ 
and  opaque,  and  has  a  bitter  taste.  In  the  air  it  is 
slightly  efBiorescent.  It  is  not  very  soluble  in  water. 
Boiling  water  dissolves  a  little,  but  it  is  precipitated  in 
cooling.  When  it  is  thrown  on  red-hot  coals,  tha 
acid  is  volatilized,  and  pore  magnesia  remains  behind. 
By  the  action  of  the  blow-pipe  it  gives  out  a  bluish 
flame.  It  is  decomposed  by  sulphuric,  nitriC|  and  mo> 
riatic  acids  *.  '  *  '^"^  * 


36.  Suberate  of  Magnesia*  tx^p,  37. 

The  compound  of  suberic  acid  and  magnesia  is  in  tlie 
form  of  powder.  It  has  a  bitter  taste,  is  deliquescent 
in  the  air,  and  soluble  in  water.  It  reddens  the  tinc- 
ture of  turnsole.  Exposed  to  heat,  it  swells  up  and 
melts.  By  the  action  of  the  blow-pipe,  the  salt  is  de- 
composed, the  acid  is  driven  off,  and  pure  magnesia 
remains  behind.  The  sulphuric,  nitric,  and  muriatic 
acids,  decompose  it.  It  is  also  decomposed  by  tlie  a^-f  iMarilL 
kalies,  baryteS|  and  lime  t.  p.  56. 

4G  37- 
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History. 


1400 
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Unknown. 


38.  Lactftte  of  Magnesia. 
A  salt  in  small  deliqaeseent  crystals. 

39.  Prosiiate  of  Magnesia. 

This  salt  may  be  prepared  by  directly  combining 
prossic  acid  witb  pore  magnesia ;  but  the  magnesia  is 
precipitated  when  tbe  tolotioD  is  exposed  to  the  air.  It 
is  also  decomposed  by  tbe  alkalies  and  lime. 

Sect.  V.  Of  Alumina  and  its  Combinations, 

I.  Alumina^  wbich  ia  now  employed  to  signify  one 
of  tbe  simple  earths,  is  derived  from  tbe  word  aium^  of 
which  this  earth  forms  a  constituent  part,  and  fnmi 
which  it  is  obtained  in  greatest  purity.  It  was  former- 
ly denominated  argil  and  argHlaceous  earth.  Pott  and 
Margraaf  were  the  first  who  distinguished  this  earth 
from  the  calcareous  earth  or  lime,  and  proved  that  this 
latter  earth  could  not  be  ohtaioed  from  Jt  bj  calcina- 
tion. In  the  year  1 739,  Hellot  shewed,  that  the  basis 
of  alum,  separated  from  this  salt  by  an  alkali,  was  pure 
argil,  or  alumina.  In  1758  and  X762  Macquer  exa- 
mined this  earth,  and  detailed  its  characteristic  pro- 
perties. These  were  afterwards  farther  elucidated 
and  confirmed  by  the  experiments  and  researches  of 
Bergman  and  Scbeele,  so  that  the  nature  and  characr 
tent  of  this  earth  were  completely  developed,  and  it  was 
universally  admitted  as  distinct  from  all  others  hitherto 
known. 

•2.  Although  alumina  exists  in  great  abundance  in 
nature,  yet  it  is  rarely  found  in  a  state  of  perfect  pu- 
rity. It  may  be  obtained  pure  by  the  following  pro- 
cess. 

Dissolve  a  quantity  of  common  alum  in  water,  and 
add  to  the  solution,  a  solution  of  potash  or  carbonate  of 
potash,  or,  what  is  supposed  to  be  still  better,  liquid  am- 
monia. An  abundant  white  precipitate  is  immediately 
formed.  Continue  the  addition  of  the  alkali  as  long  as 
any  precipitate  appears.  When  the  whole  of  the  pre- 
cipitate has  collected  at  the  bottom  of  the  vessel,  pour 
off  the  fluid  part,'  and  wash  the  precipitate  repeatedly 
with  large  qnantities  of  water,  to  free  it  from  all  saline 
matters  which  it  may  have  retained.  Dry  the  precipi- 
tate in  a  moderate  heat,  and  the  substance  thus  obtain- 
ed is  alumina  in  a  state  of  tolerable  purity.  If  this  pre- 
cipitate retain  any  portion  of  sulphuric  acid,  it  may  he 
separated  by  adding  muriatic  acid  in  small  quantities 
at  a  time,  till  the  whole  is  dissolved.  Evaporate  the 
solution  till  a  drop  of  it,  when  suffered  to  cool  on  a 
plate  of  glass,  yields  minate  crystals.  Then  set  by  the 
solution  till  it  cool,  and  crystals  will  be  deposited.  Let 
these  crystals  be  removed  by  ponring  off  the  finid,  and 
continue  the  evaporation  till  no  more  crystals  are  form- 


ed.   In  this  way  tbe  alum  wbidi  the  earth  retMued  ii!nmlM, 
may  be  separated.     The  liquid  which  remains  is  to  be      >  c. 
Mixed  with  ammonia  as  long  as  any  preci^tate  appears.        »   -^ 
This  precipitate,  well  washed  and  dried,  is  pore  alu- 
rnina*  1401 

3.  The  »himina  obtained  by  this  process,  i«  either  in  Fropertiei 
the  form  of  friable  fragments,  or  of  very  fine  white  *."?  ^•"?*' 
powder,  soft  to  the  touch,  and  insipid  to  the  taste.     It*^^*^' 
has  a  peculiar  odoar,  which  is  distinguished  by  tbe  name 

^^ earthy  snull^  and  is  only  perceptible  when  it  is  breath- 
ed upon,  or  moistened  (o).  It  adheres  to  tbe  tongue  in 
consequence  of  its  rapidly  absorbing  moisture.  The 
specific  gravity  is  2.  It  has  never  been  decomposed, 
but  is,  from  analogy,  concluded  to  be  a  compound  of  a 
metallic  base  (alumium)  with  oxygen.  ^^ 

4.  Saussure  has  observed,  that  alumina  exhibits  two  Sponj^y 
different .  appearances,   according   to   the   quantity  of «1mub^ 
water  which  has  been  employed  in  the  solution  of  the 
aluminous  salt.     If  the  quantity  of  water  does  not  ex- 
ceed what  is  necessary  for  the  solution  of  the  salt,  we 
obtain  a  light  friable  white  earth,  which  is  very  spon- 
gy, and  adheres  to  the  tongue.     This  he  calls  spongy 
alumina.     But  when  tbe  salt  is  dissolved  in  a  large 
quantity  of  water,  we  obtain,  after  drying  the  preci- 
pitate m   the   same   temperature,  a  yellowish    brittle 
transparent   mass,  wbich  splits  into  small  fragments, 
when  held  in  the  hand,  like  solid  sulphur.     It  has  a 
smooth  concboidal  fracture,  no  earthy  appearance,  docs  ^  j^^  , 
not  adhere  to  the  tongue,  and  does  not  swell  up  when  pj^finr, 
put  into  water.    It  occupies  10  or  12  times  less  volume  liL  p»  29c. 
than  in  the  spongy  state,  and  has  some  resemblance  to      j^. 
gum  arabic,  or  a  dried  jelly.     This  be  distingoisbes  by  Gditisoai. 
the  name  gelatinous  ahnmna  *«  ^  1404 

5.  Alumina  undergoes  no  change  by  being  exposed  ^^^'^ 
to  light.     When  it  is  exposed  to  heat,  it  is  diminished  ^^^*'' 
in  bulk,  in  consequence  of  being  deprived  of  the  wa- 
ter with  which  it  is  combined.     Accordingly,  Saassnro 

has  observed,  that  the  spongy  alumina,  exposed  to  the 
same  temperature,  loses  a  greater  quantity  of  moisture 
than  tbe  gelatinous  alumina.  Tbe  former,  when  ex- 
posed to  a  red  heat,  ]ose9  0.58  part  of  its  weight  \  hot 
the  latter  only  0.43  part.  When  they  are  both  ex- 
posed to  a  very  strong  heat,  the  spongy  alumiim  is  de- 
prived of  no  more  water  than  what  it  gives  out  \l\ih  a 
red  beat,  while  the  gelatinous  parts  with  only  0.4825. 
On  this  property  of  the  contraction  of  bulk  of  alomba 
when  exposed  to  heat,  depends  the  principle  of  the 
thermometer,  or  pyrometer,  of  "Wedgwood,  of  which 
we  shall  immediately  give  a  short  description. 

When  alumina  is  exposed  to  a  very  strong  heat  sud- 
denly applied,  as  by  means  of  the  blow-pipe,  with  a 
stream  of  oxygen  gas,  it  is  susceptible  of  a  kind  of  fu- 
sion $  and,  when  it  is  cooled,  it  appears  under  the  form 
of  an  enamel,  of  a  greenish  colour,  and  so  hard  as  to 
cot  glass.  j^5 

6.  Alumina  is  not  soluble  in  water,  but  it  absorbs  Qi  water* 
knd  retains  that  fluid  in  considerable  quantity.     With 

a  greater  quantity  of  water  it  is  diffused  in  it,  and  may 

be 


(o)  This  smell,  however,  as  it  has  been  justly  observed  by  Saussure,  is  owing  to  the  oxide  of  iron,  with 
which  the  alumina,  in  its  ordinary  state  of  purification,  is  contaminated  \  for  when  it  is  perfectly  pure,  and  00 
traces  of  oxide  of  iron  can  be  detected,  it  has  no  perceptible  smell.  To  alumina  which  was  perfectly  inod<»roos, 
hK  comnonicated  this  snelli  by  triturating  it  with  oxide  dP  iron.    Journal  dt  Physique^  lii*'p.  287. 


CHEMISTRY, 


fiLC. 


Ofoarboae. 


X437 
Of  Mid. 


1408 
Afiuticf. 


Of 


AlumiiuK  b«  forned  into  ft  pastei  10  which  iUte  it  is  moalded 
with  great  facility  into  any  fonn. 

7.  There  is  no  action  between  alainina  and  oxygen, 
azote,  hydrogen,  or  phosphorus }  and  very  little  be- 
tween  it  and  sulphur,  except  when  they  are  in  a  state 
of  minote  division,  or  in  combination  with  some  other 
sabsUncea.  Carbone  combines  with  alumina,  of  which 
there  are  many  natural  compounds,  among  the  class  of 
bituminous  fossils  ^  but  even  in  these  compounds,  the 
carbon  and  alumina  are  mixed  with  other  earths,  and 
with  the  oxide  of  iron. 

8.  Alumina  enters  into  combination  with  almost  all 
the  acids,  and  forms  salts  which  are  more  or  less  solu- 
ble and  susceptible  of  crystallization.  Some  are  inso* 
luble  in  water,  and  others  require  an  excess  of  acid* 

9*  The  order  of  its  affinity  for  the  acids  is  the  fol- 
lowing : 

Sulphuric  acid. 

Nitric, 

Muriatic, 

Oxalic, 

Arsenic, 

Fluoric, 

Tartaric, 

Succinic, 

Saclaclic, 

Citric, 

Phosphoric, 

Lactic, 

Benzoic, 

Acetic, 

Boracic, 

Sulphurous, 

Carbonic, 

Prussic. 

10.  Alumina  combines  with  the  fixed  alkalies. 
Wlien  they  are  heated  together,  an  opaque  mass,  which 
has  little  coherence,  is  formed.  Fixed  alkali  dissolved 
in  water,  with  the  assistance  of  heat,  has  the  property 
of  dissolving  alumina ;  but  from  this  solution  it  may  be 
precipitated  by  means  of  an  acid,  and  then  it  is  ob- 
tained in  great  purity.  Liquid  ammonia  also  holds  a 
small  quantity  of  alumina  Jn  solution,  if  it  has  been 
recently  precipitated. 

iz.  Alumina  enters  into  combination  with  many  of 
the  earths,  and  particularly  with  lime  and  silica.  These 
compounds  form  the  chief  basis  of  all  kinds  of  pottery 
and  porcelain.  Alumina  combines  with  lime,  and  en- 
ters into  fusion  with  it  by  means  of  heat.  A  com- 
pound is  also  formed  with  alumina  and  barytes,  or 
strontites,  by  exposing  them  together  in  a  crucible  to 
a  strong  heat ;  or,  by  boiling  them  'together  in  water. 
Magnesia  and  alumina  alone  do  not  enter  into  combi- 
nation by  means  of  the  strongest  heat }  but  a  porcelain 
is  obtained  from  a  mixture  of  lime,  magnesia,  and  alu- 
mina. But  in  the  proportions  that  are  employed,  it  is 
necessary  that  the  alumina  be  greatest.  The  following 
table  f^hews  the  results  of  experiments  on  these  earths 
in  different  proportions  f  • 
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Mitral 
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Alnmiaa, 

liime, 

Magnesia, 


A  pocoelain. 


Alumina, 

Magnesifty 

Lime, 
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3 
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A  porcelain. 


AHuDtna, 


Alumina,  3 1 

Magnesia,  3  >  Porous  porcelain. 

Lime,  I J 

Alumina,  3 1 

Magnesif,  3  >  Porous  porcelain. 

Lime,  2  J 

Alumina, 
Lime, 

Magnesia, 
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3 
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Porcelain. 
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12.  This  is  one  of  the  most  important  of  the  earths,  Use^ 
on  account  of  the  variety  of  purposes  to  which  it  is  ap- 
plied. It  forms  the  bases  of  all  kinds  of  earthen  ware, 
from  the  coarsest  brick  to  the  finest  china.  It  is  also 
chiefly  employed  in  the  pots  or  crucibles  which  are  ex- 
posed to  very  strong  heat,  as  in  glass  manufacture  and 
cast  iron.  It  is  employed  also  in  dyeing  and  calico- 
printing,  and  in  the  cleaning  or  scouring  of  woollen 
stuffs.  It  has  been  applied  to  a  valuable  use  by  the 
late  Mr  Wedgwood,  in  the  coBStruction  of  an  instm- 
ment  capable  of  ascertaining  high  degrees  of  tempe- 
rature,   to  which  the  commoa   thermometer  oannot 

13.  This  instrument  is  constrocted  on  the  principle  Wcdg- 
of  the  contraction  of  pure  clay,  when  it  is  exposed  to^^ood'spf- 
heat.  Mr  Wedgwood  took  a  very  pure  day,  and  fonn-'^"''^* 
ed  it  into  small  short  cylinders,  exactly  of  the  same 

size.  These  are  baked  in  a  low  red  heat,  to  expel  the 
whole  of  the  air  and  moisture  which  adhere  to  the  clay. 
The  cylinders  are  thus  prepared  for  the  measureosent 
of  strong  heats.  For  thia  purpose,  one  of  the  cylinders 
is  introduced  between  two  rulers,  to  which  a  scale  is 
attached,  and  its  bulk  is  exactly  measured.  It  ia  thea 
introduced  into  the  furnace  whose  heat  is  te  be  tried, 
and  the  temperature  is  to  be  estimated  according  to 
the  diminution  of  bulk  which  the  cylinder  has  sostaior 
ed.  The  quantity  of  coQtraclioo  is  measired  by  means 
of  two  metallic  rulers,  which  are  fixed  upon  a  plaite. 
These  rulers  are  24  inches  ia  length,  and  are  divided 
into  240  parts.  The  distance  between  the  xaless  at  the 
upper  extremity  of  the  scale  is  0.5  of  an  inch,  and  at 
the  lower  extremity  0.3  of  an  inch.  The  size  of  the 
clay  cylinder,  before  it  is  introduced  into  the  fumaos^ 
neariy  fits  the  npper  part  of  the  scale  ^  or  at  least  the 
degree  at  which  it  stands,  before  it  is*  introduced  iot^ 
the  fiirnaoe,  is  marked.  After  being  heated,  the  ckf 
cylinder  is  again  applied  to  the  scale,  and  the  dimiai^ 
tion  of  bnik  is  measnred  by  the  distance  at  which  it 
stands  between  the  mless  fmm  th»«op  of  the  scale,  or 
from  the  degree  atVhich  it  sisod  before  it  was  exposed 
to  the  heat.  1413 

Mr  Wedgwood  eonnected  the  scale  of  his  pjrometer  Seals  of  it 
with  Fahrenheit's  thermometer*  The  first  degree  of 
his  scale  which  maalBs  »red  heal|  oeitwpsivda  to>the 
947^  Fahrenheit }  hot  t»  make  this  instnuneat  better 
naderstood,  we  nsay  stat»  a.iew  of  tbo  comsfonding 
degrees  of  the  two  mstroa>ents> 
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Wedgwood.  Fahrenbtit. 

o  =      947 


28 
130 


Greatest  heat  in   an  air  furnace!    ^ 

eight  inches  sqaare  j" 

Extremity  of  the  scahe,  or  highest  7 


.4717 

5237 

134^7 

X7977 

21877 


temperature  observed 


240        322177 
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This  instruroeqt  has  been  of  considerable  importance 
in  some  arts  and  manofactures,  and  it  is  luidoubtedly 
fitted  to  give  some  information  concerning  those  in- 
tense heats  which  can  be  measured  by  no  other  instru- 
ment  which  has  yet  been  contrived.  But  as  the  same 
kind  of  clay  cannot  always  be  obtained,  and  as  it  is 
probable  that  the  contractions  of  the  cylinders  are  not 
proportional  to  the  temperatures,  their  estimation  by 
this  instrument  oan  only  be  coasidercd  as  an  approzi* 
mation  to  certainty. 

I.  Compounds  ofAhimina  with  Acids. 
I.  Sulphate  of  Alumina. 

r.  Thi^  is  a  compound  of  sulphuric  acid  and  alumi- 
na. It^  may  be  formed  by  the  direct  combination*  of  the 
acid  with  the  earth.  JBut  in  the  preparation  of  this 
salty  the  earth  and  the  acid  must  be  in  a  state  of  pucl- 
tjPy  and  must  be  saturated  with  each  other.  The  solu- 
tion is  then  evaporated  to  dryness ;  the  salt  is  again 
dissolved  in  distilled  water,  and  evaporated  slowly  till 
it  crystallizes. 

2w  The  crystals  of  this  salt  are  in  the  form  of  thiu 
plates,  soft  aiid  pliant,  with  a  brilliant  pearly  lustre, 
and  of  an  astringent  taste.  It  is  not  altered  by  expo- 
sure to  the  air  ;  it  is  very  soluble  In  water,,  but  it  does 
not  crystallize  readily.  When  it  is  heated,  it  is  infu- 
sible J  but  by  long  calcination,  it  dries  and  falls  down 
to  powder.  At  a  high  temperature  it  is  decomposed, 
and  the  acid  is  driven  off. 

3*  The  sniphnric  acid  readily  combines  with  this 
salt,  ani^  f^rms  with  it  an  acidulous  sulphate  of  alu- 
mina. This  salt  has  a  more  acid  taste  than  the  for- 
mer ;  it  crystallizes  with  more  difficulty,  and  the  crys- 
tals have  more  brilliancy.  It  reddens  vegetable  blues, 
and  frequently  assumes  the  form  of  a  thick  gelatinous 
mass. 

4.  All  the  alkaline  and  earthy  bases,  except  silica 
and  zirconia,  decompose  either  of  these  two  salts. 
The  saturated  sulphate  of  aluqiina,  according  to  Berg- 
ipan,  is  composed  of 

Solpborto  acid    5a 
Alumina  50. 

XOO; 

2»  Acidulous  Sulphate  of  Alumioirand  Potash,  o»  . 

Alum.. 

I.  The  alum  of  commerce,  now  of  such  extensive 
qtt|ity  in  many  of  the  arts  and  manufactures,  was  iuh- 
ported,  iqtp  Hitrope  from  Asia,  previous  to  the  i.jtit 


eentury,  during  which  it  was  began  to  be  mamrfae>  Akmint^ 
tured  in  Italy.     Alum  works  were  erected  in  Spain     Ut. 
and  Germany  in  the  i6th  century  j  and  towards  the       »  -^ 
end  of  it,  a  manufactory  of  this  salt  was  established  in 
Yorkshire  in  England.     But  the  true  nature  of  alnm 
has  beeu  only  of  late  understood.     It  is  to  the  experi- 
ments and  researches  of  Vauc|uelin  that  we  are  in- 
debted for  the  knowledge  of  its  component  parts.  141^ 

2.  Alnm  is  generally  obtained  by  exposing  to  theF^ptr». 
weather  for  some  time  aluminous  schistns,  or  what  are  ^^' 
called  aluminous  ores^  which  are  natural  productions 
sometimes  found  in  the  neighbourhood  of  volcanoes, 

and  sometimes,  as  in  Britain^  dog  out  of  coal  mines 
which  abound  with  pyrites  or  sulphuret  of  iron.  When 
these  substanoee,  which  are  also  mixed  with  a  consider- 
able proportion  of  clay,  are  exposed  to  air  and  mois- 
ture, the  snlphur  combines  with  the  oxygen  of  the 
air,  or  with  that  of  the  water,  by  decoroposmg  it,  and 
is  thus  converted  into  sulphuric  acid.  This  combines 
with  the  alumina,  and  thus  there  is  formed  a  sulphate- 
of  alumina.  The  salt,  thus  formed,  is  dissolved  in  wa* 
ter,  and  must  be  purified  by  repeated  boilings  and  cry- 
tallizations^  This  aluminous  scbisius  is  generally  mix- 
ed with  a  considerable  proportion  of  sulphate  of  iron. 
From  this  it  is  to  be  separated  during  the  process,  and 
the  potash  or  ammonia,  which  is  necessary  to  consti- 
tute the  triple  salt,  must  be  added^  Even  before  the 
component  parts  of  aliim  were  dtscoyered,.  the  addition 
of  potash  OB  ammonia  was  found  to  be  necessary  to  com- 
plete the  process.  This  was  well  known  to  the  manu- 
facturers, who  supposed  that  it  was  necessary  to  take  op 
a  quantity  of  acid,  which  being  in  excess,  prevented  the 
granulation,  as  it  was  called,  or  the  crystallization  of 
the  alum.  1^20 

3.  Alum  crystallizes  in  regnlai  octahedrons  ^  bntPtopcrtki> 
this  form  is  subject  to  considerable  variety,  according 

to  the  difference  of  proportion  which  is  found  to  take 
place  among  its  component  parts.  The  primitive  form 
of  the  crystal  is  the  regular  octahedron,  and  the  inte- 
grant molecule  the  regular  tetiabedren.  It  has  a  verv 
astringent,  styptic,  and  somewhat  sweetish  taste.  It 
usually  reddens  vegetable  blues.  The  specific  gravity 
is  1.7109.  1421 

4.  It  is  little  changed  by  exposure  to  the  air.  By  Action  of 
long  contact  there  is  a  slight  efflorescence  on  ^hesar-f^** 
face.  Alum,  is  soluble  in  16  or  20  pacts  of  cold  wa- 
ter. Boiling  water  dissolves  a  greater  proportion. 
When  exposed  to  heat,  it  melts  in  its  water  of  crystal- 
lization. It  then  swells  up,  enlarges  in  volume,  and 
there  remains  behind  a  light,  porous,  dry  mass,  which 

has  a  sharp  acid  taste,  and  reddens  more  strongly  vege- 
table blues.  In  this  state  it  is  called  butmt  or  calcined 
alum.  When  it  is  exposed  to- a  stronger  heat,,  the  acid 
is  driven  off.  1412 

5.  According    to    the    experiments  of  Vauquelin,  VuietKc- 
there  are  three  kinds  or  varieties' of  alum,  which,  al- 
though they  possess  nearly  the  same  properties,  have 
different  constituent  parts,  or  different  proportions  of 

the  same  constituents.  The  first  is  sulphate  of  alumina 
and  potash  with  an  excess  of  acid  ;  which  indeed  is  ne- 
cessary to  constitute  alum.  The  second^  oonsists  of  alu- 
mina and  ammonia,  also  with  an  excess  of  acid.  The 
third  variety,  which  is  most  frequently,  found  among 
the  alnm  of  commerce,  is  a  mixture  of  both.  It  con- 
tains. 
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Alomiiiai   tarns  both  potash  »nd  arnmonia*    When  an  additional 
^  quantity  of  potash  is  added,  tlie  alum  crystallizes,  not 

in  its  usual  form,  but  in  the  form  of  cubes,  and  hence 
it  has  been  denominated  rvbic  a/um.  If  a  still  greater 
quantity  of  potash  be  added,  the  crystallization  is  near- 
ly interrupted^  and  it  then  appears  in  the  form  of 
flakes. 

The  component  parts  of  alum  are,  according  to 

yauqaclin.  Kirwan. 

Sulphate  of  alumina      49  Acid  1 7.66 

potash           7  Base  12.00 

"  Water                            44  Water  70.34 


I  S  T  RT. 
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»4«3 


tlOB. 


100 


100.00 


\4H  6.  The  three  varieties  of  alum  are  nearly  decompo- 

^^i^J^  aed  in  the  same  way,  by  combustible  substances.  If 
alum  be  exposed  to  a  moderate  beat  with  charcoal,  it 
18  converted  into  the  state  of  neutral  salt,  because  the 
charcoal  acts  on  the  excess  of  acid,  before  it  can  effect 
the  decomposition  of  the  salt  v  but  when  it  is  strongly 
heated,  tlie re  is  formed  with  the  sulphate  of  alumina 
and  potash  a  black  substance,  which  spontaneously  takes 
fire  in  the  air.  This  substance  has-  been  distinguished 
by  the  name  otpfrophoma;  and  it  is  called  HxmHerg^s^ 
pjfropAaruSf  because  it  was  discovered  by  that  che* 
mist. 
■4*5  Fyrophonis  is  prepared  by  mixing  together  three 

^^^^  parts  of  alum,  and  oqe  of  flour  or  sugar,  in  an  iron 
ladle,  and  exposing  the  mixture  to  heat  till  it  ceases 
to  swell,  and  becomes  black*.  It  is  then  to  be  redu* 
ced  to  powder,  put  into  a  glass  phial,  and  again,  ex- 
posed to  heat,  till  a  blue  flame  proceeds  from  the 
mouth  of  the  phial.  After  It  bums  for  a  minute,  it  is 
allowed  to  cool,  and  most  be  kept  in  a  well-closed 
bottle. 

1426  y,  The  pyrophorus  thus  formed,  contains  a  hydro- 
Properties,  genated  sulphiiret  of  potash  and  alumina,  mixed  with 

charcoal  in  a  state  of  minute  division.  It  kindles  more 
readily  in  humid  than  in  dry  air.  The  oxygen  gas  of 
the  atmospheriQ  air  is  absorbed.  Part  is  converted  into 
carbonic  acid,  and  part  combines  with  the  sulphur, 
and  forms  sulphuric  acid  j  so  that  when  the  pyropho- 
rus is  burnt,  it  no  longer  contains  the  hydrogenated 
•olphuret  as  before,  but  sulphate  of  alumina  and  pot- 
ash y  not  in  tlie  state  of  alum,  because  it  has  been  de» 
prived  of  the  excess  of  acid,  which  gives  alum  its  pecu- 
liar character. 

8.  Pyrophorus  gives  out  a  very  fetid  odour,  when 

it  is  thrown  into  water,  and  leavea  behind  a  sulpfau- 

ret  of  potash,  and  of  hydrogenated  alumina.     It  is 

•Feurerotf,  infl*"*^   by  nitrons  gas,   viud   by   oxymuriatic  acid 

1427  9%  The  uses  of  alum  are  very  numerous.    It  is  em* 
H'?*  ^       ployed  in  medicine  as  an  astringent  and  styptic.     It  is 

"^*  also  employed  in  the  arts  of  bleaching,  of  tanning,  dye- 

ing, calico-printing,  and  others.     It  is  sometimes  used 
in  preserving  animal  mattera^  from  putrefaction,  and  it 
might  be  employed^  for  the  purpose  of  securing  wood 
from  catching  fire. 
i4>S  Sulphate  ojfaiiimina  and-p^athtr^l*  If  a  solution  ef 

^'"'*^  crystallized  alum  be  boiled  with  a  solution  of  pure 
alumina,  the  saturated  sulphate  of  alumina  and  potash 
is  formed*  The  excess  of  acid,  it  is  obvious,  in  this 
(rocei8|. enters  into  obmbination  with  the  alnmina*.  The 


alum,  as  the  earth  is  added,  is  gradually  precipitated  in  AJumian, 
the  solution,  in  the  form  of  a  white  powder.  &.c. 

2*  This  salt,  saturated  with  alumina,  never  assumes  ^ 

any  regular  form.  It  has  no  taste,  in  not  changed  by  pyji^rtwi. 
exposure  to  the  air,  Is  not  soluble  in  water,  and  when 
it  is  exposed  to  heat,  it  U  not  altered,  except  at  a  very 
high  temperature.  This  salt  is  less  easily  decomposed 
than  any  of  the  other  varieties  ef  sulphate  of  alumina. 
By  the  action  of  some  of  the  acids  it  is  converted  into 
alum,  which  is>mviog  to  the  acid  combining  with  the 
additional  portion  of  alumina  that  saturated  the  ex- 
cess of  acid  existing  in  the  alum.  This  salt  has  beeo 
applied  to  no  use. 

a.  Sulphite  of  Alumina. 

M30 

1.  The  compound  of  sulphurous  acid  and  alumina  Prcpara- 
Is  prepared  by  passing  sulphurous  acid  gas  into  water  ^^"^ 

in  which  pare  alumina  is  mixed  or  suspended.  j^^f 

2.  The  sulphite  of  alumina,  thus  formed,  is  in  the  Preperttes. 
state  of  a  white,  soft  powder,  which  has  at  first  an 
earthy  taste,    and   becomes   afterwards   sulphureous. 

When  it  is  exposed  to  the  air  for  a  long  time,  it  is 
converted  into  the  sulphate  of  alumina,  and  more  ra- 
pidly if  it  be  combined  with  an  excess  of  sulphurous 
acid.  It  is  insoluble  in  watei;  Exposed  to  heat,  the 
acid  is  driven  off,  and  partially  decomposed,  for  there  j^j, 
remains  behind  a  somll  quantity  ef  sulphur.  The  cooKCompoii- 
ponent  parts  of  this  salt  are  tioo. 


Sulphurous  acid 

Alumina 

Water 


3* 

44 
24 

100 


4.  Nitrate  of  Alumina. 

z.  This  salt  was  formerly  known  under  the  names  o 
nitre  of  argil^  and  nitrous  alum.     It  is  formed  by  the  ^^^ 
direct   combination   of  the  nitric  acid  with  alumina. 
It  has  been  found  impossible  to  neutralize  the  acid  ^ 
and  it  cannot  be  obtained  crystallized,   excepting  in 
the  form  of  thin  plates,  and  often  only  in  a  gelatinous 


1433 


*434 
2.  This  salt  has  an  austere  and  acid  taste.     The  propertieii 

specific  gravity  is  1.645.  ^^  ''  deliquescent  in  the  air, 
and  extremely  soluble  in  water.  When  it  is  heated, 
the  acid  is  driven  off,  and  the  pure  earth  remains  be- 
hind. It  is  readily  decomposed  by  the  sulphuric. acid,, 
which  disengages  the  nitric  acid  ;  and  by  the  muriatic 
acid,  which  is  converted  into  the  oxymuriatic  acid. 

5.  Nitrate  of  Alumina. 
This  sail  is  unknown. 


6.  Muriate  of  Alumina. 


MjS 


X.  This  salt,  which  is  a  compound  of  muriatic  acidporiica- 
and  alumina,  is  formed  by  the  direct  combination  of  tioa. 
the  acid  with   the  earth;   but   is  never  neutralized. 
The  acid  is  always  in  excess. 

2.  This  salt  is  rarrly  crystallized,  but  most  frequent- p^pj^-^,^ 
ly  in  the  form  of  white  powder,  or  in  that  of  a  gelati- 
nous mass.  It  has  an  astringent,  acid,  and  sharp  taste. 
It  reddens  the  tincture  of  turnsole  and  of  violets.  It  is 
extremely  deliquescent  in  the  air,  and  very  soluble  in 
water..    Wbea  it  is  exposed  to  beat  it  melts,  and  is  de>< 

'  composed.. 


6o6 

Alumnt,  eomposed.  The  acid  U  fleparated,  and  the  pore  aluiniiia 
&o-      remains  behind.     It  is  decomposed  in  the  same  way  as 
the  other  muriates. 


l802. 

p.  149. 


7.  Hyperoxymuriate  of  Alumina* 

!•  This  salt  is  prepared  by  passing  oxymuriatic  acid 
gas  tbroaffh  water  in  which  newly  precipitated  alnmina 
18  suspended.  The  alumina  disappears,  and  when  snU 
phurio  acid  is  poured  into  the  solution,  a  strong  smeil 
of  byperozymuriatic  acid  gas  is  perceived. 

3.  This  salt  is  deliquescent,  and  it  is  soluble  in  al- 
cohol. Mr  Chenevix  could  not  ascertain  the  proportioo 
of  its  principles*. 

8.  Fluate  of  Alumina. 

The  combination  of  inoric  acid  and  alumina  affords 
a  salt  which  cannot  be  crystallized,  but  which  is  in 
•^  •  the  form  of  a  jelly.  It  has  always  an  excess  of  acid, 
and  an  astringent  taste.  It  is  decomposed  by  all  the 
earthy  and  alkaline  bases.  With  the  latter  it  forms 
triple  salts. 

9.  Borate  of  Alumina. 

It  is  extremely  diffieult  to  form  a  compound  of  aln* 
mina  and  boracic  acid  by  direct  combinatioa.  This 
salt  may  be  formed  by  mixing  together  a  solution  of 
borate  of  soda,  with  a  solution  of  sulphate  of  alumina. 
Its  properties  have  not  been  e.xamined. 

xo.  Phosphate  of  Alumina. 

This  salt  is  little  known.  By  saturating  phosphoric 
acid  with  alumina,  a  white  powdery  mass  is  obtained, 
which  has  little  tate,  except  there  be  an  excess  of  acid, 
and  then  it  seems  to  form  an  acidulous  salt.  It  melts 
under  the  blow-pipe  into  a  transparent  globule,  without 
decomposition.  It  is  decomposed  by  the  alkalies,  some 
of  tiie  earths,  and  the  acids. 

X  I.  Phosphite  of  Alumina, 

1.  This  salt  is  formed  by  the  direct  combination  of 
phosphorous  acid  with  alumiua.  The  solutiou  is  to  be 
evaporated  to  a  proper  consistence. 

2.  The  phosphite  of  alumina  does  not  crystallize,  but 
forms  a'thick,  viscid,  gummy  mass,  which  becomes  dry 
and  solid  in  the  air.  It  has  an  astringent  taste,  is  very 
soluble  in  water,  swells  up  when  it  is  heated,  and  gives 
out  a  phosphoric  light.  It  is  decomposed  by  all  the  al- 
kaline and  earthy  bases. 

X2.  Carbonate  of  Alumina. 

Thii^com-       Little  is  known  of  the  combination  of  carbonic  acid 

pound  little  1^1)^  alumina.     Bergman  had  observed,  when  alum  was 

known.       precipitated  by  an  alkaline  carbonate,  that  very  little  or 

no  efiVrvescence  took  place;  he  therefore  concluded, 

that  the  carbonic  acid,  not  being  driven  off,  must  have 

combined  with   the  alumina  which  was  precipitated. 

And   besides,   he  found   that  the  liquid   contained  a 

.portion  of  carbonate  of  alumina,  which   is  deposited 

some  hours  or  some  days  afterwards  by  the  evaporation 

'  of  the  carbonic  acid,  which  held  it  in  solution. 

Common  clay,  which  is  a  mixture  of  alumina  and 
silica,  contains  a  certain  portion  of  carbonic  acid,  which 
is  disengaged  by  the  application  of  stronut  heat.  He 
obtained  from  one  species  of  clay  several  times  its  vo* 
lume  of  this  acid,  miced  with  a  small  portion  of  hydio- 
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gen  gaa.    It  is  owing  to  the  same  combination  of  car*  Ahusiu, 
bonic  acid,  that  clays,  treated  with  acids,  effervesce,     &c 
without  containing  any  carbonate  of  lime.  'm  ,  _j 

According  to  Saussure,  alumina  is  dissolved  in  vater,^^^j^.^ 
which  is  saturated  with  carbonic  acid  j  but  when  tbeconbincd 
Mdtttion  is  exposed  to  the  air,  it  is  decomposed.  witb  water. 


13.  Arsenic  of  Alumina. 

This  salt  is  formed  by  dissolving  alumina  in  arsenic 
acid,  and  evaporating  the  solution  to  dryness.  A 
thick  mass  is  thus  obtained,  which  is  insoluble  in 
water.  It  is  decomposed  by  the  sulphuric,  nitric,  and 
muriatic  acids,  as  well  ^s  by  the  earthy  and  alkaline 
bases. 

14.  Tungstate  of  Alumina. 

This  salt  has  not  been  examined. 
X5.Molybdate,chromate,andcolumbate.    Unknown. 

1 8.  Acetate  of  Alumina. 

The  acetic  acid  enters  into  combination  with  alo- 
mina,  and  forms  with  it  small  needle-shaped  crystals, 
which  are  sof^  deliquescent,  and  have  an  astringent 
taste.  The  specific  gravity  of  this  salt  ia  i«245>  Its 
other  properties  are  unknown. 

19.  Oxalate  of  Alumina. 

Oxalic  acid  very  readily  combines  with  alnmina. 

When  the  solution  is  evaporated,  a  yellowish,  soft, 

transparent  mass  is  obtained,  but  it  does  not  crystallize.     1439 

This  salt  has  an  astringent  taste,  is  deliqoesceat,  and  Pnpcrtiei. 

reddens  the  tincture  of  turnsole.    Wheo  it  is  heated,* 

it  swells  up,  is  deprived  of  its  acid,  and  the  alnmina 

remains  behind,  slightly  coloured.     It  ia  decomposed 

by  the  stronger  acids.  1440 

The  component  parts  of  this  salt  are,  Coapoii' 

tioL 
Acid  and  water     5$ 

Alumina  44 

100 

20.  Tartrate  of  Alumina. 

Alumina  enters  into  combination  with  tartaric  acid^ 
and  forms  an  uncrystallized,  gelatinous  mass,  which  ha» 
an  astringent  taste,  is  not  deliquescent  in  the  air,  hot  is 
soluble  in  water. 

21.  Citrate  of  Alumina. 

The  properties  of  this  salt  have,  not  been  examined. 

22.  Malate  of  Alumina. 

When  malic  acid  is  added  to  a  solution  contaimng 
alumina,  a  precipitate  is  formed,  which  is  scarcely  so- 
luble in  water. 

23.  Gallate  of  Alumina. 

If  pure  alumina  be  added  to  a  solution  of  nut-galls* 
an  insoluble  compound  is  formed  with  the  tannin  ami 
extract.  The  liquid  remained  clear  and  white,  and  it 
afforded  by  evaporation^  small  crystals,  which  are  gsl- 
late  of  alumina  with  excess  of  acid  *.  *  Phif- 

24.  Benzoate  of  Alumina.  iScj 

The  compound  of  benzoic  acid  and  alumina  affords  sP*  ^^' 

sail, 


I 
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Silica,  &e,  salt,  wbicb  crysUUi^es  in  an  arborescent  form.  It  has 
a  Litter  taste,  is  deliquescent  to  tbe  air,  solnble  in  wa- 
ter,  i9  decomposed  by  tlie  action  of  beat,  and  even  by 
most  of  tbe  vegetable  acids. 

25.  Succinate  of  Alumina. 

Tbe  compoand  of  soocinic  acid  and  alomina  affords 
salts  wbicti  crystallize  in  tbe  form  of  prismSy  and  are 
easily  decomposed  by  beat. 

26*  Saccolate  of  Alomina. 

Tbis  compoand  of  saclactic  acid  and  alumina  forms  a 
salt  wbicb  is  insoluble  in  water. 
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27.  Campborate  of  Alomins. 

I.  Tbe  compoand  of  camphoric  acid  and  alomina 
is  formed  by  precipitating  alumina  by  means  of  ammo- 
nia, wasbtng  the  precipitate,  and  diluting  it  with  di- 
•tDled  water.  Crystals  of  camphoric  acid  are  then  to 
be  added.  Tbe  mixture  is  to  be  heated,  filtered,  and 
evaporated. 

2*  A  white  powder  is  then  obtained,  which  has  a 
bitter,  acid,  and  astringent  taste.  It  reddens  vege- 
table bines.  This  salt  is  scarcely  altered  by  exposure 
to  the  air.  Water  dissolves  about  -^^^  part  'of  its 
weight.  Boiling  water  dissolves  it  more  readily  ;  but 
on  cooling,  a  precipitate  is  formed.     When  it  is  ex- 

S»sed  to  heat,  it  swells  up,  and  the  acid  is  volatilized, 
y  the  action  of  the  blow-pipe,  a  blue  flame  is  produ- 
ced, the  salt  is  decomposed,  and  the  pure  alumina  re- 
mains behind.  This  salt  is  decomposed  by  the  mineral 
acids,  and  even  by  some  of  tbe  vegetable  acids.  It 
is  also  decomposed  by  tbe  nitrates  of  lime  and  ba- 
rytes*. 

28.  Snberate  of  Alumina. 

The  compound  of  suberic  acid  and  alumina  may  be 
formed  by  evaporating  the  solution  with  a  very  mode- 
rate beat,  in  a  large  open  vessel.  This  salt  does  not 
crystallize }  but  tbe  dried  matter  which  is  obtained  is 
transparent,  of  a  yellowish  colour,  and  has  a  styptic, 
bitterish  taste.  When  too  much  heat  is  employed, 
tbe  salt  melts  and  blackens.  It  reddens  tfie  tincture 
of  turnsole,  and  is  slightly  deliquescent  in  the  air.  Ex- 
posed to  the  action  of  tbe  blow -pipe,  tbe  acid  is  volati- 
lized and  decomposed,  and  the  alumina  remains  behind. 
It  is  decomposed  by  the  mineral  acids,  t!ie  earths,  and 
the  alkalies  f  • 

29.  Mellate  of  Alumina. 
The  properties  of  this  salt  are  unknown. 

30.  Lactate  of  Alumina. 
Tbis  is  a  deliquescent  salt. 

Sect.  VI.  0/ Silica  and  its  Ccmbinationi, 


Z.  Silica  has  been  distinguished  by  the  names  of  tiU* 
eeoui  earthy  or  quartxif  earthy  becimse  it  is  obtained 
from  Ml!nr,  or  flint,  and  from  tbe  stoae  called  qmarHtm 
Tbis  earth  exists  in  great  abundance  in  natare,  and  it 
cottstitotes  tbe  bases  of  some  of  tbe  hardest  stosea  of 
which  the  nocleua  of  the  globe  cowists  ;  and,  on  aecoont 
of  ita  great  abundancci  it  has  been  re£^tfded  m  tbe  pri« 


mitive  or  elementary  earth,  the  bate  of  all  tbe  other  SiUes,  0cc. 

earths.     Silica  forms  one  of  the  constituent  parts  of  *    '  v      ' 

most  stony  bodies  \  but  it  exists  in  greatest  abundance 

in  agates,  jasper,  flints,  quartz,  and  rock  crystal  3  in 

the  latter  it  is  nearly  in  a  state  of  purity.  1445 

2.  But  to  obtain  it  perfectly  pure,  a  quantity  of  Prepara- 
quartz  or  rock  crystal  may  be  exposed  to  a  red  beat.ti<Mi« 
When  it  is  taken  from  the  fire,  and  while  it  is  yet  hot, 

it  is  suddenly  immersed  in  cold  water.  Jt  is  then  to  be 
reduced  to  powder;  and,  if  transparent  rock  crystal 
has  been  employed,  it  is  then  in  a  state  of  tolerable 
purity.  To  have  it  perfectly  pure,  mix  one  part  of  the 
poonded  stone  with  three  parts  of  potash,  and  expose 
them  in  a  crucible  to  heat  which  is  sufficient  for  tbe 
fusion  of  the  mixture.  The  mass  thus  obtained  is  so- 
loble  in  water.  Add  a  sufficient  qoantity  of  water 
for  its  solution,  and  drop  in  muriatic  acid,  as  long  as 
there  is  any  precipitate.  Let  tbis  be  repeatedly  wash- 
ed with  water,  and  dried.  The  substance  thus  obtain* 
ed  is  pore  silica.  i^^^ 

3.  It  is  in  the  form  of  a  very  fine  white  powder.  Properties 
which  has  neither  taste  nor  smell.     Tbe  particles  are  ||^  ^*^* 
rough  and  harsh  to  the  feel,  as  when  they  are  robbed  ^^^"' 
between  the  fingers,  or  touched  with  the  tongue.     The 
specific  gravity  is  2.66.    ThoOgb  never  hitherto  de- 
composed, it  is  assumed  to  be  an  oxide  of  silicium.    It 

may  now  be  observed,  once  fi>r  all,  that  the  remaining 
earths  are  in  the  same  situation,  with  respect  to  the 
present  state  of  chemical  knowledge.  1447 

4.  Light  has  no  action  on  silica  \  and  it  is  one  of  the  Action  of 
peculiar  characters  of  tbis  earth,  that  it  resists,  un-  ^^^  ^^ 
changed,  tbe  greatest  degree  of  heat. 

5.  There  is,  no  action  between  silica  and  oxygen, 
azote  or  hydrogen,  nor  is  it  changed  by  exposure  to 
the  air.  It  is  not  acted  upon  by  carbon,  phosphorus, 
or  sulphur.  It  is  insoluble  in  water  ;  but  in  a  state  of 
minute  division,  it  absorbs  a  considerable  portion,  and 
forma  with  this  liquid  a  transparent  jelly.  When  it  is 
exposed  to  the  air,  the  whole  of  the  moisture  is  eva- 
porated. 14.]  s 

6.  Silica  is  frequently  found  in  nature  in  the  crystal-  CryttsU* 
lized  form,  and  then  it  is  distinguished  by  the  name 

of  rock  crystal.  It  is  roost  commonly  in  hexagonal 
prisms,  terminated  by  hexagonal  pyramids.  Crystals 
of  Silica  have  also  been  formed  artificially.  In. a  so- 
lution of  silica  in  fluoric  acid  which  had  remained 
at  rest  for  two  years,  Bergman  found  crystals,  some  of 
which  were  cubes,  and  some  had  truncated  angles,  at 
the  bottom  of  the  vessel.  Crystals  of  silica  have  also 
been  formed,  bj  diluting  largely  with  water  the  com- 
bination of  silica  and  potash,  an^  allowing  it  to  remain 
for  a  long  time.  Professor  Seigling  of  Erfurt  obtained 
crystals  from  a  solution  which  had  been  kept  eight 
years  in  a  glass  vessel.  A  crust  was  formed  on  the 
top,  composed  of  carbonate  of  potash  and  cr^rstallized 
silica.  Tlie  crystals  of  tbe  latter  were  in  the  form  of 
tetrahedral  pyramids,  perfectly  transparent,  and  so  hard 
as  to  Htrike  nre  with  steel. 

7.  Silica  is  only  acted  on  by  a  very  few  of  tbe  acids.  Action  of 
These  are,  tbe  phosphoric  and  boracic,  which  combine  *^'* 
with  it  by  fusion,  and  tbe  fluoric,  which  dissolves  silica 

either  in  tbe  gaseous  or  liquid  state.  When  silica  is 
held  in  solution  in  water  by  means  of  an  alkali,  it  is 
also  dissolved  by  tbe  muriatic  acid.  i^^^ 

8.  Tbe  alluibes  have  a  very  powerful  action  on  this  Of  alkalies. 

earth. 
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Siiica,  6cc.  eartli.  lo  Clie  preparation  of  the  pure  earth,  it  was 
combined  with  potash  by  means  of  fusion.  This  com- 
poond  is  diflferent  in  its  nature  and  properties,  accord- 
ing to  the  proportions  of  the  siljca  and  the  alkali. 
Ttvo  or  three  parts  of  potash  with  one  of  silica  form 
a  compound  which  is  deliquescent  in  the  air,  and  so- 
luble in  water.  This  «vas  formerlv  distinguished  bj  the 
name  liquor  silicum^  or  liquor  of  flint »%  It  is  pow  called 
siiicated  alkali*  When  this  solution  is  long  exposed  to 
the  air,  the  earth  is  deposited  in  a  flak^  geiatinoot 
form.  It  is  decomposed  by  acids,  which  combine 
with  the  alkali,  and  the  pure  earth  falls  to  the  bottom 
in  the  state  of  fine  powder.  When  the  solution  is 
largely  diluted  with  water,  and  if  a  greater  quantity 
of  the  acid  be  added  than  is  sufficient  to  saturate  the 
alkali,  the  silica  remains  in  solution.  This  is  particu- 
larly the  case  when  muriatic  acid  is  employed.  When 
the  silica  is  in  greater  proportion  than  the  potash,  a 
compound  is  formed  which  is  possessed  of  very  different 
properties.     The  substance  thus  obtained  is  glass* 

9.  This  earth  also  enters  into  combination  with 
some  of  the  earths.  K  to  a  solution  of  the  liquor  of 
iiiuts   line  water  be  added,   a  precipitate  is  formed. 

Of  canhs.  ^^'^^  ^^  found  to  be  a  compound  of  silica  and  lime* 
Silica  also  combines  with  lime  by  means  of  heat,  and 
in  certain  proportions  a  glass  is  formed. 

The  following  table,  drawn  up  by  Mr  Kirwan,  ex- 

«  MineraL  hibits  the  effects  of  heat  on  these  earths  in  different 

i.  p.  s^'       proportions  *. 


Clau. 


Proportion  •. 

Wedgw. 

Effect. 

50  Lime 

50  Silica 

I  JO* 

Melted  into  a  mass  between 
porcflain  and  enamel,  of  a  white 
colour,  semitransparent  at  the 
edges,  and  which  gave  feeble 
sparks  with  steel* 

80  Silica 
20  Lime 

156° 

Not  melted,  but  formed  a 
brittle  mass. 

80  Lime 
20  Silica 

156- 

Formed  a  yellowish- white  loose 
powder. 

10.    Silica   enters   into  combination  with  barytes. 
The  following  table  will  shew  the  effect  of  different 
proportions  of  these  earths,  as  they  were  ascertained 
t  iMd*  57.  by  Mr  Kirwan  t. 


Proportioni. 

WedRW 

EflfeeL 

80  Silica 
20  Barytes 

^Sf 

Formed  a  white  brittle  mass. 

75  Silica 
20  Barytes 

150° 

A  brittle  hard  mass,  semitrans- 
parent at  the  edges* 

66  Silica 
33  Barytes 

'50° 

Melted  into  a  hard,  somewhat 
porous,  porcelain  mass. 

50  Silica     ^ 
50  B^rvtes 

148" 

A  hard  mass  not  melted. 

Proportioni. 


80  Barytes 
20  Silica 


75  Barytes 
25  Silica 


1 


66  Barytes 

33  Silica 


Wedgw. 


I48* 


150' 


150' 


fiftcL 


The  edges  melted  into  a  pale 
greenish  mass,  between  a  porce« 
lain  and  an  enamel. 


SH;ct,&(. 


Melted  into  a  somewhat  po- 
rous porcelain  mass. 


Melted  into  a  yellowish,  and 
partly  greenish  white,  porous  por 
celain. 


XI.  Silica  also  enters  into  combination  with  stron- 
tites.  Three  parts  of  strontites  and  one  of  silica, 
strongly  heated  in  a  silver  crucible  for  an  hour,  afforded 
a  gray,  sonorous,  vitreous  mass,  which  has  no  taste, 
and  is  insoluble  in  water. 

X  2*  Siliceous  earth  enters  with  difficulty  into  com' 
bination  with  magnenia }  but  if  equal  parts  of  silica  and 
magnesia  be  exposed  to  very  strong  beat,  they  melt 
into  a  white  enamel* 

13.  But  the  most  important  compounds  of  all  the 
earths  are  those  of  silica  and  alumina.     These  earths 
may  be  combined  together^  as  appears  from  the  expe- 
riments of  Guyton,  in  the  humid  way.    He  mixed  to- 
gether equal  parts  of  alumina  dissolved  by  means  of 
potash,  and  of  silica  held  in  solution  by  the  same  al- 
kali.    When  the  solutions  came  into  contact,  a  brown 
zone  was  immediately  formed,  which  spread  by  agita- 
tion through  the  whcde  mass,  and  communicated  to  it 
a  yellowish   colour*      The    mixture    was   no    farther 
changed  during  the  space  of  an  hour,  although  it  was 
occasionally  stirred   by  a  glass  rod  ;  but  at  the  end  of 
that  time  the  whole  mass  assumed  the  appearance  of  a^^^^^ 
thick,  opaque,  white  jelly**      When  the   silica  snd^j^gjj, 
alumina  are  mixed  together,  and  formed  into  apastep^i^s. 
with  water,  and  exposed  to  heat,  they  strongly  cohere,     14.U 
and  assume  a  considerable  degree  of  hardness.     This^"**^"* 
compound  forms  the  basis  of  all  kinds  of  pottery  ahd 
porcelain* 

I*  Compounds  of  Silica  with  Acids. 


X*  Muriate  of  Silica. 


1454 


When  muriatic  acid  is  poured  upon  a  solution  o'pitpan' 
siiicated  potash,  part  of  the  silica  remains  in  the  solu-tiss* 
tion   combined   with    the  acid*      To  this   compound 
Foorcroy  has  given  the  name  of  murimte  of  silica.  This 
solution,  which  is  perfectly  transparent,  is  always  acid.     Uii 
When  it  is  concentrated  by  slow  evaporation,  it  as-'*'"'*'^'* 
sumea  the  form  of  a  transparent  jelly*    But  if  the  so- 
lution be  boiled,  it  is  decomposed,  and  the  silica  is 
precipitated  in  the  form  of  small  crystalline  particles,  \Fwnr9h 
so  that  it  is  totally  separated  from  the  water  and  theiii-  >U' 
acid  t* 


2*  Fluate  of  Silica. 


I45« 


Fluoric  acid    combines  with   silica,   either    in   thepteptit- 
gaseous  or  liquid  state.     When  it  is  disengaged  fromtios. 
lime  in  the  state  of  gas,  by  means  of  an  acid,  if  the 
process  be  performed  in  glass  vessels,  they  are  corroded. 
llie  fluoric  acid  in  tho  state  of  gas  combines  with  the 

silica, 


C  H  E  M 

Yttrti,  See.  ttiUcfli  and  retains  It,  even  when  it  it  condensed  by 
water.  This  earth  may  be  precipitated  from  the  liquid 
solution  by  means  of  an  alkali.  When  fluoric  acid 
gas  IS  condensed  by  water,  part  of  the  silica  with 
which  it  was  combined  is  precipitated  }  but  this  por- 
tion is  at  last  dissolved  by  new  additions  of  the  acid, 
so  that  the  salt  is  in  the  state  of  an  acidulous  fluate.  If 
this  solution  be  evaporated,  a  quantity  of  silica,  corre* 
spending  to  the  portion  of  acid  disengaged,  is  deposit* 
ed,  and  the  liquid  which  remains  contains  a  portion  in 
proportion  to  that  of  the  acid  which  is  left  in  the  solu- 

X  MM.  lit.    tion  t- 

^^  ^    '  3.  Fluate  of  Potash  and  Silica. 

This  triple  salt  is  formed,  when  a  solution  of  floateof 
potash  is  exposed  to  beat  in  glass  vessels;  or,  when  the 
fiooric  acid  which  has  been  prepared  in  ^ass  vessels  is 
combined  with  potash.  But  the  nature  of-  this  triple 
Milt  has  not  been  examined. 

4.  Fluate  of  Soda  and  Silica. 

This  triple  salt  is  formed  in  the  same  way  as  the 
former. 

5.  Borate  of  Silica. 

Boracic  acid  and  silica  combine  together  by  means 
of  a  strong  beat,  and  form  a  transparent  glass.  To 
this  Fourcroy  has  given  the  name  of  borate  of  siiica. 
This  compound  has  no  taste,  is  not  altered  by  the  air, 
nor  is  it  soluble  in  water. 

6.  Phosphate  of  Silica. 

This  compound  of  phosphoric  acid  and  silica  is  form- 
ed  by  means  of  fuiiion  ;  and  the  compotmd  is  a  hard, 
dense,  transparent  glass.  When  it  is  exposed  to  tftrong 
heat,  it  combines  with  the  alkalies,  and  forma  a  trrp4e 
sah*  It  is  not  decomposed  by  any  of  the  acids.  Tbif 
sabstance  is  employed  in  the  fabrication  of  artificial 
gems. 

Sect.  VIL   Q/*  Tttaia  and  its  Combinations. 

I.  This  earth  was  discovered  by  Gadolin  in  17945 
and  the  aceoont  of  his  analysis  of  the  mineral  from 
which  it  is  obtained,  was  published  in  the  memoirs  of 
the  Swedish  academy,  and  in  CrelPs  Annkts  for  the 
year  1796.  In  1797  Ekeberg  analyzed  the  same  mi- 
neral, and  ctmfirmed  the  results  of  C^adoiin.  To  the 
new  earth  found  in  this  mineral,  Ekeberg  gave  the 
name  of  yttria^  derived  from  Ytterby^  a  place  in  Swe- 
den where  the  stone  is  fiiund.  The  same  mineral  was  af- 
terwards analyzed  by  Vanquelin  and  Klaprotir,  about 
the  year  1800.  The  mineral  from  which  this  earth  is 
obtained  has  received  the  name  of  gadolintte,  is  of  a 
black  colour,  has  a  vitreous  fracture,  and  its  spectte 
gravity  is  4.0497.  It  is  magnetic.  When  it  iff  heat- 
ed with  borax,  it  melts,  and  communicates  to  the  salt  a 
yellowish  colour  inclining  to  violet*  The  component 
parts  of  this  mineral  are| 

Yttria 
Silica 

Oxide  of  iron 
Alumina 
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2.  Yttria  is  obtained  from  this  mineral,  by  redu-Tttris,&c. 
oing  it  to  powder,  and  adding  a  mixture  of  nitric  and  ^       ^     n^ 
muriatic  acids,  till  the  whole  is  decomposed.     The  *<>•      '45^ 
lution  is  then  to  be  filtered  and  evaporated  to  dryness.  ^^^J^* 
If  then  it  be  diluted  with  water,  the  silica  will  remain 
behind.     The  liqnid  which  passed  through  the  filter  is 

also  to  be  evaporated  to  dryness,  and  what  remains  is  to 
be  exposed  to  a  red  heat  in  a  close  vessel.  It  is  after- 
wards dissolved  in  water,  and  filtered.  The  liquid 
which  passes  through  the  filter  is  transparent  and  co* 
lourless.  By  adding  a  solution  of  ammonia,  a  pre- 
cipitate  is    formed,   which  being   collected,   19  pure 

yltria.     ,  ,    ,  ,  1459 

3.  This  earth  is  in  the  state  of  a  white  powder.     It  Properties, 
has  neither  taste  nor  smell.   It  is  not  fusible.    It  is  not 
soluble  in  water,  or  in  any  of  the  caustic  fixed  alkalies ; 

but  it  readily  dissolves  in  carbonate  of  ammonia.  The 
specific  gravity  of  this  earth  is  4.842. 

4.  This  earth  undergoes  no  change  by  the  action  of 
light.  It  is  not  acted  on*  by  oxygen,  azote,  or  hydro- 
gen, nor  does  it  combine  with  sulphur.  It  fenns  com- 
pounds with  the  acids.  These  salts  have  a  sweetisb, 
austere  taste,  and  some  of  them  hare  a  red  colour. 


1 

I.  Compounds  of  Yttria  with  the  Acids. 
I.  Sulphate  of  Yttria. 


1460 


1.  Sulphnric  acid  combines  readily  with  yttria,  andPitpaim 
during  the  combinatiod  there  is  to  evolution  of  calo-^"^* 
ric ;  and  as  the  union  goes  on,  the  salt  which  is  form- 
ed crystallizes  in  small  brilliant  grains.  j^^j 

2.  These  crystals  are  sometimes  irresnlar,  but  often  Propcniei. 
have  the  form  of  six-sided  prisms,  terminated  by  four- 
sided  summits,  and  are  of  an  amethyst  red  colour. 

This  salt  has  a  sweetish  astringent  taste,  soniethins 
like  the  salt  of  lead.  The  specific  gravity  is  XTpi*  It 
undergoes  no  change  by  exposure  to  the  air.  It  is  so- 
luble in  about  50  parts  of  cold  water,  but  less  so  where 
there  is  not  an  excess  of  acid.  This  salt  is  partially 
decomposed  when  exposed  to  a  red  heat. 


Unknown. 


2.  Sulphite  of  Yttria. 


3.  Nitrate  of  Yttria. 


t4^s 


Nitric  acid  combines  with  yttria  by  dissolving  thep^epara. 
earth  in  the  acid.  This  salt  ciystallizts  with  difficulty,  tion. 
When  it  is  evaporated  by  beat,  if  toe  moeb  be  appMed, 
in  place  of  becoming  solid  ae  other  salts,  it  hecomea 
soft,  and  assumes  the  appearance  of  a  thick,  traa^n- 
rent  honey.  When  it  cools,  it  becomes  hard  and  brit- 
tle. It  deliquesces  in  the  air.  When  sulphuric  acid 
is  peered  into  a  solution  of  nitrate  ofyttria,  a  precipi- 
tate is  fomed  which  crystallizM.  These  ai«  crystals 
of  sulphate  of  yttria  *.  •  Amm,  d0 

CSMI. 

4.  Muriate  of  Yttria,  ""^  ««• 

This  salt,  which  is  a  compoui»d  of  muriatic  acid 
and  yttria,  resembles  the  nitrate  iir  many  of  its  proper* 
ties.  It  dries  with  difficalty,  is  {osihle  with  %  made- 
rate  heat,  and  is  ^liqoesceot  in  the  air*  This-aalt  ia 
^^riunnnsitil  bv  ammonia* 

4H  h 


6io 

Yltria,  6tc. 
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Piepara- 
tion. 


c.  Fiuate  of  Yttria.  1  it  i. 

6.  Borate  of  Yltria.  J  ^°'^^^"' 

7.  Phosphate  of  Yttria. 


Ffaospboric  acid  does  not  precipitate  yttria  from  ita 
combination  with  the  other  acids  }  but  the  phosphate  of 
soda  decomposes  the  salts  of  yttria,  and  forms  a  phos- 
phate of  yttria^  which  is  precipitated  in  whitei  gela-* 
t  Ibid,  15S.  tinoos  flakes  f  • 


1464 
Prepara- 

tiOD. 


Unknown. 


S.  Phosphite  of  Yttria. 


9.  Carbonate  of  Yttria* 


This  compound  of  carbonic  acid  and  yttria  was  form- 
ed by  Klaproth,  by  precipitating  the  earth  by  roeana 
of  an  alkaline  carbonate,  from  its  solution  in  acids. 
The  carbonate  of  yttria  is  in  the  form  of  an  insipid 
white  powder.     It  is  insoluble  in  water. 

The  component  parts  of  this  salt  are, 


Acid 

Yltria 

Water 


18. 
27 

100 


10.  Arseniate  of  Yttria. 

This  salt  is  formed  by  boiling  the  earth  in  the  acid. 
A  white  powder  is  precipitated,  which  is  arseniate  of 
yttria. 

II.  Tungstate,  Molybdate,  Chromate,  and  Columbate 

of  Yttria.     Unknown. 

15.  Acetate  of  Yttria. 

This  salt  is  formed  by  the  direct  combination  of 
the  earth  with  the  acid.  By  evaporating  the  solution, 
a  salt  is  obtained  in  crystals.  These  crystals,  which 
are  of  a  red  coloqr,  are  in  the  form  of  six-sided  plates 
obliquely  truncated.  This  salt  undergoes  no  change 
by  exposure  to  the  air. 

16.  Oxalate  of  Yttria. 

This  salt  is  formed  by  adding  oxalic  acid  to  the  so- 
lution of  yttria  in  acids.  A  precipitate  is  formed  ia 
the  state  of  a  white  powder,  which  is  insoluble  in  wa- 
ter. It  may  be  obtained  abo  by  employing  the  oxae 
late  of  ammonia.. 

17.  Tartrate  of  Yttria. 

This  compound  is  formed  by  precipitating  yttria 
fram  its  solution  in  acids  by  means  of  tartrate  of  pot- 
ash.    This  salt  is  soluble  in  water. 

I 

18.  Citrate,  Malate,  G^cilatey  and  Bcyozoate  of  Yttria. 

Unknown. 

22.  Succinate  of  Yttria. 

If  the  succinate  of  soda  be  added  to  a  concentrated 
solution  of  muriate  or  acetate  of  yttria,  a  precipitate  is 
formed,  which  is  the  succinate  of  yttria  in  the  state  of 
Dubic  crystals.  . 


Glaciaa, 


^  AmM.^ 


23*  Saccolate,  Camphorate,  Suberate,  Mellate,  and  Lac- 
tate of  Yttria.     Unknown. 

28.  Prussiate  oC  Yttria. 

The  prussiate  of  potash  crystallized  and  re-dissoWcd 
in  water,  causes  a  precipitate  in  the  solution  of  yttria 
in  acids.  This  is  in  the  form  of  a  white,  gritty  mat-, 
ter*. 

Sect.  VIII.  Of  Glucisa  and  its  Combinations*  ^ 

14^5 
Z.  This  earth  was  discovered  by  Vauqnelin  in  theHistorj. 

year  1 789.  He  was  requested  by  Haiiy  to  analyze 
the  beryl,  to  ascertain  whether  ita  constituent  parts 
were  the  same  with  those  of  the  emerald,  which  the 
latter  had  conjectured  in  observing  a  perfect  corre- 
spondence in  structure,  hardness,  and  speciSc  gravity. 
In  the  course  of  this  analysis,  Vauqnelin  discovered  the 
new  earth,  to  which,  from  its  properties,  he  gave  the 
name  of  ghtcina^  from  the  Greek  word  yXwfq^  which 
signifies  sweet.  The  same  experiments  were  repeated 
by  Klaproth  and  Bindheim,  and  the  results  obtained  • 
by  Vauqoelin  were  confirmed.  1^66 

2.  This  earth  is  obtained  by  the  following  process.  Prepaia- 
One  hundred  parts  of  the  beryl  or  emerald,  reduced  to^^"*' 

a  fine  powder,  are  fused  with  300  parts  of  caustic  pot- 
ash. The  fused  mass  is  then  diluted  with  distilled  wa- 
ter, and  dissolved  in  muriatic  acid.  The  solution  is 
to  be  evaporated  to  dryness,  taking  care  to  stir  it  to- 
wards the  end  of  the  evaporation.  JDilute  the  residuum 
with  a  large  quantity  of  water,  and  filter  it.  The 
silica  is  thus  separated  by  means  of  the  first  process. 
The  filtered  solution,  which  contains  the  muriates  of 
alumina  and  glucina,  is  precipitated  by  carbonate  of 
potash.  The  precipitate  is  to  be  well  washed,  and 
dissolved  in  sulphuric  acid.  Add  to  this  solution,  % 
quantity  of  sulphate  of  potash,  and  evaporate  to  obtain 
crystallized  alum.  When  by  a  new  addition  of  sul- 
phate of  potash,  and  by  a  new  evaporation,  the  solu- 
tion yields  no  more  alum,  add  to  it  a  solution  of  car- 
bonate of  ammonia  in  excess,  and  agitate  it  well.  The 
glucina,  after  being  deposited,  ia  dissolved  by  means  of 
the  excess  of  this  salt,  and  the  small  quantity  of  alu- 
mina which  may  remain  is  precipitated  without  being 
dissolved.  After  some  bouts,  when  the  aViminous 
precipitate  is  not  diminished  in  volume  by  a  new  addi-^ 
tion  of  carbonate  of  ammonia  and  agitation,  the  solu- 
tion is  to  be  filtered,  and  boiled  in  a  glass  matrass,  and 
as  the  carbonate  evaporates,  there  is  precipitated  a 
white,  gritty  powder,  which  is  carbonate  of  glucina* 
The  carbonic  acid  may  be  driven  off,  by  exposing  the*  '**"^*'*'* 
powder  in  a  crucible  to  a  red  heat  t.  '  145J 

3.  Glucina  prepared  by  this  process  is  in  the  formfropoiies. 
of  a  soft  powder,  or  light  white  fragments,  which  are 
insipid  to  the  taste,  and  adhere  to  the  tongue.  The  spe- 
cific gravity  is  2.967  %.    It  is  altogether  infusible  in  the  \  ^^^  ^^ 
fire,  and  it  neither  contracts  nor  becomes  harder,  like^*""*  *^ 
alumina.     It  has  no  effect  on  vegetable  colours.  *^'^' 

4.  There  is  no  action  between  glucina  and  oxygen, 
azotic,  or  hydrogen  gases.     It  is  not  changed  by  ex- 
posure to  the  air,  nor  is  it  acted  on  by  carbon,  plios-      146$ 
phorus,   or  sulphur.      It   combines  with   solphuxated  Hjpdrmal- 
hydrogen.     Wlien  sulphurated  hydrogen  gas  is  madeP^"*^ 
to  pass  into  water  in  which  this  earth  is  suspended,  it 

combines 


CHEMISTBY. 

iSircMilA,  combines  with  it,  and  forms  a  bydrosalpliaret,  whoso 
&C.      properties  are  similar  to  those  oi  the  other  hydrosol* 


6ii 


^^"■^  phorets. 

Aetion  of        S'  Glocina  is  insolabie  in  water ;  bat  it  forms  with 
^r^ier.         this  liquid,  in  small  qoantityi  a  paste  which  is  slightly 

i^-o      doctile,  but  has  less  tenacity  than  that  of  alumina. 
Of  MMi.         6.  Glocina  combines  readily  with  all  the  acids,  and 
forms  with  most  of  them  soluble  salts,  which  are  di- 
stinguished by  a  sweet  and  slightly  astringent  taste* 
Its  affinities  are  in  the  following  order. 

Sulphuric  acid, 

Nitric, 

Muriatic, 

Phosphoric, 

Fluoric, 

Boracic, 

Carbonic 
1471 
Ofelhaliet.     7.  This  earth  is  soluble  in  solutions  of  the  fixed  al- 
kalies.    It  is  also  soluble  in  carbonate  of  ammonia,  but 
147a      it  is  insoluble  in  pure  ammonia. 
GWmetc-       8.  The  characteristio  properties  of  this  earth  are,  ac- 
"■tic  pfo-    cording  to  Vauquelin,  the  following. 
^^'^^'^^  a.  It  forms  with  acids  sweetish  and  slightly  astrin- 

gent salts. 

b*  It  is  soluble  in  sulphuric  acid  when  a  little  in 
excess. 

r.  It  decomposes  aluminous  salts,  by  separating  the 
earth  when  it  is  boiled  in  their  solutions. 

d.  The  salts  of  glocina  are  completely  precipitated 
by  ammonia. 

r.  It  is  soluble  in  the  liquid  carbonate  of  ammonia. 
f.  The  affinity  of  this  earth  for  the  acids  is  between 
I  FoMreity  that  of  magnesia  and  alumina  %. 
ii  p.  i6t» 

I.  Compounds  of  Glucina  with  Acids. 

I.  Bnlphate  of  Glucipa. 

z.  Thai  salt,  which  was  first  discovered  by  Vanqa6- 
lin,   is   prepared  by  the  direct  combination  of  sol- 
phnric  acid  with  the  earth,  either  ip  the  pure  state  or 
ni  that  of  carbonate.    The  solotioo  is  to  be  evaporated 
to  the  consistence  of  syrup,  and  oryctals  are  obtained 
X474      on  cooling. 
Properties.       3.  This  salt  crystallizes  with  difficulty  in  the  form 
of  small  needles  >  but  their  form  has  not  been  accurate- 
ly ascertained.     It  has  a  sweet,  ftnd  somewhat  astrin- 
gent taste.    It  is  not  perceptibly  altered  by  exposure 
1475      to  the  air,  and  is  very  soluble  in  water. 
Acti«a  of        3«  When  it  is  exposed  to  heat,  it  melts,  swells  up, 
and  then  dries.     With  a  red  beat  it  is  entirely  decom- 
posed, the  acid  is  driven  off  in  tlie  state  of  vapour,  and 
1475      the  pure  earth  remains  behind. 
Of  scMf,         4.  This  salt  is  not  decomposed  by  any  of  the  acids, 
^^  but  it  is  decomposed  by  the  alkaline  and  most  of  the 

earthy  bases.     The  infusion  of  nut-galls  added  to  a 


state  of  purity.     The  solution  is  evaporated  by  a  mo-  Zirconia* 
derate  heat  to  dryness,  and  then  the  salt  is  obtained  in       ^^ 
the  state  of  powder.  ^  ^ 

2.  The  nitrate  of  glacina  does  not  crystallize.     It  is  p^li^rtiei. 
either  in  the  form  of  powder,  or  in  that  of  a  soft  ductile 
mass.    The  taste  is  sweetish  and  astringent.  ,  ... 

5.  It  is  extremely  deliquescent  in  the  air,   and  is  Action  of 
very  soluble  in  water.    It  readily  melts  when  exposed  beat. 
to  heat,  and  if  the  heat  be  increased  it  b  decomposed ; 
the  acid  is  driven  off  in  the  gaseous  form,  and  the  earth 
remains  hehind.    It  is  only  decomposed  by  sulphuric 
acid  t«  f  IM.  146. 


Unknown. 


4*  Nitrite  of  Glucina. 


5.  Muriate  of  Glucina. 


«475 


tton. 


This  salt,  according  to  Vaoquelin,  by  whom  only  it 
has  been  described,  comes  very  near  the  nitrate  of  glu- 
cina in  its  properties.  It  seems  to  crystallize  with  more 
facility,  but  the  crystals  are  so  small  that  the  form  can- 
not bo  determined.  It  does  not  deliquesce  in  the  air. 
When  it  is  dissolved  in  alcohol,  and  diluted  with  water, 
it  aflfbrds  a  very  agrreeable  sweet  liquor. 

It  is  decomposed  by  heat,  by  the  sulphuric  acid,  the 
nitric,  and  by  the  phosphoric,  by  the  assistance  of  heat. 

6.  Fluate  of  Glucina.     1  ii^t.^ 

7.  Borate  of  Glucina.     j  Unknown. 

.  8.  Phosphate  of  Glocina* 

r.  Vauquelin  procured  this  salt  by  adding  the  phos-  Prepsra- 
phate  of  soda  to  the  solution  of  the  nitrate,  the  sulphate,  tion. 
or  mnriate  of  glucina.    A  copious  mucilaginous  matter 
is  instantly  precipitated.     Or  it  may  be  obtained  by 
heating  together  the  muriate  of  glucina  and  phosphoric 
acid  in  the  state  of  glass.  ,.3^ 

2.  This  salt  does  not  crystallize,  but  is  in  the  form  Piopeitaes* 
of  mucilage  or  of  white  powder.  It  has  no  perceptible 
taste.  It  is  not  altered  by  exposure  to  the  air,  and  it 
is  insoluble  in  water  without  an  excess  of  acid.  It  is 
not  decomposed  by  strong  heat.  It  melts  under  the 
blow-pipe  into  a  transparent  vitreous  globule.  It  is 
decomposed  by  the  sulphuric,  nitric,  and  muriatic 
acids. 
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Unknown. 


heat 


9.  Phosphite  of  Glucina. 


10.  Carbonate  of  Glucina. 


i4Sa 


*Fotirefop 

Cofmaiu. 
Chim.ai 

p.  49. 
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solution  of  this  salt  produces  a  yellowish  white  precipi- 
tate, which  is  characteristic  of  the  salt  *. 

2.  Sulphite  of  Glucina. 
This  salt  is  yet  unknown. 

3.  Nitrate  of  Glooins. 

I.  The  compound  of  nitric  acid  and  gluqina  is  form- 
ed by  the  direct  combination  of  the  acid  and  earth  in  a 


1.  The   compound   of  carbonic  acid  and  glucina,  Pr«plfti« 
which  was  discovered  by  Vauquelin,  and  only  exaroi-Uoo. 
ned  by  him,  is  prepared  by  exposing  the  earth  to  the 

air,  from  which  it  attracts  the  acid,  or  by  precipitating 
some  of  the  soluble  salts  of  glucina  by  means  of  an  al- 
kaline carbonate.  The  precipitate  is  to  be  washed  with 
water,  and  dried  in  the  air.  g 

2.  This  carbonate  is  in  the  state  of  a  white  powder,  propertiea 
soft  and  greasy  to  the  touch.     It  has  not  the  sweet 

taste  of  the  other  salts  of  glucina.     It  is  not  changed 
by  exposure  to  the  air,  and  is  insoluble  in  water.  When 
exposed  to  heat,  the  acid  is  driven  off,  and  the  pure       •; 
earth  remains  behind.     It  is  decomposed  by  all  the 
acids  with  a  brisk  eflfervevcence. 

4  H  2  If* 
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Ziiconia, 
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HiMory. 
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XI.  Carbonate  of  jlmmonia  and  Olocina. 


.  This  triple  salt  is  formed  by  adding  tlio  ^taik  «f  gl«r 
Qoa  to  a  aolpUo*  of  cM-bwiate  «f  aQio¥»«ia*  li  is  so- 
luble b  tbe  aaise  quAOtiiy  of  water  wbidb  balds  ibe  oar- 
bonate  of  aiiMiieoia  io  soltttioiu  Its  Ptber  proferties  a«e 
unknown. 

X2>  Arseniate,   tungstate,   molfbdate,  cbromate^   and 
columbate  of  g1ucina«     Unknown. 

17.  Acetate  of  Glocina. 

Glucina  readily  dissolves  in  acetic  acid.  Tliis  salt 
does  not  crystallize  j  but  by  evaporation  it  Is  reduced 
to  a  gnmmy  substance,  which  becomes  slowly  dry  and 
brittle.  For  a  long  time  it  retains  a  kind  of  ductility. 
The  taste  is  sweet  and  strongly  astringent. 

18.  Oxalate,  tartrate^  citratet  malate,   gallat?!   and 
benzoate  of  glucina.    Unknown. 

24.  Succinate  of  Glocina. 

This  salty  according  Co  Ekeberg,  is  brm^  by  precis* 
pitatiog  the  earth  from  its  solutions,  by  means  if  tb^ 
succinates.     It  is  tbereCcv^  nearly  insoluble* 

2^.  Saccolate,  eamphorate,  suberate,  mellatCy  lactatCi 
prussiate,  and  sebate  of  glucina.     Unknown. 

SscT.  IX.  0/ZincoNiJ  and  its  Combinations. 

1.  The  name  of  this  eartb  is  derived  from  a  stone, 
called  xirxon  oijargon^  which  is  found  in  the  island  of 
Ceylon.  It  was  from  this  stone  that  Klaprotb  extract- 
ed th^  eartb*  some  time  before  the  year  1793^  He 
«oo9  after  found  the  same  eartli  in  the  oriental  hyacinth. 
By  this  diacoveryy  Guyton  was  led  to  analyze  the  by- 
acintbs  of  France }  and  in  those  which  were  collected 
in  the  river  of  Expailly,  he  detected  tbe  same  earth. 
The  experiments  of  Klaprotb  and  Goyton  were  repeat- 
ed by  YanqueliUy  and  tbeir  results  were  confirmed^  so 
that  the  nature  and  properties  of  this  earth  have  been 
fully  developed. 

2.  Zirconia  is  extracted  from  this  mineral,  in  which 
alooe  it  has  been  found,  by  the  following  process.  A 
^nantity  of  tlie  mineral  is  to  he  reduced  to  fine  powder, 
and  fused  with  five  or  six  times  its  weight  of  pure  pot- 
ash, in  a  silver  crucible.  The  fused  mass  is  then  dis- 
solved in  water,  by  which  means  the  alkali  is  separated. 
The  residuum  is  then  dissolved  in  muriatic  acid^  which 
is  to  be  heated,  to  separate  the  silica ;  and  when  no 
farther  precipitate  appears  by  means  of  beat,  add  a 
caustic  fixed  alkali.  Another  precipitate  is  formed, 
which  is  to  be  well  washed  and  dried.  This  is  pure 
zirconia. 

3.  Zirconia,  thns  prepared,  is  in  the  state  of  fine 
white  powder,  which  is  nearly  soft  to  the  touch,  and 
without  taste  or  smell.  When  it  retains  water,  it  as* 
sumes  the  form  of  a  jelly,  and  is  semitransparent.  The 
specific  gravity  is  4.3. 

4.  Light  has  no  action  on  this  earth.  When  it  is 
exposed  to  the  heat  of  the  blow-pipe,  it  remain^  infu- 
sible, but  gives  out  a  yellowisli,  phosphoric  light.  Heat* 
ed  in  a  charcoaU crucible,  and  surrounded  with  powder- 
ed charcoal,  it  undergoes  a  kind  of  fusion,  but  without 
becoming  transparent,  or  assuming  a  vitreous  form.    It 
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bMoves  «xtm«ial|r  JmxJ,  ateikes  £re  wkb  sted,  and 
scratobw  cbMs. 

5.  There  is  no  action  between  zirconia  and  oxygen 
•r  azAti^  gaaea,  noris  ii  changed  by  expMun  io  the 
air#  It  is  not  acted  on  by  bydDsgea,  carboi^  phospho- 
rus, orsnlfbur. 

6.  Tbif  aartb  «s  iasoloUe  in  water  \  but  it  ouxes  with  Of  wtter. 
a  conaiderable  portion  of  ibis  fluid,  and  iorms  with  it  a 
tnuH^araat  jelly.    If  in  thia  state  it  be  slowly  dried,  it 
retains  the  water,  and  assuoes  a  yeUowiah  colour,  aad 
something  of  the  transparency  of  gum  arabic  *.    When  *  ^im^  it 
it  is  dried  in  a  very  high  temperature,  it  loses  more  than^^  ^^ 
oue^third  of  its  weight.     After  having  been  exposed  to^^^* 

a  red  beat,  it  becomes  of  a  gray  colour,  harsh  to  the 
feel,  and  less  soluble  in  acids.  j^g^ 

7.  Zirconia  combines  with  the  acids,  and  forms  with  Of  acidi. 
them  pecoliar  salts.     Many  of  these  are  insoluble  in 
water,  and  are  distinguished  by  an  astringent  taste. 

The  order  «/  t^  affioiUea  of  tbia  earib  ia  the  fol-, 
lowing : 

Vegetable  acids, 

Sulphvric, 

Muriatic, 


1490 


Nitric. 


149! 
8.  Zirconia  does  not  combine  with  the  alkalies  by  Aciioo  of 
fusion,  and  is  insoluble  io  liquid  alkalies.     It  nay  be*^^*^ 
dissolved,  however,  by  the  aJkaline  carbooates. 

I.  Compoonds  of  Zirconia  with  Acids. 

1.  Sulpbate  of  Zirconia. 

1474 

1.  This  salt  is  formed  by  the  dtract  eooibiaation  offtvpM- 
the  earth  with  sulphuric  acid.     The  solution  is  to  betiooaid 
evaporated  to  dryness.     Tbe  salt  tlras  obtained  is  inP*^^ 
the  form  of  *a  white  powder,  which  is   very  friable. 
Sometimes  it  is  in  tbe  form  of  crystals  like  small  needles. 

E  baa  no  Caste,  is  not  changed  by  exposnre  to  tbe  air, 
and  is  insoluble  \m  water.  1493 

2.  This  salt  is  readily  decomposed  by  beat,  tbe  acid  Actios  of 
is  driven  off,  and  the  eartb  remains  bebind.     When  \i^^^ 

b  boiled  m  water,  the  earth  is  precipitated,  and  tbe 
acid  remains  in  the  liquid.  At  a  high  temperatoie  it 
is  decomposed  by  charcoal,  and  converted  into  a  sal- 
pburet  which  is  soluble  in  water,  and  tbe  aolntion  fnr« 
nishes  by  evaporataen  crystals  of  bydroaolpbuvet  of 
zircoaiat.  f  M- 

2.  Sulphite  of  Zirconia* 


Unknown. 


J.  Nitrate  of  Zirconia* 


M94 
X.  This  salt  is  formed  by  tbe  direct  combination  ofprepara* 

zirconia  with  concentrated  nitric  acid;  and  by  evapo>^l<^ 
ration  it  is  obtained  in  the  form  of  a  yellow,  transpa- 
rent viscid  inass,  which  dries  with  difficulty.  '    t4Pi 

2.  This  salt  has  a  styptic  and  astringent  taste,  andPkoperaci 
leaves  on  tEe  tonnue  a  thick  matter,  which  proceeds 

from  a  decomposition  of  the  salt  by  means  of  tbe  sa- 
liva. 149^ 

3.  When  nitrate  of  zirconia,  after,  being  eTaporated,  Acttoo  d 
is  put  into  distilled  water,  a  veiy  small  quantity  oalyisj"^**^ 
dissolved.    Tbe  greatest  part  remains  under  the  form 

of 
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fim%\%  of  gdttiiioai  and  trantpnmit  flakes.    This  salt  it  vwj 

teo.      foadil?  daoonpoted  by  heat. 
-     -  4.  it  is  also  deoomposed  hj  talpb«ric  acid,  which 

ferais  ia  the  sslution  a  white  precipitate  soUible  ia  ex* 
cess  of  aeid  ;  l^  carbonate  of  ammonia,  which  pro* 
duoei  a  precipitate,  soluble  ia  an  excess  of  this  salt ; 
and  hj  an  infosien  of  not  galls  in  alcohol,  which  af- 
fords a  wbke  precipitator  joluble  in  an  excess  of  this 
infusion*  Bnt  if  the  ziroonia  contains  iron,  the  coloar 
of  the  precipitate  is  bluish  gray,  of  which  a  part  re* 
mains  in  the  solation,  coBunuatcating  to  the  liqnor  a 
pure  blue  colonr.  When  this  liquid  is  mixed  with 
carbonate  of  ammonia,  it  aflbrds  a  purple  matter,  by 
the  refracted  rays,  but  of  a  violet  colour  by  reflected 
light.  Crystallized  gallic  acid  also  precipitates  the 
nitrate  of  zirconia,  of  a  bloish  gray  colour.  Most  of 
the  other  vegetable  acids  also  decompose  this  salt,  and 
form  combinations  with  the  earth  which  are  insoluble 

•  Ann^ie   in  water*. 

p.  199. 


Unknown. 


1498 
Pr^sra- 


4*  Nitrate  of  Ziroonia. 


5.  Muriate  of  Zirconia. 
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1.  Of  all  the  acids,  the  muriatic  combines  most  readi* 
ly  with  zirconia,  when  the  latter  is  in  the  state  of  car- 
bonate. This  salt  was  first  formed  by  Ktaproth,  and  its 
properties  were  afterwards  more  particularly  investi* 
gated  by  Vauqoeltn. 

2.  The  muHate  of  zirconia  has  no  colour,  but  pos- 
sesses a  very  astringent  taste,  is  very  soluble  in  water, 
and  also  in  alcohol.  By  slow  evaporation,  it  affords 
small  transparent  needle-formed  crystals,  whose  figure 
has  not  been  determined.  When  muriate  of  zirconia 
contains  any  portion  of  silica,  the  crystals  are  cubical, 
kave  little  consistence,  and  resemble  a  jellr*  These 
crystals,  exposed  to  the  air,  gradually  lose  their  trans* 
parency,  and  are  diminished  in  volume.  There  are 
formed,  in  the  middle  of  the  mass,  white  silky  crystals 
in  the  shape  of  needles,  which  arise  from  the  cnbes. 

3*  Muriate  of  zirconia  is  decomposed  by  heat,  which 
drives  off  the  acid.  It  is  even  decomposed  in  the 
mouth  by  means  of  the  saliva. 

4.  a.  It  is  also  decomposed  by  sulphuric  acid,  wfiieh 
forms  a  precipitate  with  the  earth  in  heavy  white 
flakes,  while  another  part  is  retained  in  solution  by 
the  muriatic  acid.  But  by  the  assistance  of  heat,  the 
latter  is  dissipated,  and  the  remaining  part  of  the  sul- 
phate of  zirconia  is  deposited.  If  the  evaporation  be 
stopped  belbre  it  is  brought  to  a  state  of  dryness,  it.  as* 
somes  the  appearance  of  a  jelly  by  cooling.  The  Sttl« 
phate  of  zirconia  is  then  soluble  in  muriatic  acid. 

b.  This  salt  is  also  decomposed  by  the  phosphoric, 
citric,  tartaric,  oxalic,  and  saclactic  acids,  which  form* 
ing  with  its  base  insoluble  compoonds,  precipitate  in 
the  form  of  white  flakes. 

c*  The  gaHic  acid  precipitates  the  muriate  of  zirco* 
nia  in  the  form  of  white  matter,  if  the  salt  has  been 
pure,  but  of  a  grayish  green  if  it  contain  iron.  In, 
the  latter  case,  the  precipitate  becomes,  witen  dry,  of 
a  shining  Mack  colour,  which  has  the  same  appearance 
as  china  ink.  The  liquid,  in  which  are  formed  the 
gallates  of  zirconia  and  iron,  preserves  a  green  colonr ; 
and  although  new  portions  of  gallic  acid  art  added, 


no  farther  precipitation  is  produced.     Bnt  the  carbo-   Zireonia, 
nate  of  ammonia  throws  down  a  copious  flaky  matter.       Sec 
whieh  has  a  purple  colour,  and  nearly  resembles  that         » 
of  Iocs  of  wine.     Thus  it  appears  that  the  gallic  acid 
has  a  greater  affinity  for  zirconia  than  the  muriatic, 
and  that  the  gallates  of  zirconia  and  iron  are  solubla  in 
moriatic  acid. 

d*  The  carbonate  of  potash,  when  fully  saturated, 
decomposes  the  muriate  of  zirconia  ^  and  although  this 
solution  is  attended  with  eflfervescence,  the  precipitate* 
washed  and  dried  in  the  sir,  retains  a  large  proportion 
of  carbonic  acid ;  for  when  this  earth  is  afterwards 
dissolved  in  acids,  it  produces  a  brisk  effervescence. 
The  carbonate  of  ammonia  at  first  forms  a  precipitate 
in  the  solution  of  muriate  of  zirconia.  This  precipi- 
tate is  in  great  part  redis&olved  by  new  additions  of 
the  aramoniacal  salt,  and  (here  is  produced  a  triple 
salt,  which  may  be  decomposed  by  heat. 

e,  A  solutTon  of  sulphurated  hydrogen  gas  in  water, 
mixed  with  a  solution  of  muriate  of  zirconia  containing  ^ 
iron,  becomss  turbid,  and  prodoces  a  reddish  colonr  f 
but  there  is  no  real  preeipitate.  Hydrosolphuret  of 
ammonia,  instantly  precipitates  this  earth  of  a  fine 
green  colour,  which  appears  black  when  it  is  dry. 
When  this  precipitate  is  planed  on  burning  coals,  it 
emits  the  odour  of  sulphurated  hydrogen  gas,  and  be- 
ooflses  of  a  purple  blue  colour  wbea  reduced  to  pow- 
der. 

/i  INsre  alumina  decomposes  tbe  muriate  of  zirconia, 
with  the  aid  of  beat.  The  alumina  is  dissolved,  the 
liqaid  becomes  milky,  and  assumes  the  form  of  a  jelly 
as  it  cools.  It  has  been  remarked,  when  the  muriate 
of  zireonia  contains  iron,  it  remains  in  solotion  witb 
the  alumina  ;  and  the  zirconia,  whieh  has  been  prsaipi- 
tated  in  this  way,  contains  no  perceptible  portion  of 
this  metal. 

g»  The  prnssiate  of  mercury  produces  in  the  solution 
af  muriate  of  zirconia  a  copioas  white  precipitate, 
wliidi  IB  soloble  ia  muriatic  aeid. 

A.  A  plate  of  zinc  introdooed  into  a  solation  of  m»* 
riate  of  ziroonia,  prodivces  a  slight  eflbrvesocnce*  The 
liquid  haeomes  miiky,  and  assumes  the  appearaaea  of  a 
whiSa  semitranspareot  jelly  in  a  few  days  *•  •  Jnn,  dc 

6.  Floats  of  zirconia,  borate,  phosphate,  and  phosphite  p.  ,01. 

of  zirconia.     Unknown. 

10.  Carbonate  of  Zt 


15CX 


When  an  alkaline  carbonate  in  solution  is  added  to 
a  solution  of  muriate  of  zirconia,  the  earth  is  precipi- 
tated without  efliervescence  J  and  when  this  precipi* 
tate  is  exposed  to  heat  in  close  vessels,  it  gives  ont 
carbonic  acid  gas.  It  abo  enters  into  combination  with 
the  alkaline  carbonates,  and  forms  with  them  triple 
salts.  This,  Vauquelin  observes,  is  one  of  the  remark- 
able characters  of  this  salt. 

The  component  parts  of  carbonate  of  zirconia,  ac^Compo^ 
cording  to  the  same  chemist,  are,  tlon. 

Acid  and  water     44.5 
Zirconia  55.5 

lOUO 

II.  Arssniate,  tungsiate,  molybdate,  cfaromate,  and  co- 
lunibate  of  zirconia.    Unknown. 
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1 6.  Acetate  of  Ztrconia. 


1502  Acetic  acid  combines  with  zircooia,  and  forms  with 

it/pcr  >c  .  -^  ^  ^j^  which  does  not  crystallize.  When  the  soln- 
tion  is  evaporated  to  dryness,  the  acetate  of  zirconia 
remains  in  the  state  of  powden  This  salt  has  an  astrin* 
gent  taste,  is  not  altered  by  exposnre  to  the  air,  and  is 
very  sol^ible  in  water  and  in  alcohol.  This  salt  seems 
to  have  less  tendency  to  be  decomposed  by  heat  than 

*  -<'"*•  ^^  Jthe  nitrate  of  zirconia  *. 
Chim  xsii, 

p.  2d6.        2^,  Oxalate,  tartrate,  citrate,  and  malate  of  zirconia. 

Unknown. 

21.  Gallate  of  Zirconia. 

Gallic  acid,  added  to  a  solution  of  muriate  of  zir- 
conia, it  has  been  already  mentioned,  produces  a  pre- 
cipitate of  a  white  matter,  which  is  the  gallate  of  zir- 
conia. The  properties  of  this  compound  have  not  been 
examined. 

22.  Benzoate,  succinate,  saccolate,  campborate,  sube- 
rate,  mellate,  lactate,  prnssiate,  and  sebate  of  zir* 
'  conia.     Unknown. 


1503 
General 
account. 


Sect.  X.  Of  Tbobiva. 

This  earth,  which  was  found  by  Berzelins  10  -gado* 
linite,  and  some  other  minerals  found  in  the  neighbour* 
hood  of  Fahlon,  diflPers  from  alumtne  and  glucioe  by  its 
insolubility  in  potash  \  from  yttria,  by  its  solutions  be- 
ing astringent  to  the  taste  and  destitute  of  sweetness, 
and  precipitated  at  -a  boiling  heat  \  firom  zirconia,  by 
remaining  soluble  in  acids  after  being  ignited,  and  by 
being  precipitated  by  oxalate  of  ammonia. 

Chap.  XIV.  Of  METALS. 
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ImporUQce      I.  THE  metals,  on  account  of  their  importance  and 

•f  metals,  utility,  have  always  greatly  occupied  the  attention  of 
mankind.  Indeed  such  is  their  importance,  that  man 
could  not  take  a  single  step  in  the  improvement  even  of 
the  simplest  of  the  arts  of  life,  without  the  assistance  of 
some  of  the  metals.  In  this  view,  the  origin  and  im* 
provement  of  many  arts,  and  the  knowledge  of  metal* 
'lie  substances,  may  be,  in  some  measure,  considered  as 
coeval.  The  metals,  therefore,  became  very  early, 
and  were  probably  the  first  objects  of  chemical  investi- 
gation. In  the  extraordinary  pursuits  of  the  alchembts, 
they  were  the  subjects  of  their  eager  researches,  in 
the  discovery  of  the  means  of  converting  the  more  abund- 
ant and  baser  metals,  as  they  were  called,  into  those 
which  were  more  valued,  on  account  of  their  durabi- 
lity and  scarcity.  They  failed  of  their  purposes  \  but 
their  labours  were  not  in  vain.  The  facts  which  they 
discovered,  in  the  progress  of  their  investigations,  were 
r^Q5      of  no  small  importance  to  science. 

Characters.      2.  The  metals  are  distinguished  from  other  substances 

by  a  number  of  characteristic  properties.     These  are, 

brilliancy,  colour,  opacity,  density,  hardness,  elasticity, 

ductility,   malleability,  tenacity,  fusibility,   power  of 

^      conducting  caloric  and  electricity. 

BrXlianor.  3*  Lustre  or  brilliancy  is  one  of  the  most  striking 
characteristic  properties  of  metallic  substances,  and 
hence  it  has  been  denominated  metai/ic  lustre.  This  is 
owing  to  the  reflection  of  a  great  proportion  of  the 

3 


rays  of  light  by  metalUc  ftarfaces.  On  Aceonni  of  this  Mctah. 
property,  metals  are  employed  in  the  constmction  of*  ^  > 
mirrors.  Other  substances,  indeed,  exhibit  the  ap- 
pearance of  this  brilliancy,  which  is  the  case  witb 
the  mineral  called  mtea  ;  but  in  this  substance,  as  well 
as  every  other  which  is  not  metallic,  it  is  merely 
superficial,  and  it  entirely  disappears  when  the  surface 
is  broken,  or  scratched  with  a  sharp-pointed  instru- 
ment. But  the  metal,  treated  in  the  same  way*  be- 
comes more  brilliant.  The  following  is  the  order  in 
which  the  metals  possess  this  lustre : 

Platinum, 

Steel, 

Silver, 

Mercury, 

Gold, 

Copper, 

Tin, 

Zinc, 

Antimony, 

Bismuth, 

Lead, 

Arsenic^ 

Cobalt  \  and  the  other  brittle  metals. 

4.  Colour  is  one  of  the  constant  properties  of  me^QoioBr. 
tallic  substances,  while  it  is  only  accidental  and  vari- 
able in  other  minerals.    And  as  the  metals  are  th« 
most  opaque,  and  the  densest  bodies  in  nature,  colour 

in  them  is  very  intense,  or  rather  confounded  with 
their  brilliancy.  The  prevailing  colour  of  metals  it 
white  \  some  however  are  yellow,  and  others  reddish. 
Those  of  a  white  colour  were  formerly  distinguished  by 
the  name  of  lunar  metals^  because  silver,  which  was 
called  /tfna,  being  placed  at  the  head  of  these  metals, 
has  a  white  colour.  Gold,  which  was  distinguished  by 
the  name  of  sol^  having  a  yellow  colour,  gave  the  name 
of  solar  metals  to  such  as  resembled  it.  The  colour  of 
metals  is  permanent,  while  they  remain,  unaltered }  but 
it  is  often  totally  lost  when  they  enter  into  new  com- 
binations. ,^Qg 

5.  It  is  generally  admitted,  that  all  metallic  sub-Opseitj. 
stances  are  perfectly  opaque.  Newton  indeed  observ- 
ed, that  gold-leaf  when  reduced  to  igo'eeo  of  ^Q  inch 
thick,  appeared  of  a  green  colonr,  from  which  he  con* 
eluded  that  it  transmits  the  green  rays ',  and  he  sop- 
posed  that  other  metals  might  also  transmit  light,  if 

they  were  sofficiently  thin.  But  no  metal  has  yet 
been  found  so  malleable  as  to  he  reduced  to  that  state 
of  thinness  to  permit  light  to  pass  through  it.  Silver- 
leaf,  so  thin  as  to  be  only  tvt^w  V^  ^^  ^^  nicb^  is 
quite  opaque.  ...  1509 

6.  The  metals  are  particularly   distinguished  fromDcnaty. 
other  substiMEkces  by  their  density.    Metallic  substances 

have  a  greater  specific  gravity  than  any  other  bodies 
in  nature  ^  that  is,  the  quantity  of  matter  contained  in 
a  given  hulk,  is  greater  in  the  metals  than  in  other 
substances.  Even  the  lightest  of  the  metals  possess  a 
greater  density  than  the  heaviest  bodies  known  of  any 
other  kind  of  matter.  The  particles  of  which  they  are 
composed  must  therefore  be  in  closer  contact  than  in 
any  other  body.  To  this  greater  density  is  owing  their 
superior  lustre.  ^.^^ 

7.  The  metals  differ  from  each  other  greatly  in  de-Hacdness. 
grees  of  hardness.    In  general,  metallic  substances  are 

not 
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Metftli.  nai  8»  hard  m  many  other  natural  bodies.  The  de- 
I  ^  "*  gree  of  hardness  does  not  depend  on  liie  density,  for 
the  hardest  metals  are  by  no  means  the  heaviest.  This 
property,  therefore,  mast  be  owing  to  the  nature  of 
the  particles  of  which  the  metal  is  composed,  or  to 
some  peculiar  disposition  or  arrangement  of  these  par- 
ticles* It  as  found  that  some  of  the  metals  can  be 
hardened  by  art,  merely  by  hammering,  or  by  sudden 
cooling  after  being  heated.  The  hardness  of  metals, 
too,  is  greatly  increased  by  being  combined  with  each 
other,  or  with  other  substances  ;  as,  for  instance,  when 
copper  and  tin  are  combined  together,  or  iron  and  car- 
bon in  the  formation  of  steel,  the  utility  of  which  lat* 
ter,  as  it  is  applied  for  catting  instruments,  depends  on 
its  hardness.  Metallic  substances,  in  comparing  their 
diflPerent  degrees  of  hardness,  have  been  divided  into 
eight  classes,  which  are  arranged  in  the  following  or* 
der.. 
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Tlie  method  which  has  been  adopted  to  estimate  the  Metals, 
different  degrees  of  tenacity,  if>  by  suspending  wires  of 
the  same  diameter  of  the  different  metals  by  one  ex- 
tremity, and  attaching  weights  to  the  other,  till  the 
wires  are  broken.  Iron,  which  has  the  greates|  tena- 
city of  all  the  metals,  when  formed  into  wire,  ^-^  of  an 
inch  in  diameter,  will  support  a  weight  of  50olb.  with- 
out breaking,  wliile  a  wire  of  lead  of  the  same  diame* 
ter,  can  only  support  about  29  lbs.  The  following  is 
the  order  of  the  ductile  metals,  according  to  the  de-. 
gree  of  their  tenacity. 

Iron, 

Copper, 

Platinum, 

Silver, 

Gold, 

Tin, 

Lead. 


IS" 
Elasticity. 


Ductility. 


1513 
MaJleabi- 
lUy. 


1514 
Teoaciiy. 


1st,  Iron  and  manganese. 
2d,  Platinum  and  nickel. 
3d,  Copper  and  bismuth. 
4tb,  Silver. 

jth.  Gold,  zinc,  and  tangsten. 
'6th,  Tin  and  cobalt. 
7tb,  Lead  and  antimony.' 
8th,  Arsenic. 

MercBry  being  always  fluid  at  the  ordinary  tempera- 
tore  of  the  atmosphere,  cannot  be  compared  with  re* 
gard  to  this  property  ^  and  the  degree  of  hardness 
which  some  of  the  other  metals  possess  has  not  been 
ascertained* 

8.  The  elasticity  of  metals  seems  to  follow  the  same 
order  in  which  they  possess  the  property  of  hardness. 
The  elasticity  of  some  metals  can  be  increased  in  the 
same  way  as  their  hardness,  either  by  mechanical  means, 
as  by  hammering,  or  by  new  combinations. 

9.  One  of  the  most  important  physical  properties  of 
the  metals  is  ductility.  By  this  is  meant  that  peculiar 
property  which  some  metals  possess,  of  being  drawn  out 
into  wire,  without  destroying  or  diminishing  the  cohe- 
sive power  of  their  particles.  Some  metals  possess  this 
property  in  a  great  degree,  while  others  are  entirely 
deprived  of  it  ^  and  some  metals  are  extremely  ductile, 
while  they  possess  in  a  very  small  degree  another  pro- 
perty, namely,  malleability.  Iron  is  one  of  the  most 
ductile  metals,  but  is  much  less  malleable  than  many 
others. 

>20.  Malleability  is  also  one  of  the  most  valuable 
properties  of  metallic  substances.  By  this  property 
they  can  be  reduced  to  any  form  or  shape  which  may 
be  wanted,  for  those  purposes  to  which  they  are  to  be 
applied.  The  property  of  malleability  is  sapposed  to 
depend  on  the  form  of  the  particles,  or  on  the  mode 
of  their  aggregation.  Those  metals  which  possess  this 
property  of  malleability  or  laminability,  seem  to  be 
composed  of  small  plates,  while  the  ductile  metals 
seem  to  have  their  particles  arranged  in  a  fibrous  form. 
When  metallic  subfttances  are  hammered,  they  be- 
come harder,  denser,  and  more  elastic,  which  is 
owing  to  their  pailicles  being  brought  into  closer  con- 
Uct. 

II.  Tenacity  is  expressive  of  the  power  of  cohesion 
between  the  particles  of  metallic  substances.  Different 
metals  possess  this  property  in  very  different  degrees. 


12.  Another  property  of  the  metals  is  fusibility. 
When  tliey  are  exposed  to  a  sufficient  degree  of  heat, 
they  melt,  and  are  reduced  to  the  state  of  liquidity. 
One  'of  the  metals,  namely  mercury,  is  always  in  the 
fluid  state,  at  the  ordinary  temperature  of  the  atmo- 
sphere. The  different  metals  which  are  generally  in 
the  solid  state,  require  very  different  temperatures  for 
their  fusion.  Thus  lead  and  tin  require  comparatively 
a  lower  temperature  to  be  melted  ;  while  gold  and  pla* 
tinum  can  only  be  brought  to  the  state  of  fosion,  by  the 
greatest  degree  of  heat  that  can  be  applied. 

13.  Metallic  substances  are  the  best  conductors  of 
caloric,  but  the  comparative  degrees  of  this  property 
have  not  been  ascertained.  They  are  also  found  to  be 
the  best  conductors  of  electricity. 

14.  The  metals  possess  some  properties  in  common 
with  other  substances,  as  taste  and  smell,  by  which 
some  of  them  are  peculiarly  distinguished  ;  and  in  be- 
ing susceptible  of  crystallization,  which  is  the  case  with 
some,  or  of  being  volatilized,  as  happens  to  others. 

15.  But  metallic  substances  are  not  only  of  vast 
importance  in  the  arts  of  civilized  life,  on  account  of 
the  properties  which  we  have  now  detailed,  which  be- 
long to  them  in  the  metallic  state  'y  but  many  of  them 
are  not  less  valuable  in  those  changes  which  they  un- 
dergo, by  new  combinations,  and  the  new  properties 
tliey  acquire,  in  consequence  of  these  changes.  One 
of  the  first  and  most  ordinary  changes  to  which  metal- 
lic substances  are  subject,  is  their  combination  with 
oxygen.  This  is  called  in  chemical  language,  oxulation. 
When  a  metal,  as  for  instance,  a  piece  of  iron,  is  ex- 
posed to  the  air,  when  it  is  moist,  it  soon  undergoes  a 
remarkable  change.  It  loses  its  metallic  lustre,  and 
the  surface  is  covered  with  a  brownish  powder,  well 
known  by  the  name  of  rust.  This  change  is  owing  to 
the  combination  of  oxygen  with  the  metal,  and  the 
rust  of  the  metal  in  this  state  is  known  in  chemistry  by 
the  name  of  oxiile.  The  process  by  which  this  com- 
pound of  oxygen  and  a  metallic  snbstance  is  formed,  is 
called  oxidqtwny  and  the  product  is  denominated  an 
oxide. 

J  6.  But  this  process  of  oxidation  is  effected  more 
rapidly  when  metaU  are  exposed  to  the  action  of  heat ; 
and  indeed  many  metals  require  a  very  high  tempera- 
ture to  produce  the  combination,  while  it  cannot  be 
accomplished  in  others  by  the  greatest  degree  of  heat 

that 


I^t 


3*3 


Fusibility. 


t(;i6 
Conductore 
of  caloric 
and  elec- 
tricity. 


IS«7 
Ozidatioii 

in  the  air. 


By  heat. 


I5I9 
Are  oxidat- 
ed in  diiier- 
ent  cir- 
cumstau- 
ces. 


1510 
In  the  air. 


1521 
Proportion 
of  oxygen 
determi- 
nate. 


1522 
Different 
phenomena 
of  oxida- 
tion. 


t5*3 
Different 

affinities. 


Caloric 
given  nut 
during  oxi< 
dation. 


C  H  E  M  I 

that  can  be  produced.  This  process  was  formerlj  called 
caicination^  or  calcining  the  metal  \  and  the  product, 
now  denominated  an  oxide^  was  distingaisbed  by  the 
iiHme  of  calx  or  calces^  from  its  being  reduced  to  the 
state  of  powder,  in  the  same  way  as  limestone,  by 
burning. 

1 7.  Metals  diflfer  very  much  from  each  other  in  the 
circumstances  in  which  this  oxidation  takes  place,  in 
the  temperature  which  is  necettsary,  the  facility  of  the 
combination,  the  proportions  of  oxygen  which  com- 
bine, and  the  force  of  affinity  bet%Yeen  the  constituent 
parts  of  the  oxide.  Some  metals  are  oxidated  in  the 
lowest  temperature,  as,,  for  instance,  iron  and  man- 
ganese 'y  while  others  require  the  greatest  degree  of 
heat  that  can  be  applied.  Such  are  silver,  gold,  and 
platinum. 

x8.  The  facility  with  which  oxidation  takes  place 
in  some  metals  is  so  great,  such  as  iron,  tin,  lead, 
copper,  and  manganese,  that  they  must  be  completely 
defended  from  the  action  of  oxygen  ;  but  in  gold  and 
platinum,  no  perceptible  change  is  observed,  for  what- 
ever length  of  time  they  are  exposed  to  the  atmo- 
spherew 

19.  This  oxidation  and  the  quantity  of  oxygen  ab- 
sorbed is  proportional  to  the  temperature.  There  are, 
however,  many  metals  which  combine  with  a  determi- 
nate proportion  of  oxygen  at  certain  temperatures,  and 
from  this  may  be  estimated  the  quantity  of  oxidation 
from  the  degree  of  heat  which  baa  been  applied.  The 
rapidity  of  the  oxidation  is  almost  always  increased  by 
the  elevation  of  temperatare.  In  this  way  actual  com- 
bustion or  inflammation  is  produced.  Thus  filings  of 
metals  thrown  upon  a  body  in  the  state  of  ignition, 
give  out  brilliant  sparks  j  and  steel,  strnck  upon  a  iint, 
burns  with  a  vivid  flame  in  the  air,  in  consequence  of 
the  great  heat  which  is  cemmntiicatf  d  to  it  by  percus- 
sion. 

20.  Metallic  substances  combine  with  very  diflerent 
proportions  of  oxygen;  and  this  quantity  varies  ae* 
cording  to  the  manner  in  which  the  process  ha^  been 
conducte<),  or  the  temperature  to  which  the  metal  baa 
been  exposed. 

21.  In  these  diflerent  states  and  conditions  of  oxida- 
tion, different  pheoofaena  are  exhfbited.  Sometime* 
the  metal  becomes  red-liot  and  is  inflamed  $  sometimes 
the  oxidation  takes  place  without  fnsion,  or  does  not 
combine  with  oxygen  till  after  it  has  been  melted  ; 
sometimes  it  is  covered  with  a  brittle  crust,  or  with  a 
substance  in  tlie  form  of  powder.  At  other  times  a  pel- 
licle, exhibiting  diflerent  coloinrs,  forms  on  the  sur- 
face *,  but,  in  all  cases,  the  metal  is  tarnished,  loses  its 
brilliancy  and  its  colour,  and  assumes  another,  which 
announces  the  change  that  has  taken  place, 

22.  Another  diflerence  which  takes  place  among 
metals,  is  the  diflerent  degrees  of  force  with  which  the 
oxygen  adheres  to  the  metal.  The  knowledge  of  thiS| 
and  the  diflerent  degrees  of  afllinity  between  oxygen 
and  metallic  substances,  is  of  great  importance  in  many 
operations  ati4.  chemical  results, 

23.  During  the  fixation  of  oxygen  in  metallic  tub* 
stances,  it  is  absorbed  by  some  in  its  solid  state,  and 
gives  out  a  great  deal  of  caloric.  ,  In  others  it  is  com* 
bined,  without  giving  out  the  same  quantity.  This 
proportion  of  calorie  gtvon  cot  torresponds  to  the  fii«i« 
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lity  with  which  oxides  part  with  their  oxygen,  or  are  m^iaSi, 
reduced  to  the  metallic  state.  Those  which  have  com-  ^  t^ 
bined  with  oxygen  with  the  greater  proportion  of  caloric, 
are  most  easily  reduced }  hot  those,  on  the  contrary,  in 
which  the  oyxgen  has  been  deprived  of  its  caloric,  are 
reduced  to  the  metallic  state  by  a  great  addition  of 
caloric,  and  the  greatest  number  of  oxides  requires  the 
addition  of  substances  whose  aflinity  for  oxygen  is 
greater  than  that  of  the  metal.  1^2$ 

24.  Metallic  oxides  are  extremely  difl*erent  in  dif-Diitreut 
ferent  metals,  and  eveq  in  the  same  metal,  according  ^^^ 
tn  the  proportion  of  oxygen.     They  are,  however,  pos- 
sessed of  some  commen  properties.   They  are  all  in  the 
form  of  powder  or  earthy  substance,  or  so  brittle  as  to 

be  easily  reduced  to  this  state.  They  exhibit  every 
shade  of  colour  from  pore  white  to  brown  anld  deep 
red,  and  they  are  heavier  than  the  metals  from  which 
they  have  been  obtained.  Some  oxides  are  revived, 
as  it  is  called,  or  are  reduced  to  the  metallic  state, 
merely  by  being  in  contact  yriih  light  or  caloric.  Some 
require  the  addition  of  a  combustible  substance  and  a 
high  temperature  'y  while  others  have  so  strong  an  affi- 
nity for  oxygen,  that  they  cannot  be  deprived  of  it  by 
the  strongest  heat,  but  become  fusible  in  the  fire,  and 
aflbrd  a  glassy  matter  more  or  less  coloured,  and  even 
serve  as  a  flux  to  the  earths.  Some  oxides  are  volatile, 
but  the  greatest  number  are  fixed.  Some  have  an  acrid 
and  caustic  taste,  are  more  or  less  soluble  in  water,  and 
even  possess  an  acid  quality  j  others  are  insoluble  and 
insipid.  151^ 

25.  Observing  this  remarkable  change  prodoced  oaTkeof7of 
metallic  substances  by  the  action  of  air  or  of  heat,  pbt-^taU. 
losbphers  began  early  to  acoennt  for  i*.     According 

to  Beccher  and  Stahl,  the  founders  of  chemical  science, 
metals  are  composed  of  earths  and  phlogiston,  and  the 
process  which  takes  place  daring  the  calcination  of  a 
metal,  is  merely  depriving  it  of  its  phlognton.  This 
doctrine,  which  had  undergone  various  noedifications, 
from  the  difficulties  which  it  presented  in  aoeonnting 
for  the  phenomelMi  of  the  calcination  of  metals,  was 
finally  overthrown  by  the  cdebrated  experiments  of 
Lavoisier.  In  one  of  these  experiments  be  introduced 
eight  ounces  of  tin  into  a  glass  retort,  and  having  her- 
metically sealed  it,  after  previous  heating  to  erpel 
some  of  the  air,  it  was  accurately  weighed,  and  ex- 
posed to  heat.  The  tin  melted ;  and  a  pellicle  ap- 
peared on  its  surface,  which  was  soon  converted  into  a 
gray  powder.  The  beat  was  continued  for  three  heart, 
but  no  farther  change  aj^eared  upon  the  metal. 
When  the  retort  was  cooled,  it  was  found  to  have  the 
same  weight  as  before  the  operation.  The  point  ef 
the  retort  was  then  broken  off,  and  a  quantity  of  air 
rushed  in.  This  was  equal  to  10  grs,  which  was  the  1517 
additional  weight  required  by  the  retort.  The  whole OTeitiis- 
of  the  metallic  substance  in  the  retort  was  10  grains^ 
heavier  than  when  it  was  introdueed,  so  that  he  con- 
cluded, that  the  10  grains  of  air  which  had  disappear- 
ed, bad  combined  with  the  metal,  and  caused  its  in« 
crease  of  weight.  The  inference  which  he  drew  from 
this  was,  that  the  calcination  of  metals  is  not  owing 
tn  their  being  deprived  of  an^  substance,  bat  to  their 
combination  with  air,  and  with  the  oxygen  of  the  air} 
for  it  was  found  by  fntnrs  experineots,'  that  the  calci- 
nation or  oxidation  of  metnis  could  not  be  effiseted 
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ICeUlf.    wlUioat  oxygea;  and  wh«n  it  took  place  in  m  giy^n 
^*    V  ■     »  quantity  of  common  air,  it  waa  only  the  oxygen  wbick 
was  absorbed. 

26.  But  as  a  still  farther  proof,  that  the  calcination 
of  metak  is  owing  to  the  absorption  of  oxygen,  they 
are  reduced  by  those  substances  which  have  a  greater 
affinity  for  oxygen*  If  charcoal  in  powder  he  mixed 
with  a  netallic  calx  or  oxide,  the  oxygen  combines 
with  the  carbon  of  the  charcoal,  forming  carbonic 
acid,  aad  the  oxide  is  restored  to  the  metallic  state.  If 
this  process  be  performed  in  close  vessels,  the  qnantity 
of  oxygen  in  the  carbonic  acid  corresponds  to  the 
qaaatity  which  was  absorbed  by  the  metal  daring  cal« 
cinatioa. 

27.  From  these  observations,  therefore,  it  appears 
that  metallic  sabstances  coqnbine  with  oxygen ;  and  it 
has  been  observed,  that  not  only  different  metals  coro« 
bine  with  it  in  different  proportions,  but  the  same 
metal  forms  compooads  of  one,  two,  and  sometimes 
three  different  portions.  No  combination  takes  place 
between  azote  or  hydrogen  and  metallic  substances; 
bttt  some  of  them  enter  into  combination  with  carbon, 
phosphorus,  and  sniphor,  forming  carburets,  phosphu« 
sets,  and  sulphorcts.  The  metals  also  combine  with  the 
acids,  and  form  salts,  some  of  which  are  of  the  utmost 
importance,  not  only  in  chemistry,  bntalso  in  the  arts  of 
life.  They  also  enter  into  combination  with  each  other, 
ibtming  a  class  of  bodies  which  are  distinguished  by  the 

Tgs^  name  of  a/&iy«. 
DifiiioB.  ^.  Metallio  sabstances  were  formerly  divided  into 
mohle  at  perfect^  and  imperfect  metaU*  The  noble  or 
perfect  metals  were  platinum,  gold,  silver,  mercury  | 
and  the  property  on  which  this  character  was  founded, 
waa  that  of  their  being  susceptible  1^  being  reduced  by 
being  exposed  to  heat*  The  other  metals  then  known 
were  called  imperfect  metaie^  because,  to  reduce  them 
to  the  metallio  state,  the  addition  of  some  combustible 
sttbataflce  was  fonnd  to  be  necessary.  They  were  also 
divided  into  metale  and  semimetale.  Among'the  first 
were  inehided  those  metals  which  xmte  malleable  and 
ductile }  the  semimetals  comprehended  those  which  pos- 
sessed neither  of  these  properties,  and  were  therefore 
considered  as  less  perfect.  These  distinctions,  however, 
are  now  deglected,  because  they  afford  no  well-founded 
or  just  marks  of  discrimination. 

29.  In  the  arrangement  of  the  metals  which  we  pro- 
pose to  follow,  that  of  Fourcroy  is  adopted.  He  has 
divided  them  into  five  different  classes,  according  to 
their  ductility,  and  the  proportions  of  oxygen  with  which 
they  combine,  or  the  facility  witli  which  that  combina- 
tion takes  place.  In  the  first  class  be  includes  those 
metak  which  are  brittle,  and  in  some  of  their  combina- 
tions with  oxygen  have  acid  properties.    These  are, 

Arsenic, 

Tungsten, 

Molybdena, 

Chromium, 

Golumbiuro. 

The  second  class  comprehends  those  which  ars  brittle, 
and  simply  susceptible  of  oxidation.    These  are  the 
following : 
Vox..  V.  Part  IL  t 


Titanium, 

Uranium, 

Cobalt, 

Nickel, 

Manganese, 

Bismuth, 

Antimony^ 

Telluriufn. 

The  third  class  comprehends  those  metals  which  have 
some  degree  of  ductility,  which  are  only  two  in  num- 
ber, viz. 

Mercury, 
Zinc. 

The  fourth  class,  which  consists  of  three  metals,  in- 
eludes  such  as  are  ductile,  and  easily  oxidated.  These 
are, 

Lead, 

Iron, 

Copper. 

The  fifth  class  is  composed  of  three  metals,  which  are 
characterized  by  being  very  ductile,  but  oxidated  with 
great  difficulty.    These  are. 

Silver, 

Gold, 

Platinum. 

30.  To  these  preliminary  observations  we  have  onlyy^tmt 
to  add,  that  metallic  substances  are  found,  either  onUstory. 
the  surface  or  in  the  interior  of  the  globe,  and  either 
uncombined,  or  forming  compounds  with  different  sub- 
stances.    Some  metals,  as  gold  and  platinum,  are  gene- 
rally found  in  small  grains,  mixed  with  the  soil.    These, 

as  well  as  the  matters  with  which  they  are  accoa- 
panied,  have  proceeded  from  the  decomposition  of  the 
more  solid  parts  of  the  globe.  But  metallic  substan- 
ces, which  are  met  with  in  greater  abundance,  exist  in 
the  interior  of  the  globe,  in  veins  which  traverse  the 
other  strata  of  the  earth  in  different  directions.  The 
metals  most  commonly  found  in  veins  are,  lead,  copper, 
silver,  zinc,  mercury,  and  antimony.  Some  exist  in 
detached  masses. 

31.  Metals,  as  they  exist  in  the  earth,  are  either  in  a 
state  of  purity,  or  the  metallic  state,  when  they  are 
called  native  or  virgin  metals  ;  or  combined  with  each 
other,  when  they  are  said  to  be  alloyed.  They  are 
found  also  combined  with  other  substances,  very  fre- 
quently with  sulphur )  when  they  are  said  to  be  mine- 
ralized :  or,  they  are  combined  with  oxygen,  when  they 
come  under  the  denomination  of  oxides  i  or  they  are 
combined  with  acids  in  the  state  of  saits^ 

SscT.  I.  OJAbsbsic  and  its  C&mUnaHons. 

I.  It  would  appear  that  the  andents  were  acquaint Qfnory. 
ed  with  arsenic  in  its  state  of  combination  with  adphnr, 
which  is  a' reddish-coloured  mineral,  and  waa  employ- 
ed by  them  in  painting;  and  although  Theophrastna 
arranged  it  among  metallio  slonesi  probably  on  account 
of  its  weight,  it  waa  not  known  to  poaiesi  a  metallic 
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•abstiinee  till  the  middle  of  the  17th  century,  Pi^ra- 
ceUaSy  indeed,  wjio  lived  at  an  earlier  period,  is  eaid 
to  have  known  it  in  the  metallic  state  ^  bat  the  process 
of  obtaining  it  from  orpiroeot  and  arsenic,  was  only 
first  described  by  Scbroeder  in  2649.  Lemery  also 
IHiblished  a  process  for  extracting  this  metal  io  1675. 
It  was  afterwards  fuUy  demonstrated  by  Brandt  ia 
17339  And  by  Macquer  in  1746,  that  arsenic  possessed 
pecaliar  properties,  and  is  totally  distinct  from  all  other 
metals.  These  facts  were  farther  confirmed  by  Mon- 
net  in  I773»  and  by  Bergman  in  1777. 

2.  Arsenic  is  frequently  found  native,  and  is  then 
in  dark-coloured  masses,  which  have  little  brilliancy, 
and  exhibit  no  metallic  lu&Vre,  except  at  the  fracture. 
It  is  frequently  found  combined  with  other  metals*  In 
this  state  it  is  combined  with  iron,  and  is  known  by 
the  name  of  arsenical  pyrttet^  or  mispickeL  One  of  the 
most  frequent  combinations  of  arsenic  is  with  sulphur, 
of  which  there  are  two  principal  varieties  \  the  one  is 
of  a  yellow  colour,  well  known  under  the  name  of  or- 
pimento  and  the  other  red,  called  realgar*  It  is  also 
sometimes  found  in  the  state  of  white  oxide,  or  arseni- 
ous  acid  y  but  this  is  a  rare  occurrence, 

3«,  In  whatever  state  arsenic  is  fonnd,  it  can  easily 
bfi  detected,  by  throwing  a  little  of  it  on  burning 
coals.  The  white  fume  which  arises,  and  the  garlic 
smell  which  is  exhaled,  are  sufficiently  characteristic 
of  this  metal.  To  obtain  the  metal  from  its  oxide,  it  may 
be  mixed  with  three  times  its  weight  of  black  flux. 
This  mixture  is  put  into  a  crucible,  to  which  another 
c^cible  inverted  is  adapted.  They  are  then  to  be 
luted  together,  to  exclude  the  air.  Apply  heat  to  the 
lower  crucible  till  it  becomes  red,  defending  the  upper 
one  as  much  as  possible  from  the  heat,  by  means  of  a 
plate  of  iron  or  copper,  through  which  the  lower  cru- 
cible passes.  When  the  apparatus  has  cooled,  a  crust 
of  metallic  arsenic  is  found  in  the  upper  crucible,  in 
the  form  of  crystals.  This  being  detached  and  weigh- 
ed, shows  the  quantity  of  pure  metal  in  the  mineral 
which  has  been  tried. 

In  the  humid  way,  Bergman  recommends  to  treat 
native  arsenic  by  dissolving  it  in  four  parts  of  nitro- 
muriatic  acid,  concentrating  the  solution  by  evapora- 
tion, and  precipitating  the  muriate  of  arsenic  which  is 
fbrmed,  by  means  of  water.  If  there  is  any  silver,  it 
is  first  precipitated  in  the  form  of  an  insoluble  muriate, 
and  iron  is  sometimes  found  in  the  solution  precipitated 
by  water. 

The  sulphurets  of  arsenic  are  to  be  treated  by  muri- 
atic acid,  adding  a  small  quantity  of  nitric  acid,  to  se- 
parate the  sulphur.  The  oxide  of  arsenic  may  then 
be  precipitated  by  ii^ater.  The. pure  metal  may  be  ob- 
tained by  immersing  a  plate  of  zinc  in  the  solution, 
having  previously  added  a  quantity  of  alcohol. 

4*  Arsenic  16  in  the  form  of  small  plates  of  a  blackish 
gray,  brilliant,  and  metal^c  colour,  with  considerable 
lustre  where  there  is  a  fresh  fracture.  The  specific 
gravity  is  8.31.  It  is  extremely  brittle,  and  is  there- 
fore easily  reduced  to  powder.  It  has  neither  smell 
nor  perceptible  taste  when  it  is  cold ;  but  when  it  is 
heated,- and  in  the  state  of  vapour,  it  is  remarkable  for 
a  strong  fetid  odour  of  garlic.  It  sublimes  before  it 
melts,  so  that  its  fusing  point  is  not  known.  It  is  the 
nsost  volatile,  of  all  the  metals.  When  slowly  sublimed, 
it  crystallizes  in  the  form  of  r#gular  tetrahedrons,  and 
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sometimes  in  that  of  octahedrons.     The  tetrahedron  if    Ancaic; 
the  form  of  its  integrant  molecole,  dee. 

5.  When  arsenic  recently  prepared  is  exposed  to  the  ' 

air,  it  is  soon  tarnished,  loses  its  lustre,  becomes  at  first  ^^^g  ^ 
yellowish,  and  then  passes  to  a  black  colour.  It  loses  at^r. 
the  same  time  its  hardness,  and  becomes  extremely  fri- 
able. When  it  is  heated  in  contact  with  air,  or  if  it 
he  thrown  into  the  state  of  powder  on  burning  coals, 
it  bums  with  a  blue  flame,  and  exhaling  the  strong 
odour  of  garlic,  is  sublimed  in  the  form  of  a  white, 
acrid,  soluble  mass,  which  has  been  called  the  wkUs 
oxide  afarsenicy  or  white  arsenic.  By  this  latter  name 
it  is  well  known  in  the  shops.  To  this  oxide  of  arse- 
nic, because  it  possesses  some  acid  properties,  Fonrcroy 
has  given  the  name  of  arsemous  acid.  This  acid  bears 
the  same  relation  to  arsenic  acid  as  the  phosphorous  and 
sulphurous  acids  do  to  phosphoric  and  sulphuric  acids,        ,  .^^ 

6.  This  oxide  or  acid  is  extremely  volatile.     When  Oiide  or 
it  is  heated  in  close  vessels,  it  is  sablimed  in  transparent,  ^i^aioat 
regul ar  tetrahedrons.    It  is  extremely  acrid  and  caustic,  **^* 
corroding  and  destroying  the  organs  of  animals,  so  that  pnMwmcb 
it  Fs  the  most  violent  poison  known.     The  specific  gra- 
vity is  between  4  and  5.     It  reddens  vegetable  blues, 

and,  when  exposed  to  the  air,  it  is  covered  with  a  slight 
efflorescence. 

7.  The  arsenious  acid  is  decomposed  by  hydrogen, 
carbon,  phosphoms,  and  sulphur.  At  a  red  beat  the, 
hydrogen  and  carbon  combine  with  the  oxygen,  and 
reduce  it  to  the  metallic  state.  Phosphorus  and  sul- 
phur ara  partly  converted  into  phosphoric  and  sulphu- 
ric acids,  and  partly  combine  with  the  arsenic,  forming 
a  phosphuret  or  solphnret  of  arsenic 

8.  This  acid  is  very  soluble  in  water.  It  requires 
about  15  parts  of  boiling  water  for  its  solution,  from 
which  it  may  be  obtained  crystallized  on  cooling,  or 
by  slow  evaporation.  The  crystals  are  in  the  form  of 
regular  tetrahedrons.  The  solution  in  water  is  extreme- 
ly acrid,  reddens. vegetable  blues,  combines  with  earthy 
bases,  decomposes  the  alkaline  snlphurets,  and  affords 
with  them  a  yellow  precipitate  in  which  the  arsenic  re- 
turns to  the  metallic  state.  The  component  parts  of 
arsenious  acid  are. 


Arsenic 
Oxygen 


7J.2 
24.8 


100.0 


«53S 


9*  Arsenic  combines  with  a  greater  proportion  of  Anenic 
oxygen;  and  in  this  compound  it  stiii  exhibits  acid 
properties,  and  is  known  by  the  name  of  arsenic  acid. 
The  method  of  preparing  this  acid,  and  its  properties, 
have  already  been  described,  in  the  chapter  on  acids  ; 
and  the  compounds  it  forms  with  the  alkalies  and 
earths  have  been  particularly  detailed  in  the  chapters 
which  treat  of  these  substances. 

10.  Arsenic  does  not  decompose  water.  It  may  be 
kept  for  any  length  of  time  under  water,  without  un- 
dergoing any  change.  There  b  no  action  between 
arsenic  and  carbon  or  azote.  Arsenic,  however,  is 
soluble  in  hydrogen  gas,  to  which  it  communicates  a 
fetid  odonr  and  a  poisonous  property. 

11.  Arsenic  enters  into  combination  with  pbospho- Pbospfcaiei. 
ms.     When  equal  parts  of  phosphorus  and  arsenic  are 
distilled   together  with  a  moderate  heat,  there  is  su- 

btiroed  a  dark-coloiired  brilliant  substance,  which  bums 

on 
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(HI  fed*liofc  coftls,  with  a  mixed  odoar  of  arsenic  and 
phosphorus.  This  is  the  phospharet  of  arsenic,  which 
most  be  preserved  aader  water.  This  compoand  may 
be  formed  nnder  water  at  a  boiling  temperature  in  a 
matrass.  As  the  phosphonis  melts,  it  combines  with 
the  arsenic.  The  properties  of  this  phosphoret  of 
arsenic  have  not  been  examined. 

12.  Arsenic  combines  readily  with  sulphur,  either  by 
fusion  or  by  soblimation.  The  result  of  this  combina- 
tion is  a  yellow  or  red  mass.  This  compound  of  sulphur 
and  arsenic,  which  is  a  sulphuret  of  arsenic,  is  found 
native.  The  red  is  known  by  the  name  of  reaigary  and 
the  yellow  by  that  of  orpuneni* 

13.  Arsenic  enters  into  combination  with  the  acids, 
and  forms  with  them  peculiar  salts.  It  also  combines 
with  the  metals,  forming  affoys.  The  following  is  the 
order  of  the  affinities  of  arsenic  and  of  its  oxide,  as  they 
have  been  arranged  by  Bergman. 


Arsehic. 

Nickel, 

Cobalt, 

Copper, 

Iron, 

Silver, 

Tin, 

Gold, 

Platinum, 

Zinc/ 

Antimony, 

Sulphur, 

Phosphorus. 


Oxide  of  ARSEKiCr 


Lime, 

Muriatic  acid, 

Oxalic, 

Sulphuric, 

Nitric, 

Tartaric, 

Phosphoric, 

Fluoric, 

Saclactic, 

Succinic, 

Citric, 

Lactic, 

Arsenic, 

Acetic, 

Prussic. 


▼.  p.  So. 
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14.  Arsenic,  in  the  metallic  state,  is  scarcely  applied 
to  any  use,  except  for  chemical  purposes.  It  is  some- 
times alloyed  with  the  metals,  by  which  means  they  ac- 
quire new  properties.  In  the  state  of  white  oxide,  it  is 
much  employed  in  the  arts.  It  has  even  been  exhibited 
as  an  internal  remedy  in  the  diseases  of  cancer  and  inter- 
mittent fevers ;  but  m  all  cases  this  terrible  poison  ought 
to  be  administered  with  the  greatest  caution.  To  coun- 
teract the  effects  of  arsenic,  when  it  has  been  accidental* 
ly  taken  into  the  stomach,  one  of  the  best  antidotes  is 
Water  impregnated  with  sulphurated  hydrogen  gas,  or 
.^some  of  the  alkaline  sulphurets  dissolved  in  water*. 

I.  Salts  of  Arsenic* 
t.  Sulphate  of  Arsenic. 

Concentrated  sulphuric  acid  has  no  action  on  arsenic 
in  the  cold)  but  when  they  are  boiled  together,  an 
effervescence  takes  place,  sulphurous  acid  gas  is  disen- 
gaged, the  arsenic  is  oxidated,  and  falls  to  the  bottom 
m  the  state  of  white  powder.  According  to  Fourcroy, 
this  powder  retains  but  a  small  portion  of  sulphonc 
acid,  the  whole  of  which  is  nearly  carried  off  by  wash- 
ing with  water  ^  nor  are  crystals  obtained  from  the  so- 
lution.^ By  evaporation  the  white  oxide  of  arsenic  is 
precipitated,  aad^  sulphuric  acid  remains  pore  in  the 
solution.  Tliere  is  no  action  between  sulphurous  acid 
and  arsenic. 


.  Afftenic, 

2.  Nitrate  of  Arsenic*  6cc. 

Concentrated  nitric  acid  produces  a  violent  action  i^^^ 
with  arsenic.  Nitrous  gas  is  disengaged,  and  towards  (K  nitric, 
the  end  of  the  process,  axotic  gas.  The  arsenic  is 
converted  at  first  into  the  white  oxide,  which,  with  a 
new  addition  of  acid,  passes  to  the  state  of  arsenic  acid  j 
and  when  a  great  quantity  of  nitric  acid  is  employed, 
with  the  aid  of  heat,  the  metal  is  instantly  converted 
into  arsenic  acid.  There  remains  no  oxide  in  the  so* 
lution,  and  there  is  no  nitrate  of  arsenic  formed.  But, 
according  to  Bergman,  when  the  nitric  acid  is  diluted, 
it  dissolves  the  oxide,  and  affords  a  crystallized  salt  like 
the  white  oxide. 


3.  Muriate  of  Arsenic. 


154^ 


X.  Muriatic  acid  has  no  action  on  arsenic  in  theprepaca- 
cold}  but  when  they  are  boiled  together,  the  solution  Uoa. 
takes  place,  and  there  is  disengaged  a  fetid  gas,  which 
seems  to  be  arseniated  hydrogen  gas.  From  this  it 
appears,  that  muriatic  acid  enables  the  arsenic  to  de- 
compose water.  A  little  nitric  acid  added,  promotes 
the  solution  ;  and  this  solution,  heated  and  concentrat- 
ed at  first  in  dose  vessels,  is  entirely  sublimed  in  the 
form  of  a  thick  liquid,  which  was  formerly  called  butter 
of  arsenic.  This  salt  is  decomposed  by  water  alone, 
which  precipitates  the  metal.  The  muriate  of  arsenic,  ^^^^^ 
therefore,  can  scarcely  be  considered  as  a  permanent  .*J"*y^* 

..It*.  /-"i^y 

2.  When  arsenic  in  the  state  of  powder  is  thrown  Oxynaria- 
into  oxymuriatic    acid  gas,  it  instantly  catches  fire,  tie  add. 
bums  with  a  veir  brilliant  white  flame,  and  is  convert- 
ed into  white  oxide.    If  arsenic  be  added  to  liquid  oxy- 
muriatic acid,  it  is  converted  into  arsenic  acid,  while 
the  acid  returns  to  the  state  of  muriatic  add. 

4.  Flnate  of  Arsenic. 

Fluoric  acid  combines  with  the  white  oxide  of  arse- 
nic, and  affords  small  grains,  which  have  a  crystalline 
form ;  but  their  properties  are  nnknown. 

5«  Borate  of  Arsenic 

Boracic  acid  also  combines  with  the  white  oxide  of 
arsenic,  and  affords  a  salt  which  is  in  the  state  of  white 
powder,  or  in  the  form  of  small  needles*  Their  proper<» 
ties  are  also  nnknown. 

6.  Acetate  of  Arsenic 

Acetic  acid  enters  into  combination  with  the  white 
oxide  of  arsenic,  and  forms  crystals,  which  are  only 
known  to  be  difficultly  soluble  in  water. 

7*  Oxalate  of  Arsenic 

Oxdic  acid,  combined  with  arsenic,  affords  crystals 
in  the  form  of  prisms.  Similar  crystals  are  obtained  by 
the  combination  of  arsenic  with  the  tartaric  add. 


8.  Benzoate  of 

Benzoic  acid  combines  with  the  white  oxide  of  ar- 
senic, and  by  evaporating  the  solution,  plumose  crystals 
are  obtained.  This  salt  has  an  add  and  acrid  taste,  it 
soluble  in  water,  sublimes  with  a  moderate  heat,  but 
with  a  stronger  -heat  is  decompoeed|  and  is  not  precipe* 
tated  from  its  solntiooi  by  alkalies. 

4 1  a  Sect. 
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1.  Tbe  name  of  tungsten  la  derlvecl  from  a  wtiite« 
transparent  mineral,  which  contains  this  metal  in  the 
state  of  acid  united  to  lime.  This  mineral  was  ana- 
lyzed by  Scbeele  in  1781,  and  be  found  that  one  of 
its  component  parts  is  lime,  and  the  other  an  earthy- 
like  substance,  to  which  he  gave  the  name  of  tungstic 
acid.  His  discovery  was  confirmed  about  tbe  same 
time  by  Bergman,  who  conjectured  that  the  basis  Ot' 
the  acid  might  be  a  metallic  substance.  This  conjec- 
ture was  verified  by  tbe  experiments  of  Messieurs 
D^Elbuyart,  two  Spanish  chemists,  who  discovered  the 
same  metal  in  the  mineral  called  wolfram^  and  ascer- 
tained some  of  its  metallic  properties.  It  has  since  been 
farther  examined  by  Vauqaelln  and  Hecht,  and  by 
Allen  and  Aiken  in  London. 

2.  This  metallic  substance  has  been  only  found  in 
tbe  state  of  acid,  in  combination  with  lime,  iron,  man- 
ganese, and  lead.  When  it  is  combined  with  lime,  it 
is  the  tungsten  of  the  Swedes^  and  in  combination  with 
iron  it  is  called  wolfram. 

3.  To  obtain  this  metal  from  the  acid,  it  is  mixed 
with  charcoal  in  a  crucible,  and  exposed  to  a  very 
strong  heat.  By  this  process  the  metal  was  obtained  in 
the  form  of  a  small  button  at  the  bottom  of  the  cru- 
cible, in  th«  first  experiments  which  were  made  upon  it 
by  the  German  chemists.  This  crumbled  to  pieces 
between  the  fingers ;  and  when  it  was  examined  with  a 
magnifying  glass,  it  was  found  to  consist  of  a  number  of 
metallic  globules,  none  of  which  were  larger  than  a  pin 
head. 

4.  The  colour  of  the  metal  is  a  steel  gray.  The 
specific  gravity  is  17*6,  or,  according  to  others,  17.22. 
It  is  one  of  the  hardest  of  the  metals.  It  is  also  one 
of  the  most  infusible,  Squiring  a  temperature  of  170° 
Wedgwood.     It  crystalliaes  on  cooling. 

5.  When  it  is  heated  in  the  open  air,  it  is  readily 
coaverted  into  a  yellov  cai^,  wbick  afterwards,  by  a 
stroogcr  beat,  bceomaa  of  a  black  caleur,  aad  then  by 
combining  with  a  greater  proporttoa  a$  oxygen,  it  as- 
iBumes  the  character  of  an  acid,  namely  tbe  tungstic 
acid,  whose  properties  and  combinations  with  alkalies 
and  earths  l»ve  been  alraftd^  described. 

6.  There  is  no  action  between  tnsgstcR  aed  azote, 
hydrogen  or  carbon.  Tuogsten  cemlaBea  with  pboi- 
phorus,  forming  a  phosphuret,  the  prepertiea  of  whtch 
are  unknown.  It  also  combines  with  sulphur,  forming 
a  snlphuret  of  a  bluish  Uack  colour,  and  which  may  be 
crystallized.  There  is  no  action  between  thie  metal 
and  sulphuric^  nitric,  or  muriatic  acids.  It  is  only 
acted  on  by  nitro-moriatle  acid  at  a  boiling  temperaF- 
ture,  and  nitrous  gas  is  disengaged.  Nothing  therefore 
is  known  of  the  cembinatioBS  of  tangsten  with  the  other 
acids. 

7.  This  metal  combines  with  the  other  metals,  and 
forms  alloys  with  thera\  > 

8.  It  is  too  little  known,  and  has  been  produced  in 
too  small  quantity,  to  be  aUe  to  ascertain  any  thing  of 
its  uses  or  application. 

Sect.  III.  Of  Molybbeka  and  its  Combinations. 

History.  1.  The  mineral  called  molybdena^  &om  wbick  tbie 

metal  ia  extracted^  was  aoalyud  bjp  Sckcele  ni  177s. 
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He  found  that  it  cooCaioed  sulphur,  and  e  snbstanesuoi^gi^ 
which  he  discovered  to  be  possessed  of  acid  properties.     6cc. 
Previous  to  this  time,  this  mineral  had  been  coofonaded  *     m  "^ 
with  plumbago  or  black  lead,  which  it  resembles  in 
appearance.     The  acid  which  Scheele  obtained  from 
this  substance,  Bergman  conjectured  was  a  metallic 
oxide.    These  experiments  were  repeated  by  Pelletier^ 
and  be  proved  that  molybdeoa  was  a  peculiar  metal 
combiijed  with  sulpbuj*,  and  that  in  all  tbe  different 
processes  the  sulphur  was  separated,  and  the  metal  oxi« 
dated.      The  metal  haa  since  been  called  mofyUena^ 
and  the  mineral  from  which  it  is  obtained  sstlphurei  oj 
molybdena.  . 

2.  Molybdena  has  never  been  found  existilg  in  anychmcien 
other  but  in  the  state  of  sulphoret,  or  in  that  of  oxide* of  Uic or. 
The  sulphuret  of  molybdena,  it  has  been  obeerved,  was 

long  confounded  with  plumbago,  or  the  carburet  of 
iron.  It  has,  however,  a  less  greasy  feel,  more  brillian* 
cy,  and  inclining  more  to  a  blue  colour.  It  staini  the 
fingers  less  than  carburet  of  iron,  and  leaves  a  bluish 
trace  on  paper.  It  is  difficult  to  reduce  it  to  powder, 
on  account  of  the  elasticity  of  the  plates  or  scales  of 
which  it  is  composed.  The  sulphuret  of  molybdena 
too,  becomes  electric  by  friction.  When  the  sulphoret 
of  molybdena  is  treated  with  the  blow-pipe,  it  exhales 
sulphur,  which  is  detected  by  its  odour,  and  a  white 
vapour  which  is  condensed  on  cold  bodies  in  the  form 
of  plates  or  crystaHized  needles,  of  a*  yellowish  colour, 
but  which  become  blue  by  the  contact  of  the  interior  j,.. 
flame.  Molybdena  has  only  been  obtained  in  black,  pmotki 
friable,  agglutinated  masses,  which  have  some  metallic  of  the  nt- 
brilliancy  \  and  when  broken,  exhibit  small  round  ^^ 
grains,  of  a  grayish  brilliant  appearance.  Tbe  specific 
gravity  is  about  7,  and  it  is  extremely  infusible  \  bat 
since  the  experiments  of  Dr  Hielm,  which  were  made 
in  1782,  this  metal  has  been  procured  in  such  small 
quantity,  that  its  characteristic  metallic  properties  have 
not  been  ascertained.  j^^j 

3.  When  molybdena  is  exposed  to  a  high  tempera- ActiM  of 
tore  in  contact  with  air,  it  is  converted  into  a  white  heat 
oxide,  which  sublimes  and  crystallizeR  in  the  form  of 
brilliant    needles.     This    oxide    lias   acid   properties. 
When  it  is  heated  with  combustible  bodies,  it  assumes 

a  bluish  colour,  with  little  brilliancy,  as  it  approaches 
to  the  metallic  state.     According  to  Mr  Hatchet,  who 
made  a  set  of  experiments  on  the  compound  of  this  acid 
with  lead,  the  molybdate  of  lead,  molybdena,  when  it 
is  not  in  the  metallic  state,  appears  to  sufler  four  de- 
grees of  oxigenation.      The  first  is  the  black  oxide, 
which  contains  the  smallest  proportion  of  oxygen.  This 
oxide  is  obtained  by  exposing  to  beat  in  a  crucible  a-    ^^^^ 
mixture  of  molybdic  acid  and  charcoal  in  powder.    Aoiidca. 
black  mass  remains,  wbick  is  the  oxide.    The  second  is 
the  blue  oxide,  which  may  be  obtained  by  the  same 
process,  bo€  it  must  not  be  continued  so  long.     The 
third  is  the  green  oxide,  which  seems  to  be  intermedi-     1560 
ate  between  an  oxide  and  acid.     Mr  Hatchet  proposes  Acidii 
to  call  it  mofybdotts  acid.    The  fourth  degree  of  oxida* 
tion  is  the  molybdic  acid  itself,  which  has  at  first  a 
white  colour  $  but  when  it  b  fused  and  snblimed,  is 
converted  into  a  yellow  colour.     The  properties  of  this 
add  and  some  of  its  combinations  have  been  already^   ^ 
described  *.  f^^^ 

4.  Mofybdena  combines  with  phosphorns  ;  but  thei^p^. 
propertier  of  this  pfaosphuret  are  not  known.     It  also  p^  33^' 

combines 
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Moly1ideiia,co^UiM  readily  wilb  •ii1|>1rar|  tvJ  ntomn  to  the  ttaCt 
ate.      of  soipharet  of  molybdeniii  ta  ifhioh  it  has  only  been 

'■    ^f       '  foaud  oatiTv. 

>.^^'  5«  Moiybdena  taten  into  oombination  with  the  acids, 

hu.  &  Tha  alkaitcB  bate  the  pmpertjr  of  dissolving 

tS^*     niolybden%  aad  of  proinoting  its  otidation,     "With  the 

or  oddi.    imiftanee  of  beat,  the  alkalies  form  with  the  solpburet 

or  aufiaies.  ^^  molybdena  an  alkaline  sulpboiet,  which  holds  tbe 

metal  m  solotion. 

7.  Molybdena  enters  into  combination  with  the  me- 
tals|  and  fonos  alioja  with  them. 


Allocs. 


I.  Salts  of  Molybdena. 

I.  Sulphite  of  Molybdena. 

Salphnrie  acid,  with  the  assistance  ef  heat,  dissolves 
molybdic  acid,  and  afloixlf  a  colburless  solution ;  but 
when  it  is  cold  it  becomes  of  a  deep  blue.  But  nei* 
ther  this  nor  any  other  of  the  salts  of  molybdena  seeni 
to  crystallize. 


2.  Nitrate  of  Molybdena. 

Nitric  acid  coAvei^  the  oaldes  of  molybdena  into 
molybdic  acid|  by  giving  up  its  oxygen. 

3.  Muriate  af  Molybdeaa. 

Muriatic  acid,  when  boiled  with  tbe  oxide  of  mo* 
lybdena,  eSbrds  a  solution  of  a  deep  blue  colour,  and 
there  is  formed  a  blue  precipitate. 

4.  Fluate  of  Molybdena  • 

Fluoric  acid  forms  a  compound  with  the  oxides  of 
molybdena.  The  solotion  is  of  a  greenish  yellow  co* 
loitf  when  it  is  hot  j  but  wheti  it  is  evaporated  to  dry- 
oassy  it  becomes  of  a  greenish  blue. 

5.  Phosphate  of  MoTybdena. 

-  The  oxide  of  molybdena  ie  dissolved  b^  phoephOf i^ 
axrfd  with  the  aseittaaaa  of  heat^  mad  a  solotiofl  of  a  bhie 
coleur  k  obtaiited. 

6.  Acetate  of  Molybdena. 

J.  Oxalate  of  Molybdena. 
.  Tartrate  of  Molybdena. 
9.  Benzoate  of  Molybdena. 

All  these  salts  in  solution  are  of  a  blue  celodr,  and 
whea  evaporated  to  dryness,  afibrd  a  blue  powder. 
They  are  formed  by  digesting  the  several  aeids  with 
the  oxides  of  molybdena. 

Sect.  IV.  0/Cmbomjum  tmd  its  CotiAinationt. 

1565 
Histoc/.  1*  This  metal  was  discovered  by  Vaoquelin  in  x^7f 

in  a  mineral  called  tbe  red  lead  <n^  of  SAeria*    Tbb 

ore  had  been  formerly  analyzed  by  several  chemists, 

and  even  by  Vaoqoelin  himself}  btit  thei^  results  of  the 

natoro  of  its  composition  only  agreed,  that  lead  was  one 

of  its  constituent  parts.    Yauqoelin  by  his  last  analysis 

foand  that  it  contained  lead,  combined  with  the  new 

it^tf      A^d,  of  which  the  basis  is  a  metaL 

Aaal/ttt  or      3.  The  process  which  he  folk>wed  was  the  following : 

the  ore.      He  boiled  one  part  of  the  red  lead'K>ra  of  Siberia  ititli 

two  of  carbonate  of  potash,  in  200  parts  of  water.   Tho 


potash  combined  with  the  new  aetd,  while  the  cailio-    Colum- 
nio  acid  united  to  the  lead.    The  carbonate  of  lead  Hmp,  gtc 
precipitated  to  the  bottom  in  the  form  of  a  white  pow-        ' 
der,  and  the  new  salt  remained  in  solotion.     By  addins 
nitric  acid,  tbe  new  salt  was  decomposed,  tbe  acid 
combining  with  the  potash.     This  mineral  is  complete* 
ly  dissolved  in  muriatic  acid.     Tbe  solution  assumes  a 
deep  green  colour,  and  by  evaporation  affords  muriate 
of  lead.     Tbe  fine  green  colour  is  owing  to  the  oxide 
of  tbe  new  metal  having  been  deprived  of  part  of  its 
ozygeti  by  the  muriatic  aeid,  and  being  thus  converted 
from  an  orange  red  to  a  green.  ^  ^5^ 

3.  The  acid  which  is  obtained  by  the  first  process,  Reason  oC 
and  the  oxide  by  the  second,   being  strongly  heated  the  name 
with  charcoal  in  a  crucible,  afibrded  a  metal  diflerent^|[j|^  "**' 
from  any  other  formerly  known.     To  this  metal  the 

name  of  chromium  was  given,  from  the  Greek  word 
Xt^M'h  on  account  of  the  remarkable  property  which  it 
possesses  of  communicating  colour  to  all  its  saline  com- 
binations. 1568 

4.  The  meul  which  was  obtained,  is  of  a  grayish  Propertki. 
white  colour,  very  hard  and  brittle,  and  extremely  dif- 
ficult of  fusion  ;  out  the  small  quantity  which  has  been 
hitherto  obtained,  precludes  chemists  from  ascertain- 
ing its  properties.  ,^5^ 

5.  Thia  stibstance  has  been  found  in  fonr  different  Foond  in 
minerals,  existing  in  tWo  stated }  in  the  state  of  green  differeat 
oxide,  combined  with  the  oxide  of  lead,  and  in  the>°^<'^^'- 
same  state  in  the  emerald  $  and  in  the  state  of  acid, 
combined  with  the  oxide  of  .lead  in  the  red  lead-ore  of 
Siberia,  and  also  in  the  spinel  ruby.     It  has  also  been  - 
discovered  in  the  state  of  chromic  acid,  combined  with 

iron,  forming  a  eb^omate  of  iron.  It  has  also  been 
discovered  in  France.  15^0 

6.  Chromium,  therefore,  combines  with  oxygen  In  twotliidct. 
diffefent  proportiot^s  \  the  green  oxide,  and  the  yellow, 

or  tbe  chromic  acid.  It  is  this  acid  which  exists  in 
the  red  lead-ore.  When  it  is  separated  from  tbe  lead, 
it  is  in  the  form  of  poi^der,  of  an  oraifge  yellow  colour, 
and  is  soluble  in  water.  Its  other  properties  have  been 
already  examined.  The  green  oxide  is  prepared  by 
topostng  the  latter  to  heat  in  close  Vessels.  The  chro- 
mic acid  is  p^rtii^y  decomposed }  part  of  the  oitygen 
i^  driven  off,  and  the  green  oxide  remains  behind. 
Another  oxide  also,  it  is  said,  which  is  intermediate 
between  chromic  acid  and  the  green  ostide,  ha6  beeft 
obtained.  i^.j 

7.  Little  is  kmiWtt  of  the  action  of  acid^  on  tbitf  ibe-  Aetfea  or 
tal }  bat  in  the  few  experiments  whieh  have  been  made^  "^** 

k  appears,  that  it  undergoes  no  change  by  meantf  of 
snfphurho  and  nrariatic  acids.  Nitric  acid  distflled 
upon  it  several  times  successively,  changes  it  into  green 
oxide,  and  at  last  into  chromic  acid.  The  same  effect 
is  produced  more  rapidly  by  means^of  the  nitro-nrariatie 
acid. 

SzcT.  V.  O/CoLUXBiuM  and  its  ComHnatvms* 

157* 
X.  This  metal  was  discovered  by  Mr  Hatchet,  in  th^  History. 

J  ear  1802,  in  a  mineral  which  he  found  in  the  British 
f  osenm.  This  mineral  had  been  sent  along  with  spe- 
eimens  of  iron  ores  froihf  Massacbosets  in  America,  to 
Sir  Hans  Sloane,  in  whose  catalogue  it  is  described 
at  a  **  ve#y  heavy  black  stone,  with  golden  streaks.'* 
These  streaks,  Mr  Hatchet  observes,  proved  to  be  yel- 
low 
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low  mica.    Thia  mineral  is  exteniallj  of  a  dark-brown* 

iron 
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<»f  the  oiv.  lustre  ia  vitreous,  in  some  parts  incliniag  to  the  metal- 
lic. It  is  moderately  hard,  but  very  brittle.  The  co* 
lour  of  the  powder  is  dark  chocolate  brown.  The  par* 
tides  are  not  attracted  by  the  magnet.  The  specific 
grayity  is  5.918. 

2.  in  the  analysis  of  this  mineral,  Mr  Hatchet  dis* 
covered,  that  it  consists  of  one  part  of  oxide  of  iron, 
and  three  parts  of  a  white-coloored  substance,  which 
exhibited  the  properties  of  an  acid.  The  acid,  under 
the  name  of  columbic  acid^  with  its  combinations  with 
the  alkalies  and  earths,  has  been  already  described.  Ha* 
▼ing  found  that  it  possessed  properties  different  from  all 
other  acids,  and  also,  that  its  base  is  metallic,  he  gave 
to  the  metal  the  name  of  coiumUum.  In  the  attempts 
which  Mr  Hatchet  made  to  reduce  it  to  the  metallic 
etate,  even  when  it  was  exposed  to  a  very  strong  heat 
with  charcoal,  the  oxide  was  only  found  in  the  state  of 
powder,  of  a  black  colour.  From  these  experiments 
it  appeared,  that  this  metal  combines  with  oxjrgen  in 
different  proportions,  and  these  oxides  are  distinguish- 
ed by  different  colours. 

3.  When  the  white  oxide  of  this  metal  was  added  to 
.  phosphoric  acid  in  solution,  and  evaporated  to  dryness, 

the  whole  was  put  into  a  cmcible,  lined  with  charcoal, 
and  exposed  to  a  strong  heat  for  half  an  boor.  The 
inclosed  matter  had  assumed  a  dark  brown,  spongy  ap- 
pearance, which  had  tome  resemblance  to  the  phosphu* 
ret  of  titanium. 

4*  No  sniphnret  was  obtained  when  it  was  mixed  and 
distilled  with  sulphur. 

,  Columbiom  combines  with  some  of  the  acids, 
forms  salts,  although  few  of  these  have  been  ex« 
amined. 


I 


L  Salts  of  Columbium. 

z.  Sulphate  of  Columbium. 

Boiling  sulphuric  acid  forms  a  transparent  colour- 
less solution,  with  columbic  acid.  When  water  is  added 
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to  this  solution,  it  becomes  torbid,  asstaming  ft  milky  Titudani. 
appearance  j  and  a  white  precipitate  is  gradnally  de* .     ^^ 
posited,  which  cracks  as  it  becomes  dry  upon  the  filter,         ' 
and,  from  white,  it  changes  to  a  lavender  blue  colour  ; 
and,  when  completely  dry,  to  a  brownish  gray.    It  is 
then  insoluble  in  water,  is  aemitransparent,  and  breaks 
with  ft  vitreous  fracture.     This  precipitate  obtained 
from  the  sulphuric  solution,  by  the  addition  of  wateTf 
is  ft  sulphftte  of  columbium. 

2.  Nitrate  of  Columbium. 

The  oxide  of  columbium  seems  to  be  perfectly  in* 
soluble,  and  remains  unchanged  in  colour,  when  digest- 
ed in  boiling  concentrated  nitric  acid. 

3*  Muriate  of  Colombinra. 

Columbic  ftcid,  when  recently  separated  from  pot- 
ash, is  soluble  in  boiling  muriatic  acid.  This  solution 
may  be  considerably  diluted  with  water,  without  any 
change  being  produced.  When  evaporated  to  diyness* 
it  left  a  pale-yellow  substance,  insoluble  in  water,  ftftd 
which  is  dissolved  with  great  difficulty,  when  it  is  again 
digested  with  mnriatic  acid. 

4.  Phosphate  of  Colnmhinm. 

A  few  drops  of  phosphoric  acid  being  added  to  a  part 
of  the  solution  of  columbium  in  concentrated  sulphuric 
acid,  at  the  end  of  about  12  hours  converted  the  whole 
into  a  white,  opaque,  stiff  jelly,  which  was  insoluble  in 
water.  When  a  small  quantity  of  phosphoric  acid 
was  added  to  the  muriatic  solution  of  columbium,  in 
a  few  hours  a  white  floccnlent  precipitnte  wfts  form- 
ed •  (a).  mphiL 


Sjlct.  VL    0/  TiTAiTWM  and  its  ComUnatumt*     ^^^ 

I.  This  metal  was  discovered  in  1^93  by  Klaprotb.Qigi^'^or 
He  obtained  it  from  a  mbeiftl  cftlled  red  $ch&rL     In  iti  diico. 
this  minenl  he  found  the  oxide  of  a  metal  diffiBrent^oT* 
from  any  other  then  known.    Previous  to  this  time, 
indeed,  the  same  oxide  had  been  discovered  by  Mr 
Gregor  in  a  black  sand,  which  is  found  in  Menacbaa 
in  GimwalL    To  this,  from  the  place,  he  gave  the 


(a)  Another  metal  has  been  more  lately  annonnced  by  Ekeberg,  which,  in  some  of  its  properties,  seems  to 
resemble  columbium.  He  obtained  this  metal  from  two  minerals  \  to  one  of  which  he  save  the  name  of  ianialitef 
which  is  of  ft  blftckisb  gray  colour,  with  some  metallic  lustre,  and  some  appearance  of  crystallization.  This  mi- 
neral is  very  hard  ^  the  specific  gravity  is  J»9S3»  When  reduced  to  powder,  it  is  of  a  brownish  gray  coloor, 
ftnd  is  not  nttracted  by  the  magnet.  To  the  ether  mineral  he  nve  the  name  of  yitrotantahte*  It  was  fbon4  in 
small  insulated  masses,  in  veins  of  feldspar,  and  black  mica,  xhe  fractnre  of  this  mineral  is  granular,  of  n^rfty 
metftllio  appearance,  and  inay  be  scratched,  although  with  difficulty,  with  a  knife.  It  is  not  attracted  by  the 
magnet.  The  specific  gravitv  is  5*  13*  From  these  minerals  this  chemist  extracted  a  substance,  which  he  con* 
eluded  to  be  a  peculiar  metal  m  the  state  of  oxide,  having  the  appearance  of  ft  white  powder.  The  following  nre 
the  properties  which  he  ascertftined. 

I.  It  IS  not  soluble  in  any  of  the  acids.     2.  The  alkalies  attract  and  dissolve  ■  considerable  quantity  of  this 
•  substance,  which  may  afterwards  be  precipitated  by  means  of  the  acids.     3.  The  whole  oxide  of  this  metal  un* 
dergoes  no  change  of  colour  by  the  action  of  heat.     4.  Its  specific  gravity  when  it  has  been  eznosed  to  a  red 
heat  is  6.5.     5.  It  fuses  with  phosphate  of  soda  and  borax,  without  communicating  to  them  any  colour.     6.  The 
oxide  of  this  metal,  heated  with  charcoal  powder,  is  reduced  to  the  metallic  state,  exhibits  a  briUiftnt  frac-  ^  j^^  ^ 
ture,  of  a  dark  gray  colour.     7.  It  is  again  converted  into  a  white  powder  by  the  ftction  of  the  ftcids.    The  cbm.  i\vL 
other  properties  of  this  substftnce  hftve  not  been  detailed  *•    To  this  metal  Ekeberg  has  given  the  name  of  p.  a;^. 
tantalium. 
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TftMiiuiii,  name  of  menachtne^  bCit  h^  had  not  succeeded  in  re- 
^^»       dacing  it  to  the  metalKc  state.     Klaproth  afterwards 

'  analyzed  the  menachamie  of  Mr  Gregor,  and  found  that 

it  was  precisely  the  sflme  as  the  oxide  of  the  metal 
which  he  discovered  in  red  schorl.  To  this  metal  he 
gave  the  name  of  titanium.    The  experiments  of  Kla* 

Soth  were    afterwards  repeated   hj  Vauqaelin   and 
echt  in  1796.     His  results  were  confirmed,  and  they 
also  succeeded  in  reducing  a  small  quantity  of  the  oxide 
X576      to  the  metallic  state. 
Natural  2.  This  metal  has  been  found  only  in  the  state  of 

hittory.  oxide.  Red  schorl  consists  entirely  of  this  oxide.  It 
has  been  found  in  different  countries,  as  in  Spain, 
France,  and  Hungary*  This  oxide  is  disseminated  in 
the  fine  specimens  of  rock  crystal,  which  are  brought 
from  Madagascar,  crystallized  in  long  brilliant  needles, 
the  form  of  the  primitive  crystal  being  a  six-sided 
prism,  with  two-sided  summits  \  that  of  the  molecule  is 
a  triangular  prism,  with  right-angled  isosceles  bases.  It 
is  of  a  red  colour  of  different  shades.  It  is  brittle,  but 
the  fragments  are  so  hard  as  to  scratch  glass.  Tlie  spe- 
cific gravity  is  from  4.180  to  4.246.  The  other  mine« 
ral,  to  which  Klaproth  has  given  the  name  of  titanite^ 
is  composed  of  oxide  of  titanium,  silica,  and  lime, 
nearly  in  equal  proportions.     Its  specific  gravity  is 

3.  Titanium  was  obtained  by  Vanquelin,  by  redu- 
cing the  native  red  oxide.  lie  mixed  together  100 
parts  of  this  oxide  with  50  of  calcined  borax,  and  50 
of  charcoal,  formed  into  a  paste  with  oil  \  and  exposed 
the  whole  to  the  heat  of  a  forge  raised  to  166^  Wedg- 
wood. By  this  process  he  obtained  a  dark-coloured, 
agglutinated  mass,  having  a  brilliant  appearance  on  the 
surface. 

4.  Titanium  obtained  in  this  way  is  of  a  reddish  yel- 
low colour,  shining  and  brilliant  on  the  surface,  and 
equally  brilliant  in  some  of  its  internal  cavities.  Its 
other  properties,  as  it  has  been  only  procured  in  very 
sroair-quantity,  have  not  been  determined. 

5.  Titanium  seems  to  be  one  of  the  most  infusible 
metals  known.  When  the  red  oxide  is  exposed  to  heat 
in  a  crucible,  it  loses  its  lustre.  By  the  action  of  the 
blow-pipe  it  is  deprived  of  its  transparence,  and  be- 
comes of  a  grayish  white  colour.  On  charcoal  it  be- 
comes still  more  opaque,  and  of  a  slate  gray*  The  ar- 
tificial carbonate  of  titanium,  exposed  to  heat  in  a  cru- 
cible, loses  -r^  of  its  weight,  becomes  yellow,  and,  as 
it  cools,  resumes  its  white  colour. 

6.  Titanium  enters  into  combination  with  phospho- 
rus, and  forms  with  it  a  phosphnret.  This  was  pre- 
pared by  Mr  Chenevix,  by  exposing  a  mixture  of  phos- 
phate of  titanium,  charcoal,  and  a  little  borax,  in  a  cru- 
cible, to  a  very  strong  heat.  The  phosphnret  which 
he  obtained  was  in  the  form  of  a  metallic  button,  of  a 
pale  white  colour,  brittle  and  granular,  and  infusible 
by  the  action  of  the  blow-pipe.    Titanium  has  not  been 

1 58 1      combined  with  sulphur. 
AAaities.         7.  This  metal  enters  into  combination  with  the  acids, 
and  forms  salts  with  them.   The  affinities  of  the  oxides 
of  titanium,  as  thev  have  been  ascertained  by  Lampa- 
dius,  are  in  the  following  order. 

Gallic  acid, 
PbosphoriC| 
Arsenici 
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Oxalic, 

Solphuric, 
Muriatic, 
Nitric, 
Acetic  f  • 


Titanium, 
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8.  In  the  experiments  which  were  made  by  Vanque-  AHoyt. 
lin  and  Hecht,  to  combine  titanium  with  other  metals, 
they  did  not  succeed  with  silver,  copper,  lead,  or  ar* 
seoic  'y  hot  they  formed  an  infusible  alloy  with  iron,  of 
a  gray  colour,  interspersed  with  yellow-coloured  shin« 
ing  particles. 


I.  Salts  of  Titanium. 
I.  Sulphate  of  Titanium. 


1 5^3 


According  to  the  experiments  of  Klaproth,  sulphuric  Salts, 
acid  has  no  action  on  the  native  red  oxide  of  titanium 
firom  Hungary ;  but  this  acid  is  found  to  dissolve  the 
carbonate  of  titanium  with  effervescence;  and  when 
this  solution  is  evaporatedi  the  red  oxide  is  converted 
into  a  white,  opaque,  gelatinous  mass.  This  was  the 
result  of  Klaproth^s  experiment.  In  those  of  Vauqne- 
lin  and  Hecht,  sulphuric  acid  being  boiled  with  carbo- 
nate of  titanium,  assumed  a  milky  appearance,  and 
there  were  formed  white,  light  flakes,  which  were  dis- 
solved by  a  stronger  heat }  the  fluid  became  transpa- 
rent, but  did  not  afford  crystals, 

2.  Nitrate  of  Titanium. 

Nitric  acid  has  scarcely  any  perceptible  action  on  ti- 
tanium, but  it  combines  with  the  carbonate,  and  forms 
a  transparent  solution,  which  assumes  an  oily  appear- 
ance in  the  air,  and  affords  transparent  crystals  in  the 
form  of  elongated  rhombs,  having  the  opposite  angles 
truncated,  so  as  to  represent  hexagonal  tables.  But 
according  to  Vauquelin  and  Hecht,  when  they  heated 
a  mixture  of  nitric  acid  with  carbonate  of  titanium,  ni- 
trous gas  was  disengaged,  and  the  liquid  remained 
milky.  Sugar  added  to  the  mixture  causes  a  precipi- 
tate of  the  oxide,  of  a  whiter  colour  than  the  carbo- 
nate \  and  if  the  nitric  acid  be  employed  diluted,  the 
oxide  of  titanium  is  dissolved,  but  the  solution  becomes 
turbid  by  means  of  heat,  and  thus  the  addition  of  calo- 
ric opposes  the  combination  of  this  oxide  with  nitric 
acid,  by  oxidating  it  in  a  higher  degree  than  what  is 
soluble  in  this  acid. 

3.  Muriate  of  Titanium. 

The  carbonate  of  titanium  is  soluble  in  muriatic 
acid  ;  and  according  to  Klaproth,  the  solution  affords  a 
yellowish,  transparent  jelly,  which  contains  numerous 
transparent,  cubic  crystals.  Vauquelin  and  Hecht 
found,  that  the  carbonate  of  titanium  is  dissolved  with 
effervescence  in  concentrated  muriatic  acid  ;  and  the 
solution  assumes  a  deep  vellow  colour,  when  it  is  made 
without  the  assistance  of  heat.  Whon  it  was  heated, 
it  was  reduced  to  a  flaky  mass,  which  was  neither  re- 
dissolved  by  water,  nor  by  new  additions  of  the  acid. 
A  similar  solotion  which  was  not  heated  remained 
transparent  i  hut  when  this  solution  was  exposed  to  a 
temperature  of  about  170^,  it  was  converted  into  a 
yellow,  trausparent  jelly,  of  an  acid  and  very  astrin- 
gent taste,  which,  by  cooling,  deposited  a  great  num- 
ber of  small  crystals  which  effloresced  in  the  air. 

When  . 
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Tiiftoiimi,  Wben  tbls  sdlation  wa8  boiled,  oxymorialic  acid  gaa 
8co.  was  dtiengagedy  the  oxide  was  precipitated,  and  is  do 
»  — •"  longer  soluble  in  muriatic  acid,  till  it  is  boiled  for  a 
long  time  with  nitric  acid ;  from  which  it  appears, 
that  the  oxide  of  titanium  must  have  a  great  proportion 
of  oxygen,  to  combine  with  muriatic  acid,  and  in  this 
state  it  can  only  combine  with  it  in  the  cold,  because 
when  it  is  exposed  to  heat,  the  acid  carries  off  a  por- 
tion of  its  oxygen,  which  renders  it  insoluble.  The 
oxide  of  titanium,  separated  from,  muriatic  acid  by  the 
action  of  the  blow-pipe,  assumes  a  beautiful  orange- 
yellow  colour* 

,.^  4.  Carbonate  of  Titaniom. 

Prepam-         One   part  of  the  red  oxide  of  titanium,   and  five 
^^''  parts  of  carbonate  of  potash,  exposed  to  a  red  heat  in 

a  crucible,  were  soon  fused,  and  formed  a  solid  mass 
of  a  whitish  gray  colour,  with  small  needle-form  cry- 
stals on  the  surface.  When  this  was  reduced  to  pow- 
der, and  washed  with  warm  water,  there  was  deposit- 
ed a  light  white  powder,  which  was  found  to  be  car- 
bonate of  titanium.  The  arsenic  and  phosphoric  acids 
caude  a  white  precipitate  of  the  oxide  of  titanium  from 
its  solution  in  acids.  A  similar  precipitate  is  produced 
by  oxalic  and  tartaric  acids ;  but  it  is  instantly  re-dis- 
solved, and  tbe  solution  recovers  its  transparency. 
'3^5  .  The  oxide  of  titanium  is  precipitated  from  its  solu- 
uniamd^  tion  in  acids  5  I.  By  carbonate  of  potash,  in  the  form 
c«.nposed.  of  a  white  flaky  matter,  and  by  ammonia  in  the  same 
way.  2.  Prnssiate  of  potash  causes  a  copious  precipi- 
tate of  a  mixed  colour  of  green  and  brown.  3.  Infu- 
sion of  nut-galls  produces  a  very  voluminous  precipi- 
tate, of  a  reddish  brown  colour ;  and  if  the  solution 
be  not  too  much  diluted  with  water,  it  coagulates  like 
blood.  A  rod  of  tin  introduced  into  a  small  bottle, 
with  a  solution  of  this  oxide  in  muriatic  acid,  caused 
in  a  few  minutes  a  pale  rose  colour,  in  that  part  of  the 
solution  near  the  rod.  This  colour  soon  changed  to  a 
beautiful  ruby.  A  rod  of  zinc  first  produced  a  violet 
colour,  and  afterwards  that  of  indigo.  4.  Sulphuret 
of  ammonia  combined  with  this  solution,  produced  a 
pale  green  colour,  and  a  precipitate  of  a  bluish  green. 


Sect.  VII.  Of  Vravwm  and  tU  Combinations. 
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_  I.  This  metal  was  discovered  by  Klapreth  in  tbe 

"^^  year  1789.  It  was  then  announced  as  a  metal  more 
difficult  to  be  reduced  than  manganese,  externally  of  a 
gray  colour,  and  internally  of  a  clear  brown,  of  consi- 
derable lustre,  and  middling  hardness ;  that  it  might 
be  scratched  and  filed,  and  that  its  oxide  gives  a  deep 
I  -87  orange  colour  to  porcelain. 
Naiurai  2*  I^  ^^^  ^^^°  obtained  from  three  different  mine- 

.hiitorj.  '  rals.  The  first  is  in  the  state  of  sulphuret,  of  a  black- 
ish colour,  and  of  a  shining  fracture,  and  sometimes 
lamellated.  This  has  been  called  pitch  blende.  The 
specific  gravity  is  from  6.37  to  7.50.  In  this  state  it 
is  sometimes  combined  with  iron  and  sulphurated  lead. 
The  uranium  is  in  the  metallic  state.  The  second  ore 
from  which  this  metal  is  obtained,  is  the  native  oxide 
'  of  uranium.  It  is  always  in  the  state  of  yellow  pow- 
der, on  the  surface  of  the  sulphuret.  The  specific 
gravity  is  3.24*  When  it  is  of  a  pore  yellow  colour. 
It  is  then  a  pnro  oicide.    Tbe  third  ore  of  the  metal  it 


the  native  carbonate  of  uranium*    Of  this  there  are  X7maii»t 
two   distinct  varieties,  the  one  of  a  pale  green,  and       du-. 
sometimes  of  a  silvery   white  colour.      This  contains  *       v   "^ 
but  a  small  quantity  of  the  oxide  of  copper,  and  ie 
very  rare.      The  other  is  of  a  shining  deep  grceOy 
which  is  the  green  mica  or  glimmer  of  mineralogists. 
Klaproth  supposed  that  it  contained  an  oxide  of  ura- 
nium, mixed  with   the  oxide  of  cofiper-}  but  it  baa 
been  since  discovered  to  have  carbonic  acid  in  its  com- 
position.    It  is  crystallized  in  small  square  plates,  and 
sometimes,  though  rarely,  in  complete  octahedron^  ,  ^gg 

3*  The  process  by  which  Klaproth  redoced  tiKs  OMKABaljasof 
tal,  is  tbe  following.  He  mixed  the  yellow  oxide  of  the  on. 
uranium,  precipitated  from  its  solutions  by  an  alkali, 
with  linseed  oil,  in  the  form  of  a  paste,  and  this  being 
exposed  to  a  strong  beat,  there  remained  a  black 
powder,  which  had  lost  rather  more  than  one-fourth 
of  its  weight.  It  was  then  exposed  to  the  heat  of  a 
porcelain  furnace,  in  a  close  crucible,  and  the  oxide 
was  afterwards  found  in  a  cobeornt  mass,  but  friable 
under  tbe  fingers,  and  reduced  to  a  black  shining 
powder.  It  decomposed  nitric  acid  with  effervescence* 
This  black  powder,  covered  with  caJcined  borax,  was 
for  the  second  time  exposed  to  a  still  stronger  heat,  by 
which  a  metallic  mass  was  obtained,  consisting  of  veij 
small  globules  adhering  together.  i^g^ 

4*  The  colour  of  uranium  is  of  a  dark  gray,  and  Properties 
internally  of  a  pale  brown.     It  has  little  brilTiancy,  on 
account  of  the  spongy  mass,  in  which  state  it  was  ob- 
tained.    It  may  be  scratched  with  a  knife,  and  is  ex- 
tremely infusible.     Tbe  specific  gravily  is  6.440. 

5.  When  uranium  is  exposed  to  a  red  heat  in  tbe 
open  air,  or  when  it  is  acted  on  by  tbe  blow-pipe,  it 
undergoes  no  change.  The  yellow  oxide  of  uranium 
does  not  melt.  It  acquires  a  browtiisb  gray  colour 
when  it  is  long  heated  in  the  air,  but  it  has  not  been 
ascertained  whether  it  gains  or  loses  oxygen. 

6.  The  oxide,  of  uranium  is  redoeed  by  means  of 
charcoal,  when  it  is  exposed  to  heat.  Little  is  known 
of  the  combination  of  uranium  with  phosphorus  \  but 
when  the  oxide  was  treated  with  blood,  and  a  strong, 
heat  applied,  an  acrid  bitter  mass  was  obtained,  whicE 
was  supposed  to  owe  its  fusibility  to  the  phosphorus 
which  it  contained. 

7.  Urantnm  has  not  been  artificially  combined  witli 
sulphur,  but  it  is  not  improbable  that  such  a  comhinalioo 
might  take  place,  since  it  is  found  native  in  this  state* 
Of  the  alloys  of  uranium  with  other  metals  nothing  is 
yet  known. 


I.  Salts  of  Uranium* 

z.  Sulphate  of  Uranium. 

The  yellow  oxide  of  uranium  is  readily  dissolved  in 
diluted  sulphuric  acid}  and  tbe  solution  affords,  by 
evaporation,  a  salt  of  a  vellow'  odour,  in  the  form  of 
small  prisms.  The  sulphate  of  uranium  is  different 
from  all  other  metallic  salts  yet  known,  in  colour,  form, 
and  other  properties. 

2.  Nitrate  of  Uranium. 

Nitric  acid  dissolves  with  equal  facility  tbe  oxide  of 
uranium.  The  solution  beinff  slowly  evaporated, 
yields  large  orystals  in  regular  nexagonal  tables,  of  a 

yellowish 
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Cobalt,    yellowisb  gr^en  colour.      Tbe  cryttals  of  nitrate  of 
,     &-C.      ttraniam  are  the   most  beaatifol  of  all   tbe  metallia 
•  ^      salts. 

3.  Moriate  of  Uraniam. 

Muriatic  acid  also  dissoWes  the  oxide  of  oraniuro, 
and  furnishes  small  yellow  crystalS|  whicli  are  deli* 
quescent  in  the  air. 

4.  Fluate  of  Uranium. 

Fluoric  acid  combines  with  the  oxide  of  uranium,  and 
forms  with  it  a  crystallized  salt,  which  is  not  altered  hy 
exposure  to  the  air. 

5.  Phosphate  of  Uranium. 

Phosphoric  acid  enters  into  combination  with  the  ox* 
ide  of  uranium,  and  forms  with  it  yellowish  white  flakeS| 
which  are  very  little  soluble  in  water. 

6.  Arseniate  of  Uranium. 

Arsenic  acid  may  be  combined  with  uranium,  by  de- 
composing tlie  nitrate  by  means  of  an  alkali.  A  pre* 
cipitate  is  obtained  of  a  yellowish  powderi  which  is  the 
arseniate  of  uranium. 

7*  Molybdate  of  Uranium. 

In  the  same  way  molybdate  of  uranium  may  be 
obtained  by  adding  a  solution  of  molybdate  of  potash 
to  the  nitrate  of  nraoium.  It  is  obtained  in  the  form 
of  powder. 

8.  Acetate  of  Uranium. 

The  oxide  of  uranium  is  soluble  in  concentrated  ace- 
tic acid,  with  tbe  assistance  of  heat }  and  beautiful  yel- 
low crystals  are  obtained,  in  the  form  of  long,  slender, 
transparent,  four-sided  prisms,  terminated  by  four-sided 
1591      pyramids.  .  ' 

I>econipoti-     Tbe  solutions  of  the  oxide  of  uranium  in  acids  are 
tionorthe  precipitated  by  the  alkaline  sulphurets,  of  a  brownish 
•alttof  nm-y^jl^^^  and  their  surface  is  covered  at  the  same  time 
with  a  gray  metallic  pellicle.     The  fixed  alkalies  pre- 
cipitate from  their  solutions  an  oxide  of  uranium,  of  an 
orange  yellow  colour  ^  ammonia  occasions  a  precipitate 
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of  a  bright  yellow }  and  the  alkaline  cArbooates  throw 
down  a  carbonate  of  uraniam  of  a  whitish  yellow, 
which  is  redlssolved  in  an  excess  of  alkali.  Tbe  infusion 
of  nnt-galls  thrown  into  one  of  these  solutions,  the  ex- 
cess of  whose  acid  has  been  taken  up  by  an  alkali,  pro- 
duces a  chocolate  brown  precipitate.  Zinc,  iron,  and 
tin,  introduced  into  these  solutions,  produce  no  change 
of  colour,  either  in  the  cold  or  by  heat. 

Sect.  VIIL  OJCgRiuM. 

Cerium  was  discovered  by  Berzelius  and  Hisinger  Uttto^ 
in  a  Swedish  mineral,  formerly  supposed  to  be  an  ore  ^  ^~ 
of  tungsten.  It  is  denominated  cerium,  from  the  planet  "^*^'' 
Ceres,  discovered  about  tbe  same  time ;  and  the  mine- 
ral containing  it  is  named  cerite.  When  this  mi- 
neral is  dissolved  in  nitro-muriatic  acid,  the  solution, 
after  being  rendered  neutral  by  potash,  is  precipitated 
with  tartrite  of  potash  or  oxalic  acid.  This  precipi- 
tate, when  calcined,  is  the  white  oxide  of  cerium.  The 
metal  itself  has  very  seldom  been  obtained  pure,  and 
only  in  very  minute  quantity.  It  is  white,  Yery  hard, 
brittle,  and  volatile.  It  is  capable  of  combining  with 
another  portion  of  oxygen  by  beat,  and  the  peroxide 
thus  obtained  is  red.  The  solutions  of  the  oxides  in 
the  acids  are  either  yellow  or  red,  and  give  precipi- 
tates of  different  shades  of  these  colonrs. 

Sect.  IX.  Of  Cobalt  and  its  Combinations* 

I.  The  mineral  called  cobalt^  or  coboli^  (b)  seems  to  tf j^jiXy 
have  been  first  employed  to  give  a  blue  colour  to  glass 
after  tbe  middle  of  tbe  i6th  century^  but  it  was  not 
till  about  the  year  1732,  that  cobalt  was  distinguished 
as  a  peculiar  metal  by  Brandt,  a  Swedish  chemist,  who 
extracted  it  from  its  ore,  and  examined  some  of  its  pro-« 
perties.  In  1761  Lehman  gave  a  particular  account 
of  thfl  nature  and  properties  of  this  substance  )  but  his 
researches  were  chiefly  limited  to  the  mineral  in  the 
state  of  ore.  Bergman  afterwards  examined  this  metal, 
and  pointed  out  the  difference  between  it  and  nickel^ 
manganese,  and  iron.  The  nature  of  it  has  been  more 
lately  investigated  by  Tassaert  and  Thenard,  and  some 
other  French  chemists. 

2.  Cobalt 


(b)  The  following  curious  information  is  given  by  Beckman  with  regard  to  the  discovery  of  this  mineral. 
*^  About  the  end  of  tbe  1 5th  century,  cobalt  appears  to  have  been  dug  up  in  great  quantity  in  the  mines  on  the 
borders  of  Saxony  and  Bohemia,  discovered  not  long  before  that  period.  As  it  was  not  known  at  first  to 
what  use  it  could  be  applied,  it  was  thrown  aside  as  a  useless  mineral.  Tbe  miners  had  an  aversion  to  it,  not 
only  because  it  gave  them  much  fruitless  labour,  but  because  it  often  proved  prejudicial  to  their  health  by  tbe 
arsenical  particles  witli  which  it  was  combined  \  and  it  appears  even  that  the  mineralogical  name  co6alt  then 
first  took  its  rise.  At  any  rate,  I  have  never  met  with  it  before  the  beginning  of  the  sixteenth  century  ^ 
and  Matbesius  and  Agricola  seem  to  have  first  used  it  in  their  writings.  Frisch  derives  it  from  the  Bohemian 
word  kofv^  which  signifies  metal  ^  but  tbe  conjecture  that  it  was  formed  from  cobaku^  which  was  the  name  of  a 
spirit  that,  according  to  the  superstitious  notion  of  the  times,  haunted  mines,  destroyed  the  labours  of  the  miner*, 
and  often  gave  them  a  great  deal  of  unnecessary  trouble,  is  probable }  and  there  is  reason  to  think  that  the  lat- 
ter is  borrowed  from  the  Greek.  The  miners,  perhaps,  gave  this  name  to  the  mineral  out  of  joke,  because  it 
thwarted  them  as  much  as  the  supposed  spirit,  by  exciting  false  hopes,  and  rendering  their  labour  often  fruitless. 
It  was  once  customary,  therefore,  to  introduce  into  the  church  service  a  prayer  that  God  would  prtserve  miners 
and  their  works  from  koboiU  and  spirits.** 

**  Matbesius,  in  his  tenth  sermon,  p.  50 v,  where  he  speaks  of  the  catfmtaJbsnUs^  says :  '  Ye  miners  call  it 
hobfUt}  the  Germans  call  the  black  devil  and  the  old  deviPs  whores  and  hags  old  and  black  Aofe/,  which  by  their 
witchcraft  do  injury  to  people  and  to  their  cattle.'— 'Whether  the  devil,  therefore,  and  his  hags,  gave  this  name  to 
cobalt,  or  cobalt  nve  its  name  to  witchesi  it  is  a  poisonous  and  noxious  metal.** 

Vol.  V.  Part  II.  f  4^^ 
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2.  Cohalt  has  never  been  found  in  nature  In  a  state 
of  purity.     It  is  either  alloyed  with  arsenic,  both  me- 
tals being  in  the  metallic  state,  or  it  is  combined  with 
sulphur  and  arsenic,  or  in  the  state  of  oxide,  or  form- 
ing a  salt  with  arsenic  acid.    i.  In  the  first  state,  when 
it  IS  alloyed  with  arsenic,  it  is  of  a  gray  or  whitish  ap- 
pearance, with  some .  degree  of  brilliancy.    The  speci- 
fic gravity  is  7«72*   It  is  sometimes  crystallized  in  cubes, 
or  octahedrons.     When  small  fragments  of  this  mine- 
ral are  exposed  to  the  action  of  the  blow-pipe,  or  even 
to  the  flame  of  a  candle,  they  give  out  a  garlic  smell. 
2«  The  combination  of  sulphur  and  arsenic  with  cobalt 
is  denominated  gray  coBali  ore.     The  specific  gravity 
Is  from  6,^^  to  6.4^.    The  structure  is  lamellated,  and 
when  it  is  heated,  it  emits  no  garlic  smell.     It  crystal- 
lizes in  octahedrons,  dodecahedrons,  and  some  other 
forms  resembling  the  sulphuret  of  iron,  with  irhlch  It 
is  frequently  combined.     3.  The  third  species  of  co- 
balt ore  is  the  oxide.     It  is  found  in  black,  friable 
masses,  or  in  the  state  of  a  black  efflorescence,  which 
soils  the  fioeers.   This  is  a  pure  oxide  of  cobalt.    4.  The 
fourth  species  is  the  arseniate  of  cobalt,  which  has  been 
distinguished  by  the  names  ofjlowers  9/*  cobalt^  cobalt 
bloom.    It  is  of  a  peaoh-blossom  colour,  sometimes  in 
the  state  of  efflorescence,  sometimes  in  the  form  of  small 
needles  of  a  deep  colour,  which  remains  even  after  they 
are  reduced  to  powder,  and  sometimes  in  four-sided 
prisms  terminated  by  two  sided  summits^     When  it  is 
placed  on  hot  coals,  it  gives  out  a  strong  garlic  smell, 
loses  its  colour,  and  becomes  black. 

3.  To  procure  the  pure  metal  from  the  ores  of  co« 
balt,^tlie  oxide  in  the  state  of  black  powder,  after  be- 
ing roasted,  is  mixed  with  three  times  its  own  weight 
of  black  flux  and  a  little  common  salt,  pot  into  a  eru- 
cible  lined  with  charcoal,  and  exposed  to  a  forge  heat. 
When  the  fusion  is  completed,  the  crucible  is  to  be 
slightly  agitated,  to  collect  together  the  metallic  glo- 
bules into  one  mass.  Sometimes  two  metallic  buttons 
are  found  under  the  vitreous  sconee.  The  cobalt  oc- 
cupies the  upper  part,  and  the  bismuth  being  heaviest, 
is  lowest.  In  this  state  the  cobak  is  almost  always 
combined  with  a  small  portion  of  arsenic,  nickel,  or 
iron.  But  if  the  crystallized  gray  oxide  of  cobalt  has 
been  employed,  the  metal  is  obtained  very  pure,  by  the 
above  process  j  and  when  the  ore  is  rich,  it  yields  from 
60  to  80  per  cent. 

By  a  diflPerent  process,  cobalt  may  be  obtained  in 
the  metallic  state,  which  consists  in  treating  the  ore 
with  nitric  acid,  which  oxidates  and  dissolves  both  the 
cobalt  and  the  iron.  These  oxides  are  precipitated 
by  carbonate  of  soda,  and  well  washed  with  water. 
They  may  be  separated  by  means  of  nitric  acid,  which 
dissolves  the  oxide  of  cobalt,  without  teaching  that  of 
the  iron. 

4.  Cobalt  is  of  a  gray  colour,  inclining  to  red,  and  of 
a  very  fine  granulated  texture.  It  is  very  brittle,  so 
thai  it  is  easily  reduced  to  a  fine  powder,  which  is  of  a 
gray  colour,  and  with  little  briiliaocy.  The  specific 
gravity,  according  to  Bergman,  is  7.700  >  according  to 
others,  it  is  from  7.8 11  to  8.5384. 

5*  Cobalt  is  one  of  the  most  infusible  metals,  requir* 
ing  a  temperature  equal  to  130°  Wedgwood.  It  be- 
comes red  before  it  melts.  When  it  is  slowly  cooled, 
and  by  pouring  out  a  part  of  the  fluid  when  it  becomes 
solid  at  the  edges,  the  cavity  is  found  iioed  with  pria- 


matjc  crystals.   The  same  crystallization  may  be  efiect-    Cobalt; 
ed  by  inclining  the  crucible  at  the  moment  the  surface      &c 
becomes  solid.  ^ 

6.  When  cobalt  Is  exposed  to  a  red-heat  is  an  ^P^n^^A^^^ 
vessel,  it  first  loses  its  colour  and  its-briHtaocy,  becomes 
of  a  deep  gray  colour,  and  then  passes  to  a  black,  or  aa 
intense  blue.  With  a  still  more  violent  heat,  thia  last 
oxide  melts  into  a  bluish  black  glass.  It  appears,  firom 
the  experiments  of  Thenard,  that  cobalt  combines  with 
different  proportions  of  oxygen,  forming  diflferent  oxides* 
When  a  solution  of  cobalt  in  acids  is  precipitated  by 
an  alkali,  the  precipitate  which  is  formed  is  first  of  a 
lilach  colour  j  and  with  an  excess  of  base  it  becomes 
successively  bine  and  olive,  and  at  last  by  dryug  it  be- 
comes entirely  black.  These  different  changes  depend 
on  the  different  proportions  of  oxygen  wilh  which  it 
combines. 

He  precipitated  a  solotion  of  cobdt  by  pufe  potashb 
The  oxide  collected  on  a  filter  was  blue,  and  when  ex- 
posed to  the  air  it  became  of  an  olive  colour )  and  when 
washed  with  oxy muriatic  acid,  it  changed  from  green 
to  brown,  and  from  this  shade  to  the  deepest  black* 
The  black  oxide  dissolved  with  effervescence  in  muria« 
tic  acid ;  oxymuriatic  acid  gas  was  emitted  in  great 
abundance,  and  when  the  muriatic  acid  was  ooncen* 
trated,  the  solution  was  of  a  green  colour,  which  in  the 
space  of  24  hours  became  purple.  When  the  acid  was 
dilttted  it  became  instantly  red.  The  oxide  is  soluble 
in  sulphuric  and  nitric  acids,  and  the  solution  is  of  a 
red  colour,  accompanied  with  the  evolution  of  bubbles, 
which  seem  to  be  oxygen  gas. 

The  brown  and  coloured  oxides  produce  with  sul- 
phuric, nitric,  and  muriatic  acids,  similar  eflTects  with 
the  black  oxide.  With  muriatic  acid  they  both  give 
out  oxymuriatic  acid,  and  form  a  solution  of  a  green 
colour,  which  in  time  passes  to  a  purple ;  or,  if  the 
acid  be  diluted  with  water,  it  becomes  instantly  red. 
The  olive-coloured  oxide  is  prepared  by  pouring  potash 
into  a  solution  of  cobak*  There  is  formed  a  blue  pre- 
cipitate, whieh  exposed  to  the  air  becomes  green.  If 
this  oxide  be  treated  with  diluted  muriatic  acid,  oxy* 
muriatic  acid  is  obtained  with  a  slight  degree  of  heat, 
and  the  solution  becomes  more  and  more  red,  as  this 
acid  is  disengaged  $  so  that  the  blue  oxide  combines 
with  the  oxygen  of  the  air. 

The  blue  oxide  of  cobalt,  Thenard  thinks,  is  most 
conveniently  obtained  by  calcining  the  black  oxide^for 
half  an  hour  in  a  cherry-red  heat.     It  assumes  a  blue 
colour,  by  being  deprived  of  part  of  its  oxygen.     This 
oxide  dissolves  in  acids,  without  the  disengagement  of 
any  gas.     Its  solution  in  concentrated  muriatic  acid  is 
green,  but  if  the  acid  be  diluted  with  water,  it  is  red.      j..^ 
Thenard  conclades  from  his  experiments,  that  there  are  Qiid«s 
four  different  oxides  of  cobalt }  the  blue,  the  olive,  tfaeCov« 
brown,  and  the  black }  althongh  he  supposes  that  the 
brown   may  be  a   mixture    of  the  olive  and   black 
oxides  *.  c£l^^ 

7.  There  is  no  action  between  azote,  hydrogen,  O'^io— ai^. 
carbon,  and  cobalt.  xd6&' 

8.  Phosphorus  enters  into  combination  with  cobalt^  Phoi^v- 
by  projecting  bits  of  phosphorus  on  small  pieces  of  ce**^^ 
halt,  red  hot,  in  a  crucible.     The  metal  is  instantly 
fused,  and  it  absorbs  about  f\  of  its  weight  of  phospho* 

A  crust  is  formed  at  the  same  time  on  the  sur- 
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bait  has  a  metalUe  lustre,  b  of  a  whiter  ooloar  than 
the  metal  itself,  and  is  more  brittle.  It  loses  its  brilli- 
ancy in  the  air  (  and  by  the  action  of  the  bloir-pipe, 
phosphorus  is  disengaged  from  the  metallic  globule, 
and  inflames  on  the  surface.  There  remains  behind 
a  vitreous  globule  of  a  deep  blue  colour. 

5^  Sulphur  combines  with  difficulty  with  cobalt,  but 
the  compound  may  be  formed  by  the  aid  of  the  alkalies. 
This  metal  is  soluble  in  the  alkaline  sulphnrets,  and 
the  result  is  a  sulphoret  of  ocobalt,  of  a  yellowish 
white  colour,  which  is  only  decomposed  by  means  of  the 
acids. 

10.  Cobalt  enters  Into  •combination  with  the  acids, 
and  forms  salts.  It  forms  ftHovs  also  with  most  of  the 
metals.  The  order  of  the  affinities  of  cobalt  and  its 
oxides,  according  to  Bergman,  is  the  following :  - 
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2.  It  is  by  the  precipitatiiHi  of  this  lalL  that  tbe    CoUdt, 
oxide  of  cobalt  is  obtained  for  the  purpose  of  enamels,      &c 
and  for  giving  a  colour  to  porcelain.     When  the  oxide        '    ~* 
is  precipitated  by  means  of  an  alkali,  it  is  ndlssolvedj^^i^ 
when  the  alkali  is  added  in  excess. 


Cobalt. 

Iron, 

Nickel, 

Arsenic, 

Copper, 

Gold, 

Platinum, 

Tin, 

Antimony, 

Zinc, 

FhoRphorus, 

Sulphur, 


Oxide  of  Cobalt. 

Oxalic  acid. 

Muriatic, 

Sulphuric, 

Tartaric, 

Nitric, 

Phosphoric, 

Fluoric, 

Saclactic, 

Succinic, 

Lactic, 

Acetic, 

Arsenic, 

Boracic, 

Prussic, 

Carbonic 


I.  Salts  of  Cobalt. 

1.  Sulphate  of  Cobalt. 

T.  Concentrated  and  boiling  sulphuric  acid  is  decom- 
posed by  cobalt,  with  the  evolution  of  sulphurous  acid 
gas.  A  thick,  grayish  mass,  inclining  to  red,  is  form* 
ed.  Water  dissolves  the  sulphate  of  cobalt,  and  affords 
a  grayish  coloured  liquid. 

2.  The  sulphate  of  cobalt  crystallizes  in  small 
'needles,  or  four-sided  rhomboidal  prisms,  terminated 
by  two-sided  summits.  It  is  of  a  reddish  colour,  and 
is  soluble  in  24  parts  of  water.  It  is  decomposed  by 
heat,  and  there  remains  behind  tbe  black  oxide  of  co- 
balt. By  the  action  of  the  blow-pipe  it  swells  up 
'with  effervescence.  The  alkalies  also  decompose  it, 
by  precipitating  «  reddish  yellow  oxide.  One  hun- 
dred parts' of  cobalt  furnish  140  parts  of  this  precipi- 
tate by  pure  alkalies  ^  ,but  when  the  precipitation  is 
effected  by  means  of  the  alkaline  carbonates,  160  parts 
are  obtained. 

2.  Nitrate  of  Cobalt. 

I.  Nitric  acid  combines  with  cobalt,  with  the  assist- 
ance of  a  moderate  heat.  Nitrous  gas  is  disengaged, 
the  metal  is  oxidated,  and  is  dissolved  in  the  acid. 
The  solution  is  of  a  flesh-red  colour,  but  when  it  is 
concentrated,  of  a  brown  colour.  By  evaporation  it 
affords  small  reddish -coleured  prismatic  crystals,  which 
are  deliquescent  -in  the  air,  and  which  being  placed  on 
red^iot  burning  coals,  swell  up,  and  are  decomposed, 
leaving  behind  a  deep  red  oxide. 


5.  Nitrate  of  Ammonia  and  Cobalt. 

This  triple  salt  was  formed  by  Thenard,  by  adding 
to  a  solution  of  xsobalt  in  nitric  acid,  ammonia  in  ex- 
cess. No  precipitate  is  obtained.  This  solution  be- 
ing fiUered  and  evaporated  to  dryness,  and  the  residue 
being  dissolved  in  water,  and  again  evaporated,  yield- 
ed, on  cooling,  regular  cubic  crystals  of  a  red  colour, 
and  of  a  pungent  taste.  They  were  not  changed  by 
exposure  to  atmospheric  Air.  Being  calcined  in  a  cru- 
cible, they  burned  like  nitrate  of  ammonia,  with  a  vi* 
vid,  yellowish  white  flame.  The  residue  was  a  black 
substance,  which  bad  all  tbe  properties  of  cobalt. 
The  solution  of  this  salt  in  water  is  not  precipitated  by 
any  of  the  alkalies  or  earths.  It  is  still  more  readily 
decomposed  by  sulphurated  hydrogen,  or  the  hydro> 
Bulphurets.  When  it  is  boiled  with  potash,  ammonia 
is  disengaged  j  the  oxide  of  cobalt  is  precipitated,  and 
a  nitrate  of  potash  is  formed  *•  *  •^^"^  ^ 

4,  Muriate  of  Cobalt.  ^i^. 

c.  Muriatic  acid  has  no  effect  on  cobalt  in  the  cold }  p  '^^ 
but  a  small  quantity  is  dissolved  with  the  assistance  of  |j^^|^*'*' 
heat.    But  the  black  oxide  of  cobalt  is  readily  dissolv- 
ed in  muriatic  acid.   The  solution  is  accompanied  with 
effervescence,  and  the  disengagement  of  oxyrouriatie 
acid  gas.    When  this  solution  is  concentrated  by  eva-  ' 
poration,    it   becomes   of  a  £ne  green  colour,  which 
changes  to  red   when  it  is  diluted  with  watec    By 
farther  evaporation  it  is  crystallized,  and  affords  sniaU 
deliquescent  crystals  of  muriate  of  cobalt  in  the  form 
of  needles.  1668 

2.  When  these  crystals  are  dissolved  in  water,  and^^P^^he- 
so  diluted  that  the  solution  is  nearly  colourless,  cha-^^"^  ' 
racters  marked  with  it  on  paper  disappear  entirely; 
but  when  heated,  assume  a  fine  green  colour.  This 
solution  was  one  of  the  first  known  nrmpathetic  inks. 
In  making  experiments  with  this  solution,  the  charac- 
ters are  written  on  paper,  or,  that  the  experiment  may 
be  more  amusing,  a  landscape  is  drawn  with  a  pen- 
cil, representing  the  verdure  of  summer  00  a  winter 
scene.  Those  parts  of  the  picture  in  which  the  sym- 
pathetic ink  has  been  used,  are  invisible  in  the  cold  ^ 
but  when  it  is  moderately  heated,  they  become  of  a 
fine  green  colour,  changing  from  the  winter  to  the 
summer  scene.  When  it  is  removed  to  the  cold,  the 
colour  again  •disappears^  and  if  too  much  heat  be  not 
applied,  tbe  same  change  may  be  frequently  repeated. 
When  too  much  heated,  the  blue  colour  is  converted 
to  a  brown,  which  becomes  permanent.  ,^^ 

3.  Various  theories  have  been  proposed  to  acconut  Tbeoriw. 
for  this  remarkable  change.  According  to  some,  it 
is  owing  to  the  moisture  of  the  atmosphere  being  ah- 
sorbed  that  the  colour  disappears .j  and  when  this  is 
driven  off  by  heat,  it  is  restored.  But  to  this  opinion 
it  has  been  objected,  that  the  same  effect  is  produced, 
when  paper,  on  which  characters  have  been  written 
with  this  solution,  is  entirely  excluded  from  the  at- 
mosphere, by  being  introduced  into  close  vessels.  Ao- 
cording  to  others,  the  sympathetic  effect  of  this  solu- 
tion depends  on  the  iron  which  is  combined  with  the 
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cobalt.  Some  stippose  Ifaat  tbe  concentration  of  t<he 
solution,  which  takes  place  by  the  action  of  heat,  is 
tbe  cause  of  the  appearance  of  the  colour  \  and  its  di- 
lution, by  absorbing  moisture  from  the  atmosphere, 
the  cause  of  its  disappearance ;  while  others  are  of 
opinion  that  it  is  partially  deprived  of  its  oxygen  by 
being  heated,  and  absorbs  it  again  in  the  coid,  when 
the  colour  vanishes. 

The  sympathetic  ink  may  be  easily  prepared,  by 
dissolving  the  zafire  of  commerce  in  nitro-muriatic 
acid. 

5.  Fluate  of  Cobalt. 

Fluoric  actd  dissolves  the  oxide  of  cobalt,  and  forms 
with  it  a  yellow-coloured  gelatinous  solution  ^  or,  by 
careful  evaporation,  it  affords  crystals,  which  are  fiuate 
of  cobalt. 

6,  Borate  of  Cobalt. 

Boracic  acid  has  no  action  on  cobalt ;  but  it  com- 
bines with  the  oxide,  by  mixing  a  solution  of  nitrate 
of  cobalt  with  a  sohition  of  borax. 

7.  Phosphate  of  Cobalt. 

Phosphoric  acid  dissolves  iUe  oxide  of  cobalt,  and 
forms  with  it  a  reddish-coloured  turbid  solution,  which 
affords  a  precipitate  when  the  acid  is  aatarated. 

8.  Carbonate  of  Cobalt*  . 

This  salt  is  formed  by  precipitating  cobalt  from  its 
solutions  in  acids,  by  means  of  alkaline  carbonates. 
One  hundred  parts  of  cobalt,  which  afford  only  140 
of  precipitate  by  means  of  the  pure  alkalies,  yield 
160  parts,  when  the  precipitate  is  effected  by  carbo- 
nate of  soda. 

9.  Arseniate  of  Cobalt. 

This  salt  is  formed  by  combining  the  nitrate  of  co- 
balt with  the  arseniate  of  potash  or  of  soda*  It  is  some* 
times  found  native,  and  it  exhibits  the  deepest  and  most 
beautiful  red  of  all  the  salts  of  cobalt. 

xp.  Tungstate,  molybdate,  chromate,  and  colambate  of 

Cobalt.     Unknown. 

14.  Acetate  of  Cobalt* 

This  salt  is  readily  formed,  by  dissolTing  the  oxide 
of  cobalt  in  acetic  acid.  It  does  not  yield  crystals  by 
evaporating,  but  is  deliquescent  in  the  air.  It  assumes 
a  blue  colour  when  it '  is  heated,  but  ia  red  in  the 
cold,  so  that  it  forms  a  sympathetic  ink. 

15.  Oxalate  qt  Cobalt.    . 

This  salt  may  be  formed  by  precipitating  tbe  oxide 
of  cobalt  from  its  solution  in  acids,  by  means  of  oxalic 
acid.  This  precipitate,  when  it  is  ^jed,  is  in  the 
form  of  a  red  powder,  which  is  insoluble  in  water,  but 
may  be  dissolved  in  excess  of  oxalic  acid^^  and  costal- 
lized. 

16.  Tartrate  of  Cobalt. 

Tbe  oxide  of  cobab  is  soluble  in  tartaric  acid,^Aiid 
tqitam  a  red-coloured  solotioo,  whicfa  affords  cryistals 
^r  cvapoiation. . 

XL  Action  of  Alkalies,  Earths,  ani  Salts. 
I,  The  alkaUes  have  no  actioa  whateTer.«B  Gohak ; 


bnt  when  the  oxides  are  suspended  in  water,  they  se-    Nicbd, 
pamte  them  from  other  matters.  &c. 

2.  Some  of  the  earths,  but  particularly  silica,  enter 
into  combination  with  the  oxide  of  cobalt  and  the  fix- 
ed alkalies,  and  form  a  beautiful  blue-coloored  glass. 
The  quantity  of  oxide  must  be  small,  otherwise  the 
glass  will  appear  nearly  black  and  opaque,  on  account 

of  the  intensity  of  the  colour.  ,^23 

3.  Some  of  tbe  neutral  salts  exposed  to  a  high  tem- Salts, 
perature  along  with  cobalt   burn   with  a  perceptible 
flame.     It  is  by  this  means  that  the  oxide  is  prepared 

for  the  purpose  of  enamels  and  colouring  porcelain. 

The  hyperoxymuriate  of  potash,  with  one-third  of 
its  weight  of  cobalt  in  powder,  detonates  by  percus- 
sion. ^  ^        ,^j^ 

Cobalt  is  scarcely  at  all  employed  in  the  metallic  Uses, 
state.  Zaffre  is  used  for  coarse  enamels  and  pottery 
ware.  The  purer  oxides  of  cobalt  are  chosen  for  the 
purpose  of  colouring  porcelain.  A%ure  is  a  vitreous 
blue  in  the  ^tate  of  fine  powder,  which  is  prepared  for 
similar  purposes.  J^affre  is  fused  along  with  silica  and 
an  alkali,  and  thus  forms  a  deep  blue  glass,  which  is 
known  by  the  name  of  smalt.  This  is  reduced  to  a 
powder,  and  mixed  with  a  great  quantity  of  water.  The 
£rst  portion  which  precipitates  is  called  coarse  a%ure. 
Four  different  quantities  are  separated  in  this  way« 
The  last,  which  is  tbe  finest,  is  called  azure  of  four 
fires. 

Sect.  X.  Of  Nickel  audits  Combinations. 
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X.  The  first  mention  whicb  is  made  of  this  metal  isHistofy. 

by  Hierne,  a  Swedish  ctiemist,  in  a  work  entitled  The 
art  of  discovering  metals^  published  in  1694.    He  parti- 
cularly describes  the  mineral  from  which  nickel  is  ex- 
tracted, and  which  was  first  called  kupfemickel^  otftdse 
copper^  because  it  was  taken  for  an  ore  of  copper,  and 
none  could  be  obtained  from  it.    This  was  the  opinion 
of  fienokel  and  Cranser,  who  supposed  it  to  be  copper 
combined  with  arsenic  or  cobalt.     This  mineral  was 
generally  arranged  anwng  ci^per  ores,  till  it  was  ex* 
amined  and  analyzed  by  the  celebrated  Swedish  niine* 
ralogist  Cronstedt,  in  175X»  and  1754«    lo  tltese  expe- 
riments, the  aeoount  of  which  was  published  in  the  me- 
moirs of  the  Swedish  Academy,  he  psoved  that  this 
mineral  ooutaios  a  new  aaetal,  different  from  all  those 
which  had  been  hitherto  known,  to  which  he  gave  the 
aame  of  nickeL     This  opinion  was  generally  adopted, 
and  objected  to  only  by  Monet  and  Sage  of  France^ 
who  afirmed  that  this  new  metal  was  merely  an  alloy 
of  cobalt,  arsenic,  iron,  and  copper.     To  remove  these 
differences  of  opinion  with  regard  to  this  substance, 
Bei;gman  nndertook  an  elaborate  analysis  of  the  ores  of 
nicSkel,  and  an  accurate  examination  of  its  peculiar  pro- 
perties in  the  metallic  state.    His  experiments  were 
detailed  in  a  dissertation  which  was  published  in  1755* 
The  object  of  his  researches  was,  to  ascertain  if  nickel 
was  a  peculiar  metal ;  and  from  tbe  result  of  his  expe- 
rim^nts  it  appeared,  that  it  did  not  contain  the  smallest 
trace  of  copper,  but  that  it  is  generally  alloyed  with 
cobalt,  arsenic,  and  iron,  from  which  indeed  it  can 
■carcely  be  completdy  separated ;  hut  that  it  possessed 
peculiar  and  distinct  properties  from  the  other  metals ; 
and  these  properties  became  more  striking  and  chaiac* 
taristic.in  proportion  tg  its  purity. 

2«  Nickel 
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Kirkel,  2-  Nickel  U  foand  in  tbe  utate  of  salpharet,  when  it 
is  called  kupfemickel.  It  is  of  a  reddish  yelloiv  colour, 
with  little  brilliancy,  somewhat  similar  to  tarnished 
copper,  with  which,  from  its  appearance,  it  is  fre- 
quently confounded.  This  mineral  soon  loses  its  bril- 
liancy in  the  air,  becomes  of  a  brownish  colour,  and 
is  covered  at  last  with  greenish  spots.  It  is  found 
forming  veins  in  the  earth,  and  is  usually  combined 
with  arsenic,  cobalt,  and  iron.  Nickel  has  been 
found  alloyed  with  iron,  when  it  is  of  a  laminated  tex- 
ture, and  composed  of  rboroboidal  plates.  The  fresh 
fracture  is  of  a  pale  yellow,  which  becomes  black  by 
eKposure  to  the  air.  Nickel  is  also  found  native  in 
the  state  of  oxide,  when  it  is  of  a  bright  green  colour. 
In  this  state  it  is  generally  on  the  sarface  of  sulphuret 
of  nickel.  Native  nickel  has  also  been  found,  accord- 
ing to  Bergman,  or  at  least  with  a  very  small  propor- 
tion of  sulphur,  but  combined  with  iron,  cobalt,  and 
arsenic.  He  sajrs,  too,  that  it  exists  in  combination 
with  sulphuric  acid. 

3.  To  obtain  nickel  from  its  ores  in  the  state  of  sul- 
phuret, they  are  first  roasted,  by  which  means  the  sul- 
phur and  arsenic  are  driven  oflu  In  this  process  the 
mineral  loses  one-third  or  one -half  of  its  weight ;  and  in 
proportion  to  tbe  quantity  of  pure  metal,  which  exists 
in  the  ore,  it  assumes  a  richer  green.  The  roasted  ore 
is  then  mixed  with  two  parts  of  black  flux,  put  into  a 
crucible  covered  with  muriate  of  soda,  and  exposed  to 
a  forge  heat,  to  bring  it  to  fusion.  When  the  appara- 
tus has  cooled,  there  is  found  under  the  brown,  black, 
or  blue  dcorise,  a  metallic  button,  which  amounts  to 
one-tenth,  and  sometimes  to  one-half,  of  the  mineral 
employed. 

4.  Nickel,  in  the  purest  state  in  which  it  can  be  ob- 
tained, is  of  a  yellowish  white,  or  of  a  reddish  white 
colour,  with  more  or  less  lustre,  and  of  a  granulated 
texture.  The  specific  gravity  is  9  according  to  Berg- 
man, but  according  to  Guy  ton  it  is  only  7.807.  Berg- 
man speaks  of  it  as  possessing  some  degree  of  ductility; 
but  this,  it  is  supposed,  is  owing  to  its  alloy  with  iron, 
which  latter  constitutes  \  of  its  weight  It  is  also  mag- 
netic, and  this  property  has  also  been  supposed  to  de- 
pend on  the  same  alloy.  Nickel  is  a  very  infusible 
metal,  requiring  a  temperature  equal  to  150^  Wedg- 
wood. Its  power  of  conducting  caloric  has  not  been 
ascertained,  nor  has  its  taste  or  its  smell  been  recogniz- 
ed.    It  has  never  been  obtained  in  crystals. 

5.  When  nickel  is  exposed  to  heat  in  an  open  vessel, . 
it  combines  with  oxygen,  and  assumes  a  brown  colour; 
but  this  requires  a  very  hiffb  temperature.  After  long 
exposure  to  the  air,  when  it  is  moist,  and  in  the  cold, 
it  becomes  covered  with  an  efflorescence  of  a  bright 
green  colour,  of  a  peculiar  and  distinct  shade.  It  is  this 
efflorescence  which  is  found  on  the  surface  of  the  native 
sulphurets  of  nickel,  the  shade  of  which  is  so  re- 
markable, and  so  different  from  that  of  copper,  that 
they  can  be  easily  distinguished.  This  oxide  is  com* 
posed  of 

Nickel  77 

Oxygen  23. 

100 

6.  There  is  no  action  between  nickel  and  azote, 
bydrogeni  or  carbon  y  nor  is. it  at  all  acted  upon  by 
water. 
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7.  Nickel  combines  with  pbospboros,  and  forms  with    Kicld, 
it  a  phosphuret.     This  is  prepared   by   decomposing      &e. 
phosphoric  acid  in  the  state  of  glass,  which  is  done  by         '      ~^ 
mixing  phosphoric  glass,  charcoal,  and  nickel,  and  fusing  ».  '  ?V 
them  together.     Or  it  may  be  prepared,  by  projecting 
bits  of  phosphorus  on  the  metal,  while  it  is  red  hot,  in 
a  crucible.    It  acquires  an  addition  of  one-fifth  part  to 
its  weight ;  but  it  parts  with  a  small  portion  of  phos- 
phorus as  it  cools.     The  pbosphuret  of  nickel  is  of  a 
more  brilliant  and  purer  white  than  the  metal  itself. 
The  texture  resembles   a  collection  of  small  needles 
heaped  together.     When  it  is  heated  under  the  blow- 
pipe, the  phosphoras  burns  on  its  surface,  and  the  me*      1^3, 
tal  is  oxidated.     The  component  parts  of  this  phospbo*  Compoii- 


ret,  according  to  Pelletier,  are. 

Nickel 
Phosphorus 


83-3 
16.6 


tion. 

•  AmLdc 
Chtm.  ziii* 
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8«  Nickel  combines  readily  with  sulphur,  and  forms  Solphoret 
with  it  a  sulphuret,  which  is  somewhat  different  in  its 
properties  from  tlie  native  sulphuret.  It  is  hard,  of  a 
yellowish  colour,  and  in  small  brilliant  facets.  When 
it  is  strongly  heated  in  the  open  air,  it  gives  out  lumi- 
nous  sparks.  1624, 

9.  Nickel  enters  into  combination  with  several  of  Alloys, 
tbe  metals,  and  forms  with  them  alloys  ^  the  proper- 
ties of  which  are  but  little  known.     With  cobalt  and 
arsenic  it  forms  native  alloys.     The  alloy  with  the  lat- 
ter is  of  a  reddish  colour,  has  no  magnetic  property, . 

is  considerably  hard,  and  its  specific  gravity  is  less  than 

the  mean  specific  gravity  of  the  two  metal?.  1^2^ 

10.  Nickel  enters  into  combination  with  the  acids,  Salts, 
and  forms  with  them  salts,  which  are  distinguished  by 
peculiar  properties.  ^,6 

11.  The  order  of  the  affinities  of  nickel  and  its  Affinities, 
oxide,  as  they  have  been  ascertained  by  Bergman,  is 

the  following : 

Nickel.  Oxide  of  Nickel. 


Iron^ 

Cobalt, 

Arsenic, 

G>pper, 

Gold, 

Tin, 

Antimony, 

Platinum, 

Bismuth, 

Lead, 

Silver, 

Zinc, 

Sulphur, 

Phosphorus. 


Oxalic  acid, 

Muriatic, 

Sulphuric, 

Tartaric, 

Nitric, 

Phosphoric, 

Fluoric, 

Sadactic, 

Succinic, 

Citric, 

Lactic, 

Acetic, . 

Arsenic, 

Boracic, 

Prossic, 

Carbonic. . 


L  SalU  of  Nickel.. 
X.  Sulphate  of  Nickel. . 


iffiy 


Concentrated  snlpbnric  acid,  with  thtatsistanee  ofPvtpaii^ 
beat,  is  decomposed  by«  nickel.    Solpbnrous  acid  gas  (>«■• 
is  disensaged,  and  there  remains  behind  a  gray  mast 
soluble  in  water,  to  which  it  communicates  a  beautiful 
g;reen  .colonr.    Bf  evaporatbg  this  solution,  crystals  of 
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Nickel,    a  pftl^'etnerald  green  are  obtained,  ^hich  are  solpliate 
/   ^o*      of  niokel.   The  oxide  of  nickel  is  also  readily  dissolved 
^  g      ky  snifibaric  acid,  from  which  also  crystals  are  obtained. 
Propertieii  It  crystallizes  in  the  form  of  square  prisms,  or  in  de- 
cahedrons, which  are  composed  of  two  foar-sided.  pyra- 
mids, truncated  at  the  sammits. 

2.  Nitrate  of  Nickel. 

Nitric  acid  oxidates  and  dissolves  nickel  with  the 
assistance  of  heat.  The  oxide  is  dissolved  by  this  acid, 
without  effervescence.  The  solution  has  a  blackish 
green  colour,  which  affords  rhoroboidal,  deliquescent 
crystals,  that  are  decomposed  by  heat,  and  leave,  after 
being  strongly  calcined,  and  giving  out  oxygen  gas, 
a  black  oxide.  When  the  nitrate  of  nickel  is  exposed 
to  a  warm  dry  air,  it  is  deprived  of  its  water  of  cry- 
stallization, and  even  of  its  acid,  so  that  there  remains 
behind  only  an  oxide  of  the  metal. 

3.  Nitrate  of  Ammonia  and  Nickel. 

This  triple  salt  is  formed,  by  adding  ammonia  in  ex- 
cess to  the  solution  of  nitrate  of  nickel.  This  salt  is 
of  a  green  colour.  It  is  obtained  in  crystals  by  evapo- 
ration. The  solution  does  not  become  turbid  by  the 
addition  of  alkalies,  but  the  metal  is  precipitated  by 
•  ifwio^  dlf  bydrosulphurets  *• 

4.  Muriate  of  Nickel. 

Muriatic  acid  dissolves  nickel  and  its  oxide  slowly, 
except  with  the  assistance  of  heat.  The  solution  is 
of  a  green  colour,  and  affords  irregular  oystals.  The 
muriate  of  nickel  is  decomposed  by  heat|  and  by  ex- 
posure to  the  air. 

5.  Flaate  of  Nickel. 

Fluoric  acid  dissolves  the  oxide  of  nickel  with  diffi- 
culty, and  affords  crystals  of  a  bright  green  colour* 

6.  Borate  of  Nickel. 

The  compound  of  boracic  acid  and  nickel  can  only 
be  formed  by  double  affinity,  by  adding  the  borate  of 
soda,  for  instance,  to  a  solution  of  nickel  in  acids. 

7.  Phosphate  of  Nickel. 

Phosphoric  acid  has  not  a  very  strong  affinity  for 
the  oxide  of  nickel.  The  solution  which  is  formed  is 
scarcely  of  a  green  colour,  and  does  not  afford  crys- 
tals. 

8.  Carbonate  of  Nickel. 

Liquid  carbonic  acid,  exposed  to  the  contact  of  nic- 
kel, did  not  appear,  to  Bergman,  to  combine  with  the 
metal.  But  when  nickel  is  precipitated  from  its  solu- 
tions by  means  of  alkaline  carbonates,  the  precipitate 
acquires  a  greater  weight  than  when  the  pore  alkali  is 
employed  \  from  which  it  is  concluded,  that  part  of  the 
carbonic  acid  has  combined  with  the  oxide. 

9.  Arseniate  of  Nickel. 

Arsenic  acid  forms  with  the  oxide  of  nickel  a  green 
•aline  mass,  which  is  obtained  by  precipitating  the 
oxide  of  nickel  from  its  solution  in  •  acids,  by  means  of 
an  alkaline  arseniate.  The  arseniate  of  nickel  is  in 
the  form  of  powder,  which  is  scarcely  soioble  in  water. 

.10.  Tungstate,  molybdate,  cfaromate,  and  columbate  of 

nickel.    Unknown* 


14.  Acetate  of  Nickelt 

Acetic  acid  dissolves  the  oxide  of  nickel,  and  forms 
a  salt  in  rhomboidal  crystals,  which  are  of  a  deep  green 
colour* 

15.  Oxalate  of  NickeL 

With  the  assistance  of  heat,  oxalic  acid  acto  upon 
nickel,  and  a  pale  green  powder  precipitates.  This 
salt  is  scarcely  soluble  in  water.  It  may  be  formed 
also,  by  prectpitating  nickel  from  its  sololions  in  sul- 
phuric, nitric,  and  muriatic  acids,  by  means  of  oxalic 
acid. 

^6.  Tartrate  of  Nickel. 

This  salt,  and  the  combinations  of  the  oxide  of  nickel 
with  the  other  acids,  «re  anknown* 

II.  Action  of  Alkalies. 


Xfflp 


\ 


The  fixed  alkalies  dissolve  the  oxide  of  nickel,  bnt Fixed  at 
in  small  qoantity.  They  assume  a  yellow  colour}  but^'^^** 
this  oxide  is  very  soluble  in  ammonia j  the  solution  of^  '  ^^ 
which  is  of  a  deep-blue  colour,  and  of  a  peculiar  shade* 
When  it  is  evaporated,  it  precipitates  in  the  form  of 
a  blackish  brown  powder,  which  passes  from  blue  to 
green.  Most  of  the  metals  separate  the  nickel  from 
this  solution. 

III.  Action  of  the  Earths. 

1.  Many  of  the  earths,  as  silica  and  alumina,  have 
no  action  00  nickel  \  but  others,  as  barytes  and  stron- 
tites,  convert  the  oxide  in  solution  into  an  orange  red. 
If  it  contain  arsenic  or  cobalt,  the  glass,  which  is  co- 
loured with  nickel,  becomes  of  a  blue  or  violet  co- 
lour. 

2.  The  nitrates  and  the  hyperoxymoriates  very  rea- 
dily decompose  the  salts  of  nickel,  and  reduce  it  to 
the  state  of  oxide.  With  the  boracic  and  phosphoric 
salts  it  assumes  a  pale  red  colour.  The  nitrate  of 
potash  detonates  feebly  with  nickel,  but  has  the  pro- 
perty of  detecting  the  smallest  trace  of  cobalt,  which 
could  not  have  been  discovered  by  any  other  reagent.        ^^ 

So  far  as  is  known,  this  metal  has  not  been  applied  Ukv. 
to  much  use.  There  is,  however,  little  doubt,  Uiat  it 
might  be  employed  for  enamels,  and  for  colouring  glass, 
porcelain,  and  pottery.  Fourcroy  observes,  that  it  is 
probably  employed  in  some  of  the  secret  processes  of 
these  manufactures,  as  it  is  brought  in  considerable 
quantities  from  Saxony  to  Paris. 

Sect*  XI.  OfMAifQAVESS  and  its  ComUnatwMs. 

I.  A  substance  was  long  employed  in  the  manufao-|{isi0iy. 
ture  of  glass,  which,  on  account  of  its  property  of  de- 
priving glass  of  its  colour,  was  known  under  the  name 
oigtaasmaker^s-soap;  from  its  appearance  it  was  called 
black  magnesia^  or  manganesef  But  although  it  was 
long  employed  in  manufactures,  nothing  was  known  of 
its  intimate  nature  or  constituent  parts.  It  was  gene- 
rally considered  as  an  ore  of  iron,  because  it  was  found 
sometimes  combined  with  the  oxide  of  this  metal.  By 
others  it  was  arranged  among  the  ores  of  zinc,  suppo- 
sing that  it  was  some  combination  of  this  metal.  To 
Bergman  and  Scheele  we  are  indebted  for  the  first  ac- 
curate knowledge  of  its  nature.  Bergman,  in  a  disser- 
tation which  he  published  in  1774,  announces  it  as  a 

pecnUar 
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Manga,  peouliar  metal,  on  aecoont  of  its  weight,  Its  property 
Dete,6cc.  of  colouring  glass,  and  of  affording  a  white  precipitate 
with  the  alkaline  prassiates.  Scheele,  in  tbb  same 
year,  presented  to  the  academy  of  Stockholm  a  memoir, 
containing  his  researches  concerning  the  nature  and 
peculiar  properties  of  this  mineral.  From  these  expe- 
riments  be  concludes  that  this  mineral  is  the  oxide  of 
a  pecoliar  metal,  totally  distinct  'from  all  others. 
Gahn,  the  pupil  of  fiergman,  was  the  first  who  obtain* 
ed  the  metal  in  its  pure  state,  from  the  native  oxide  of 
manganese.  His  experiments  have  been  repeated  by 
others,  and. the  results- of  Scheele  and  of  Bergman  fully 
confirmed. 

2.  Manganese  is  most*  g-enerally  fonnd  in  the  state  of 
oxide.  Of  this  there  are  three  principal  varieties,  the 
white,  the  red^  and  the  black,  i.  The  first,  or  the  white 
ore  of  manganese,  contains  the  smallest  proportion  of 
iron  and  of  oxygen.  Sometimes  it  is  crystallixed.  This- 
ore  soon  tarnishes  in   the  air  by  absorbing   oxygen, 

2.  The  red  ore  of  manganese  contains  more  iron  than' 
the  former.  It  is  either  friable,  or  hard  as  it  is  found  in 
carbonate  of  lime,  on  shistus,  or  accompanying  ores  of 
iron  ;  or  in  lamellated  masses,  radiated  or  crystallized 
in  pyramids,  rhomboids,   or  in  short  brittle  needles» 

3.  The  black  or  the  brown  ore  is  frequently  crystallized 
like  the  red.  It  is  also  found  in  solid  masses  having  a 
metallic  or  dull  earthy  appearance,  misced  with  quartz 
and  other  stony  bodies.  The  specific  gravity  is  4.0. 
Manganese  has  been  found  native  by  Lapeyrouse  in 
some  iron  mines  in  France.  It  was  in'  the  form  of 
small  flattened  metallic  buttons,  of  a  lamellated  tex- 
ture. But  it  has  been  supposed  that  the  manganese  in 
this  state  is  alloyed  with  iron. 

3.  Manganese  is  procured  in  the  metallic  state  by 

of  the  me-  the  following  process.     The  native  oxide  of  manga- 
tal. 


631 


Separation 


1^35 
Piopertiei. 


1636 
ActiMi  of 


nese  is  reduced  to  a  fine  powder,  and  formed  into  a 
pftst»  with  water.  Part  of  it  is  then  made  into  a 
ball,  and  introduced  into  a  crucible  lined  with  char* 
coal.  A  thick  stratum  of  charcoal  is  placed  at  the 
bottom  of  the  cmcible,  and  the  ball  of  manganese  is 
to  be  surrounded  and  covered  with  the  same  substance, 
and  the  crticibte,  which  is  inverted  and  luted  to  the 
other,  is  to  be  filled  with  it.  The  whole  is  then  ta  be 
exposed  to  a  very  strong  beat,  not  less  than  160° 
Wedgwood,  for  more  than  an  hour.  When  the  appa- 
ratus cools,  the  metal  is  found  in  the  bottom  of  the 
crucible,  or  in  the  midst  of  the  scorise,  in  the  form  of 
globules,  which  amount  to  nearly  one-third  of  the  man- 
ganese employed.  But  if  the  heat  has  been  too  low,  it 
will  be  found  in  grains. 

4.  Manganese  is  of  a  grayish  white  colour,  with 
considerable  brilliancy,  and  of  a  granular  texture. 
The  specific  gravity  is  6.850.  It  has  neither  taste  nor 
smell.  In  hardness  it  is  equal  to  iron.  It  is  one  of 
the  most  brittle  of  the  metals,  and  at  the  same  time 
one  of  the  most  infusible,  requiring  a  temperature  of 
160^  Wedgwood  to  melt  it.  When  in  the  state  of 
powder  it  is  often  attracted  by  the  magnet,  on  account 
of  the  iron,  from  which  it  can  only  be  separated  with 
great  difficulty. 

5.  When  this  metal  is  exposed  to  the  air,  it  is  soon 
tarnished.  It  becomes  gray,  brown,  and  black,  and 
at  last  falls  down  into  powder,  which  is  fonnd  to  have 
acquired  considerable  addition  to  its  weight.  But 
when  it  is  heated  in  the  open  air,  it  passes  mere  rapid- 


ly through  the  different  changes  of  colonr,  in  propor'>    Manga- 
tion  as  it  combines  with  oxygen,  to  the  absorption  of  nese,  61c. 
which  these  changes  are  owing.     It  appears,  therefore,  * 
that  manganese,  like  some  of  the  other  metals,  ^i^'oudca^ 
bines  with  different  portions  of  oxygen,  forming  differ-      igjg 
ent  oxides.    The  black  oxide,  which  is  manganese,  com-  Black, 
bined  with  oxygen  in  the  greatest  proportion,  is  fonnd 
native  in  great  abundance.    The  red  oxide  is  supposed 
to  contain  the  oxygen  in  the  nest  proportion.    This 
also  exists  native,  and  it  may  be  found  by  distilling 
the  black  oxide  made  into  a  paste  with  concentrated 
sulphuric  acid  in  a  retort  to  dryness.     It  is  deprived 
of  a  great  quantity  of  oxygen,  which  is  given  out  io 
the  state  of  gas.     The  residuum  is  then  to  be  mixed 
with  water,  which  is  to  be  filtered.     This  solntioj, 
whicb  is  sulphate  of  manganese,  is  of  a  red  colour. 
By  adding  an  alkali,  a  precipitate  is  formed,  which  is 
the  red  oxide  of  manganese.    Tlie  white  oxide  is  also  Red. 
prepared  by  depriving  the  black  oxide  of  part  of  its 
oxygen.     This  is  effected  by  pouring  nitric  acid  on. 
the  black  oxide  of  manganese,  with  the  addition  of. 
sugar,  which  absorbs  the  oxygen,  and  converts  it  into 
the  white  oxide.     The  latter  is  then  dissolved  in.  the. 
acid,,  from  which  it  may  be  precipitated   by  potash.. 
The  precipitate  is  in   the   form  of  a  white  powder,      j^^ 
The    proportion .  of  manganese    and  oxygen  in   the  Whiter . 
white  and  brown  oxides-  of  manganese,  according  to 
Bergman,  and  in  the  black,  accordiag.  to  Fourcroyy 
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White  Oxide. 

Brown  Oxide. 

BUu:k  Oxide 

Manganese     80 

74 

60 

Oxygen          20 

26 

40 

100 
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XOO 


When  these  oxides  are  exposed  to  the  air,  they  absorb 
oxygen,,  and  are  again  converted  into  the  black- oxide 
with  the  greater  proportion  of  oxygen.  15  .^ 

6.  It  is  from  the  black  oxide  of  manganese  that  che-  Fomitht^ 
mists  generally  procure  oxygen  gas.    The  most  econo- o<7I<a. 
mical  process  is  that  whicb  has  been  already  described 
in  the  chapter  on  oxygen.     This  is  by  exposing  it  to 
a  red  heat  in  an  iron  bottle.     The  manganese  is  r^ 
duced  to  the  state  of  red  oxide  by  being  deprived  of  the 
difference  of  the  quantity  of  oxygen  between  the  black 
and  the  brown  oxides.    The  same  manganese  may  be 
employed  after  it  has  been  for  some  time  exposed  to 
the  air,  and  occasionally  moistened  with  water.    This 
process,  however,  goes  on  much  more  slowly  than  it 
generally  supposed.   We  have  kept  several  quantities  of 
manganese,  which  had  furnished  abundance  of  oxygen, 
and  had  ceased  to  give  out  more  in  a  red  heat,  exposed 
to  the  air  for  many  months,  and  frequently  moistened 
with  water,  but  when  it  was  again  heated  to  redness,  . 
it  did  not  yield  above  -nr  l^tft  of  the  original  quantity 
from  the  native  manganese.  i<s4a 

7.  Manganese  is  capable  of  combining  witb-a  stiH  11^*^8^^ 
larger  proportion  of  oxygen  than  that  contained  in  the  ""^  *^^* 
bliick  oxide.     This  combination  takes  place  when  that 
oxide  Is  exposed  for  some  time  to  a  moderate  red  heat, 
in  intimate  mixture  with  an  equal  weight  or  a  much 
larger  proportion  of  pore  potash,  or  nitrate  of  potash*. . 
Oxygen  is  then  acquired  from  the  air,  or  from  the  de- 
composition of  the  nitric  acid ;  and  a  compound  is  fcH'm- 
ed  which  is  in  Uci  tL  manganesiaU  1^ potash^  p^.-e,  the 
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niftnganeae  aotr  acquires  acid  properties ;  m  fnangane* 
sic  acid  is  produced,  which  combines  to  form  this  neu- 
tral Salt  with  the  potash.  This  is  of  a  beaatifol  green 
colour  when  the  quantity  of  potash  is  small,  and  of  a 
red  colour  when  it  is  large*  When  exposed  for  a  time 
to  the  air,  or  largely  diluted  with  water,  it  becomes 
colourless.  These  changes  acquired  for  it  the  name  of 
the  chameieon  mineral  when  its  nature  was  unknown. 

8.  Manganese  does  not  enter  into  combination  with 
azote,  hydrogen,  or  carbon.  It  is  by  means  of 
charcoal,  that  the  oxide  of  manganese  is  reduced,  by 
being  deprived  of  its  oxygen  \  and  what  has  been  sup- 
posed to  be  a  compound  of  manganese  and  carbon, 
is  a  carburet  of  iron,  or  carbon  combined  with  the  iron, 
wiih  which  manganese  is  almost  always  alloyed. 

9.  Phosphorus  combines  very  readily  with  manga- 
nese. Pelletier  formed  the  pbosphuret  of  manganese  by 
fusing  a  mixture  of  equal  parts  of  manganese  in  the 
metallic  «tate,  and  phosphoric  glass,  with  about  \  part  of 
charcoal  in  powder ;  or  by  fusing  equal  parts  of  the  two 
former  withuut  the  charcoal  \  or  by  projecting  small  bits 
of  phosphorus  on  manganese  heated  to  redness  in  a  cru- 
cible. The  phosphuret  obtained  by  any  6f  these  pro- 
cesses is  of  a  white  colour,  of  a  granulated  texture,  and 
brittle,  and  much  disposed  to  crystallize.  It  undergoes 
no  change  by  exposure  to  the  air,  It  was  covered  with 
an  opaque,  vitreous  matter  of  a  yellowish  colour.  It  is 
more  fusible  than  the  manganese  itself.  When  it  is 
exposed  to  the  action  of  the  blow-pipe,  the  phosphorns 
burns,  and  the  metal  is  oxidated  *• 

I  o.  Bergman  failed  in  forming  a  compound  with  sul- 
phur and  manganese  by  direct  combination.  Bot  he 
succeeded  in  combining  sulphur  with  oxide  of  manga- 
nese. Three  parts  of  sulphur,  and  eight  parts  of  the 
oxide,  exposed  to  heat  in  a  glass  retort,  formed  a  green- 
ish yellow  mass,  which  effervesced  with  acids,  and  emit- 
ted sulphurated  hydrogen  gas.  Scheele  has  observed, 
that  a  part  of  the  sulphur  is  converted  into  snlphnrous 
acid  during  the  process. 

II.  Manganese  enters  into  combination  with  the 
acids,  and  forms  salts  with  them.  The  order  of  the 
affinities  of  the  oxides  of  manganese  for  the  acids,  ac- 
cording to  Bergman,  is  the  following : 

Oxide  of  Manganese. 


Oxalic  acid. 

Citric, 

Phosphoric, 

Fluoric, 

Muriatic, 

Sulphuric, 

Succinic, 

Nitric, 

Sacl  actio. 

Succinic, 

Tartaric, 

Lactic, 

Acetic, 

Prussic. 

Carbonic. 

I.  Salts  of  Manganese. 
X.  Sulphate  of  Manganese* 
3.  Concentrated  solpborio  acid  acta  on  manganese, 


even  in  the  cold ;  bot  the  action  is  more  powerful  if  Mao^. 
the  acid  be  diluted  with  two  or  three  parts  of  water,  neie,  &c 
Hydrogen  gas  is  given  out,  and  there  remains  behiud 
in  the  liquid,  a  black,  spongy  mass,  which  is  the  car- 
buret of  iron.    The  solution  is  colourless,  and  it  affords 
by  evaporation,  transparent,  colourless  crystals.    Sul- 
phuric acid  does  not  combine  with  the  black  oxide  of 
manganese,  till  it  is  deprived  of  part  of  its  oxygen,  and 
reduced  to  the  state  of  red  or  white  oxide ;  but  the  acid 
combines  with  either  of  the  two  latter  oxides,  forming     ^  .. 
salts  possessed  of  distinct  properties.  There  are,  there- two  wU 
lore,  two  sulphates  of  manganese,  which  may  be  distin-phatct. 
guished,  from  the  colour  of  the  base  or  oxide,  by  the 
names  of  white  and  red  solpliates. 

2.  ^hite  sulphate  af  man^onf^ff.—- This  is  the  com-  \^itii  ]]ie 
ponod*  of  sulphuric  acid  and  the  white  oxide  of  man- white  oi- 
ganese.     This  oxide  combines  with  the  acid  without  idc 
effervescence,  and  forms  a  colourless  solution,  which 
yields,  by  evaporation,  transparent  rhomboidal  crystals, 
which  have  a  very  bitter  taste.     This  salt  is  dt* com- 
posed by  heat )  tbe  acid  is  driven  off,  and  oxygen  gas 

is  given  out.  It  is  decomposed  also  by  the  pure  al- 
kalies, and  a  precipitate  is  formed,  of  the  white  oxide 
of  manganese,  which  soon  becomes  brown  by  exposure 
to  the  air,  in  consequence  of  tbe  absorption  of  its. oxy- 
gen. The  alkaline  carbonates  precipitate  a  carbonate 
of  manganese,  which  does  not  absorb  the  oxygen  from 
the  air,  and  does  not  become  black  like  the  former.  It 
is  the  white  sulphate  of  manganese,  which  is  obtained 
by  dissolving  the  metal  in  dilated  sulphuric  acid.  In 
this  process  the  manganese  combines  with  the  oxygen 
of  the  water,  which  is  decomposed,  and  is  converted 
into  the  white  oxide,  which  unites  with  the  sulphuric 
acid,  to  form  the  sulphate.  The  hydrogen  of  the  water 
is  driven  off  in  the  state  of  gas,  so  that  the  salt  formed 
in  this  way  occasions  an  effervescence.  This  salt  may 
also  be  formed  by  dissolving  the  black  oxide  in  sulphu- 
ric acid,  but  in  this  case  it  is  necessary,  as  Scheele  dis- 
covered, to  add  some  vegetable  matter,  as  sugar, 
honey,  or  gnm,  to  absorb  tbe  superabundant  quantity 
of  oxygen,  which  prevents  the  solution  of  the  maoga- 
nese  in  the  acid.  When,  therefore,  the  black  oxide  is 
reduced  to  the  state  of  white  oxide,  by  depriving  it  of 
part  of  its  oxygen,  it  combines  with  the  acid,  and 
forms  white  sulphate  of  manganese,  as  in  the  former 
processes.  1547 

3.  Hed  SulpJiaie  ^  Manganese^'-^U  the  black  oxide  With  tbe 
of  manganese  be  distilled  to  dryness  with  snlphnric  acid,^  ^^ 
dilated  with  half  its  weight  ot  water,  and  if  tbe  resi- 
duum be  washed  with  water,  a  reddish  or  violet-co- 
loured solution,  which  is  the  red  sulphate  of  manga- 
nese, is  obtained.  By  evaporation  it  affords  thin  cry- 
stalline masses,  which  have  no  regular  form.     These 

are  also  of  a  reddish  colour.  The  alkalies  occasion  a 
red  precipitate,  which  becomes  black  by  exposure  to 
the  air.  This  sulphate  may  be  also  formed  by  the  di- 
rect combination  of  the  red  oxide  with  the  acid. 

Bergman  has  observed,  that  the  red  oxide  of  man- 
ganese is  intermediate  between  the  black  and  tbe 
white ;  that  it  is  more  soluble  in  sulphuric  acid  than 
the  former,  and  less  soluble  than  the  latter ;  that  tbe 
red  forms  a  red-coloured  sulphate,  while  the  white  af- 
fords a  colonrleu  sulphate. 

4*  Sulphorous  acid  acta  feebly  or  scarcely  at  all  on 

manganese }  but  it  dissolves  the  black  oxide  readilyi 

and 


Mann-  ^^^  withoot  efferveteenea*  There  Is  not  fonned,  how- 
Bete,  Sec  tretf  a  salpbiCe  of  maogaoeee }  for  the  snlphnroue  acid 
deprives  the  black  oxide  of  a  portion  of  its  oxygen, 
and  thus  conyerte  it  into  a  white  oxide,  while  the  acid 
itself  is  converted  into  salpboric  acid.  The  white 
oxide  is  then  dissolved  in  the  solphoric  acid,  and  forms 
the  white  sulphate  of  manganese* 


164S 
White 
oxide. 


x«49 
White 


2*  Nitrate  of  Manganese. 


1.  Nitric  acid  dissolves  manganese  with  efferves- 
cence, and  with  the  evolution  of  nitrons  gas.  There 
remains  behind  a  black,  spong;^^  mass,  which  is  carburet 
of  iron,  and  insoloble.  The  solution  thus  formed  Is  of 
a  dark  colour,  on  account  of  the  iron  which  it  con- 
tains j  for  it  does  not  appear  that  the  red  oxide  of 
manganese  combines  with  nitric  acid.  The  white  ox- 
ide of  manganese  dissolves  very  readily  in  nitric  acid, 
and  without  effervescence,  or  the  emission  of  nitrous 
gas.  This  solution,  if  the  oxide  be  pore.  Is  colour- 
less. It  does  not  afford  crystals,  even  by  slow  evapo- 
ration. The  black  oxide  of  manganese  cannot  be  dis- 
solved in  nitric  acid,  but  by  long  digestion }  hot  by 
adding  some  vegetable  matters,  as  honey,  sugar,  oils, 
or  even  some  of  the  metals,  to  deprive  the  oxide  of  part 
of  its  oxygen,  the  combination  is  effected.  Carbonic 
acid  gas,  which  is  formed  by  the  union  of  the  car- 
bon of  the  vegetable  matters  with  the  oxygen  of  the 
manganese,  is  given  out  during  the  process. 

2.  Nitrous  acid  dissolves  the  oxide  of  manganese 
much  more  readily  than  the  nitric  add.  No  efferves- 
cence takes  place,  because  the  oxygen  of  the  manga- 
nese combines  with  the  nitrous  acid,  and  forms  nitric 
acid,  which  latter  combines  with  the  oxide  of  man- 
ganese, reduced  to  the  state  of  white  oxide ;  and 
thus  there  is  formed,  not  a  nitrite,  but  a  nitrate  of 
manganese. 

3.  Muriate  of  Manganese. 

X.  Manganese  is  dissolved  with  effervescence,  and 
with  the  evolution  of  hydrogen  gas,  in  liquid  muriatic 
acid.    The  white  oxide  combines  with  the  acid,  without 
effervescence,  and  without  the  separation  of  any  gas, 
because  it  is  sufficiently  oxidated,  to  be  dissolved  in 
this  acid.    The  black  oxide  is  dissolved  with  equal  fa- 
cility in  muriatic  acid  as  in  the  other  acids.     In  this 
case  an  effervescence  takes  place,  with  the  disengage- 
ment of  oxymoriatlc  acid  gas.     The  nature  of  this  ac- 
tion is  obvious.     Part  of  the  muriatic  acid  combines 
with  part  of  the  oxygen  of  tbe  manganese;  and  forms 
oxjmuriatic  acid,  which  is  disengaged  in  the  state  of 
gas.     The  black  oxide  is  deprived  of  part  of  its  oxy- 
gen,  and   converted  into  the  white  oxide,  which  lat- 
ter dissolves  in  the  remaining  part  of  the  muriatic  acid, 
and  forms  a  muriate  of  manganese.     This  salt,  being 
a  compound  of  tbe  white  oxide  of  manganese  and  mO- 
riatic  acid,  may  be  called  the  white  muriaU  qfrnangO" 
nese.     If  any  combustible  matter  be  added,  the  solu- 
tion of  the  black  oxide  of  manganese  in  this  acid  goes 
on,  without  the  production  of  oxjmuriatic  acid. 

2.  Oxjmuriatic  acid  readily  parts  with  its  oxygen  to 
manganese,  which  is  thus  converted  into  the  white  ox- 
ide. It  combines  also  with  the  oxides  of  manganese, 
and  forms  solutions  of  a  brown,  red,  or  violet  colour, 
which  afford  crystals  of  the  same  colour.  There  is, 
therefore,  a  red  muriate  of  manganese. 
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It  is  from  the  black  oxide  of  manganese  that  ezy«    Meagm- 
mnriatic  acid  is  obtained,  either  by  adding  to  the  aese,  8ec. 

oxide  mnriatic  acid,  part  of  which  combines  with  tbe  *"^ 

oxy^n  of  the  manganese,  and  is  converted  into  oxy 
monatic  acid  ;  or,  by  adding  solphoric  acid  to  a  mix- 
ture of  the  black  oxide  of  manganese  and  muriate  of 
soda*  The  sulphuric  acid  decomposes  the  latter,  and 
the  muriatic  acid  being  disengaged,  combines  with  part 
of  the  oxygen  of  the  manganese,  and  forms  oxymoriatlc 
acid.  * 


4*  Fluate  of  Manganese. 

Flooric  acid  has  little  action  on  manganese  or  its 
oxides ;  but  a  fluate  of  manganese  nwy  be  formed  by 
double  affinity,  by  adding  an  alkaline  fluate  to  the 
nitrate  or  muriate  of  manganese.  The  fluate  of  man* 
ganese  thus  formed,  is  not  very  soluble  in  water.  Its 
other  properties  are  unknown. 

5.  Borate  of  Manganese. 

This  salt  may  be  formed  in  the  same  way  as  tbe 
forbier.^  It  is  equally  soluble  in  water,  and  its  other 
properties  are  also  unknown. 

6»  Phosphate  of  Manganese. 

A  phosphate  of  manganese  may  be  formed  in  the 
same  way  as  tbe  two  former  salts.  It  is  not  very  sq- 
luble  in  water,  and  its  other  properties  have  not  been 
examined. 

7.  Carbonate  of  Manganese. 

Liquid  carbonic  acid  dissolves  a  small  portion  of 
manganese,  as  well  as  of  its  black  oxide.  When  this 
solution  is  exposed  to  the  air,  the  oxide  is  gradually 
precipitated,  and  appears  on  the  surface  in  the  form 
of  a  white  pellicle.  Bergman  has  .remarked,  that  dur- 
ing the  combination  of  manganese  with  carbonic  acid, 
there  is  evolved  an  odour  somewhat  analogous  to  that  of 
hnmt  fat. 

8.  Arseniate  of  Manganese. 

Arsenic  acid  combines  with  the  white  oxide  of  man* 
ganese,  and  forms  an  arseniate.  The  arsenions  acid, 
or  white  oxide  of  arsenic,  deprives  the  black  oxide  of 
manganese  of  part  of  its  oxygen,  and  passes  to  the  state 
of  arsenic  acid,  and  then  combines  with  the  manga- 
nese,  now  reduced  to  the  state  of  white  oxide.  When  . 
tbe  arsenic  acid  is  nearly  saturated  with  the  oxide, 
the  solution  becomes  thick,  and  small  cjrystals  make 
their  appearance.  This  salt,  'when  heated,  does  not 
melt,  nor  is  the  arsenic  sublimed,  without  the  addition 
of  charcoal. 

9.  Tongstate  of  Manganese,  "1 

10.  Moljbdate  of  Manganese,  f  vt  • 

X  I.  Chromate  of  Manganese,  f  ^°>^n»'»»- 

X  2.  Columbate  of  Manganese.  J 

13.  Acetate  of  Manganese. 

Acetic  acid  dissolves  part  of  the  black  oxide  of  man-  PrecetT  for 
ganese,  but  acts  very  feebly  on  the  metol  itself.     This  icperatii^ 
acid  may  be  emplojed  to  separate  manganese  firom^fon. 
iron ;  for  when  it  is  added  to  a  solution  oontaiaiog 
both  these  metals,  the  acid  combines  with  the  manga- 
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Manga*  nese,  for  which  it  has  a  stronger  affinity,  and  leaves 
nese,  &€•  the  oxide  of  irop*  Several  successive  solatloos  and 
evaporations  are  necessary  to  separate  the  whole  of  the 
iron,  which  is  known  when  the  solution  beconnes  00- 
lourless,  and  when  it  affords  a  white  precipitate  with 
prussiate  of  potash.  The  solution  of  acetate  of  manga-, 
nese  does  not  crjstallize,  and  when  evaporated  to  dry- 
nessy  it  soon  deliquesces*. 

14.  Oxalate  of  Manganese* 

OxaYic  acid  forms  a  salt  with  the  oxide  of  manga- 
nese, which,  when  the  solution  is  saturated,  precipitates 
in  the  form  of  white  powder.  It  may  be  formed  also 
by  adding  oxalic  acid  to  the  sulphate,  nitrate,  and  mn« 
Tiate  of  manganese  in  solution. 

15.  Tartrate  of  Manganese. 

This  salt  may  be  fcnrmed  by  double  affinity,  by  ad- 
ding tartrate  of  potash  to  the  solution  of  manganese  in 
sulphuric  or  nitric  acids.  The  black  oxide  of  manga- 
nese is  dissolved  in  tartaric  acid,  and  gives  a  black  co- 
loured solutioi^.  When  it  is  heated,  an  efiervescenee 
takes  place  \  the  acid  is  partially  decomposed,  carbonic 
acid  gas  is  evolved,  and  the  solution  at  last  becomes 
colourless. 

x^.  Citrate  of  Man^^nese* 

Citric  acid,  in  its  combination  with  the  black  oxide 
of  manganese,  exhibits  the  same  phenomena  as  the 
former. 

17.  Benzoate  of  Manganese. 

Benzoic  acid  readily  combines  with  the  white  oxide 
of  manganese.  By  evaporation,  crystals  in  the  form  of 
small  scales  are  obtained,  which  are  little  altered  by 
exposure  to  the  air,  and  are  soluble  in  water. 

II.  Action  of  Alkalies  on  Manganese. 
1^51 
Part  aika-      It  has  been  already  stated,  that  potash  acts  on  the 

lies*  black  oxide  of  manganese,  so  as  to  give  origin  to  the 

absorption  of  an  additional  quantity  or  oxgyen,  and  the 
formation  of  a  metallia  acid.  Soda,  in  its  pure  state, 
has  a  similar  agency.  This  agency  is  also  exerted  with 
the  white  oxide  of  this  metal,  and  with  the  metal  ItselfL 
According  to  some  recent  experiments  of  Forhhammer, 
16 SI      >t  appears  that  two  different  acids  may  be  formed  in 

Mineral       this  manner  \  that,  in  fact,  cAameleon  mineral^  in  its 

cbamelcon.  green  state,  consists  of  a  manganeseoua  acid  in  union 
with  potash  }.  and,  in  its  red  state,  contains  the  acid 
1651      formerly  menttoaed,  the  numganesic. 

Aumonia.  2.  Scheele  had  observed  the  change  which  ammonia 
undergoes  by  the  action  of  oxide  of  manganese,  in  the 
distillation  of  this  oxide  with  the  muriate  of  ammonia. 
He  suspected  that  the  ammonia  was  partially  decom- 
posed, and  to  this  decomposition  he  ascribes  the  forma- 
tion of  a  gas,  which  he  obtained  by  this  process,  and 
which  be  found  to  be  different  from  carbonic  acid. 
BerthoUet  has  shewn,  that  in  this  process,  the  hydro- 

fen,  leaving  the  ammonia  which  is  decomposed,  com- 
ines  with  the  oxygen  of  the  oxide  of  OMnganese^  and 
forms  water  \  and  the  azote,  the  other  component  part 
of  ammonia,  is  set  at  liberty. 

A  very  interesting  experiment  was  contrived  by 


Dr  Mtlner,  which  illustrates  the  reciprocal  action,  and    Manga, 
decompositions  of  the  oxide  of  manganese  and  ammo*  neac,  &c 
nia.    He  filled  a  tube  with  oxide  of  manganese,  ex-  *       v    — 
posed  it  to  a  red  heat,  and  made  a  stream  of  ammo-^    }^^ 
niacal  gas  pass  through  it.    The  gas  was  decomposed,  QcruDcot^ 
and  its  azote  combining  with  the  oxygen  of  the  oxide, 
formed  nitrous  gas. 

Some  of  the  alkaline  salts  have  peculiar  effects  on 
the  oxides  of  manganese  and  their  compounds.  The 
sulphates  have  the  property  of  destroying  the  colour  of 
glass,  which  has  been  communicated  by  manganese  \ 
but  for  this  effect  a  high  temperature  is  necessary.  Tba 
nitrates  readily  bum  this  metal,  and  oxidate  it  strong- 
ly. Melted  nitre  gives  a  violet  or  red  colour  to  glass, 
which  has  been  rendered  colourless,  by  restoring  to  it 
the  oxygen  of  which  it  has  been  deprived  by  the  fusion 
of  the  glass.  With  the  nitrate  of  potash'  and  the 
black  oxide  of  man^nese,  heated  in  a  crucible  to 
redness,  a  compound  is  formed,  similar  to  that  which  ia 
the  result  of  the  direct  combination  of  the  oxide  wilh 
the  alkali. 

The  alkaline  phosphates  and  borates  fused  by  means 
of  the  blow-pipe,  with  the  oxide  of  manganese,  produce 
various  colours  according  to  the  degree  of  oxidation, 
and  the  intensity  of  the  heat. 

A  white  precipitate  is  formed,  by  adding  bydrosnl- 
phuret  of  potash  to  the  salts  of  manganese,  and  a  yel- 
lowish-white precipitate  ia  obtained,  by  meaoa  of  the 
triple  pmssiate  of  potash. 

III.  Action  of  the  Earths  on  Mangaaese* 

There  is  no  action  between  manganese  and  any  of  Celoon 
the  earths }  but  its  oxide  combines  with  them,  andgkefc 
fbrnis  vitreous  matters,  which  are  of  different  colourst 
according  to  the  degree  of  oxidation  of  the  manganese^ 
and  its  mixture  with  iron.    In  general,  these  coloors 
are  green,  brown,  black,  or  yellowish  green.  ^^^ 

Manganese  and  its  oxides  are  of  great  impertanoe,X7tes. 
both  in  chemistry  and  in  the  arts.    This  must  be  obvi* 
ous,  from  the  minute  detail  of  its  properties  and  oom^ 
binations,  whiish  has  now  been  given. 

Sect.  XII.  OfBtsM^a  ami  U$  ComUnatiimu 

z.  Bismuth,  it  would  appear,  was  known  to  the  an-Qg|g^. 
cients,  to  the  alchemists,  and  some  of  the  earliest  mine* 
ralogists ;  but  it  was  considered  merely  as  a  variety  of 
some  other  metal,  and  generally  of  tin  and  lead.  Hence 
it  was  distinguished  by  the  name  9^  green  tin^  gray  Icad^ 
and  white  anttmonf.  It  was  not  till  the  year  I753t 
when  its  properties  were  particularly  examined  hv  r^ 
and  Geoffiroy  the  younger,  that  it  was  ascertained  to  be 
a  peculiar  metaU  Darcet  and  Rouelle  afterwards  in* 
stiteted  a  set  of  experiments  on  this  metal,  and  disco* 
vered  more  of  its  properties.  Monnet  and  Beanmi 
investigated  its  principal  combinations  at  still  greater 
length  \  and  Bergman  examined,  with  more  accuracy, 
some  of  its  compounds  and  precipitates.  ^  ^ 

2.  Bismuth  is  found  native  in  the  state  of  snlphuretQ,^^ 
and  in  timt  of  oxide.     Native  bismuth  is  easily  distin^ 
gttished  by  its  colour,  brittleness,  and  fnsibility.    llie 
eolphuret  of  bismuth  is  of  a  bluish  gray,  sometimes  with 
a  yellowish  abade^  and  is  in  ixreguler  masses^  oi  crystal- 
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lixed  in  the  fortn  of  smftU  prisms.  It  bas  a  brilliant, 
lamellated  fracture.  The  native  oxide  of  bismuth  ao 
companies  the  metal»  or  is  found  on  the  surface  of  the 
sulphuret.     It  is  of  a  greenish  yeUow  colour. 

3.  Bismuth  is  easily  extracted  from  its  ores.  The  mi- 
neral, after  being  reduced  to  powder,  and  well  washed, 
ir  mixed  with  about  ^  of  its  weight  of  black  floz,  is  pot 
into  a  crucible  lined  with  charcoal,  and  well  covered* 
It  is  then  exposed  to  a  moderate  heat,  which  most  be 
quickly  applied,  to  prevent  the  metal  from  being  sub» 
limed.    By  this  process  a  metallic  button  is  obtained. 

In  the  humid  way,  the  ore  of  bismuth  being  reduced 
to  powder,  is  dissolved  in  nitric  acid,  and  precipitated 
from  this  solution  by  water.  If  the  native  bismuth  be 
combined  with  any  other  metals,  they  remain  in  the 
solution.  The  sulphuret  of  bismuth  is  also  dissolved  in 
the  same  acid  by  boiling*  The  snlphnr  is  separated, 
as  the  metal,  being  oxidated,  combines  with  the  acid. 
The  native  oxide  is  treated  in  the  same  way,  and  is 
precipitated  by  water. 

4.  Bismuth  is  of  a  white  colour,  inclining  to  yellow, 
exhibiting  a  texture  compoited  of  large  brilliant  plates. 
Its  specific  gravity  is  9.822.  It  has  scarcely  either 
tase  or  smell.  By  a  violent  stroke  of  the  hammer  it  is 
broken,  and  divides  into  small  fragments  of  a  lamellated 
•truetnre  ;  the  figure  of  its  particles  is  the  regular 
oetafaedron.  It  has  considerable  hardness  \  and  by 
bammering,  its  density  may  be  increased.  It  has  very 
little  elasticity,  and  no  dnctility.  Bismuth  is  very  fu- 
sible. When  it  is  exposed  to  the  temperature  of  400^, 
according  to  Guy  ton,  it  melts  \  and,  if  after  fusion  it  be 
allowed  to  cool  slowly,  it  crystallizes  in  parallelepipeds 
vbich  cross  each  other  at  right  angles.  This  metal 
crystallizes  more  easily  and  more  regnlarlv  than  any 
other  yet  known.  If  the  heat  be  long  continued  after 
the  fusion,  and  sufficiently  strong  \  and  if  the  process  be 
ooodocted  in  close  vessels,  it  sublimes,  and  attachesr 
itself  to  the  upper  part  of  the  apparatus,  where  it 
crystallizes  in  brilliant  plates. 

5.  Bismuth  is  but  slightly  affected  b]^  exposure  to 
the  air  in  the  cold.  It  loses  its  brilliancy,  and  is  covered 
with  a  fine  powder  of  a  yellowish  gray  colour  \  but, 
when  it  is  heated  in  contact  with  air,  the  surface  is  soon 
covered  with  an  iridescent  pellicle,  whjch,  by  agitation 
and  continuing  the  heat,  is  converted  into  a  greenish 
gray  or  brown-coloured  oxide.  It  acquires  about  ^  of 
addition  to  its  weight.  By  continuing  the  heat,  and 
occasionally  stirring  the  fused  metal,  it  becomes  of  an 
orange-yellow  colour,  and  acquires  a  farther  addition 
to  its  weight.  If  the  metal  in  fusion  be  exposed  to  a 
red  heat,  it  takes  fire  with  a  slight  explosion,  burns 
with  a  bluish  flame,  and  is  sublimed  in  the  form  of  a 
yellowish  vapour,  which,  being  condensed  and  collected, 
is  knoWh  under  the  name  o^fiiwerMof  bismuth.  It  ap> 
pears  then,  that  bismuth  combines  with  oxygen  in  two 
proportions*  The  first,  or  the  smaller  proportion,  is 
that  of  the  brown  oxide  \  and  the  second  is  the  yellow 
oxide  or  flowers  of  bismuth. 

6b  There  is  no  action  between  bismuth  and  azote, 
hydrogen,  or  carbon.  It  combines  but  in  very  small 
proportion  with  phosphorus,  forming  a  pbosphnret. 
When  phosphorus  is  dropped  into  bismuth  in  fusion,  it 
aeeifis  to  unite  with  it,  aooording  to  Pelletier,  in  the 
proportion  of  four  parts  in  the  hundred.  But  the  pio- 
pcalics  of  the  bismuth  are  very  little  chao|[ed. 
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7.  Sulphur  unites  readily  with  bismuth.    When  e^uai  Blsmoth, 
parts  of  bismuth  and  sulphur  are  heated  together  in  a      &e. 
crucible,  the  fusion  of  the  metal  ik  greatly  retarded. '      ^       ' 
It  requires  a  higher  temperature  than  when  the  metal  ggjpiiQ^i, 
is  alone.     The  sulphuret  of  bismuth  is  of  a  shining 

dark  gray  colour,  and  crvstallizes  by  proper  cooling 
into  needle-form  prisms,  shaded  with  splendid  blue  and 
deep-red  colours*  The  crystals  are  obtained  by  piei'* 
cing  the  surface  ^hen  it  becomes  solid  after  fusion,  and 
pouring  out  the  liquid  parts  \  a  cavity  is  thus  left  in 
which  they  are  formed. 

Sulphurated  hydrogen  gas  occasions  a  dark  colour 
on  the  surface  of'^bismuth,  and  converts  the  oxides  into 
a  deep  black  colour,  which  is  the  commencement  of  re- 
duction. 166$ 

8.  Bismuth  combines  uritb  many  of  the  metals,  and  ^oyt  and 
forms  alloys ;  but  its  combinations  with  the  metals,  al**^^- 
ready  described,  are  little  or  scarcely  at  all  known. 
Bismuth   also  combines  with  the   acids,  and  forms 

salts.  1666 

9*  The  affinities  of  bismuth  and  its  oxides  are  ar*Aflhiities.    - 
ranged  by  Bergman  in.  the  following  order : 


Bismuth* 

OxiBE  of  Bismuth. 

Lead, 

Oxalic  acid. 

Silver, 

Arsenic, 

Gold, 

Tartaric, 

Mercnry, 

Phosphoric, 

Antimony, 

Sulphuric, 

Tin, 

Muriatic, 

Copper, 

Nitric, 

Platinum, 

Fluoric, 

Nickel, 

Sadactie, 

Iron, 

Succinic,         \ 

Sulphur* 

Citric, 

Lactic, 

Acetic, 

s 

Prussie, 

Carbonic* 

L  SalU  of  Bitmoth. 
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The  solutions  of  bismuth  in  the  acids,  and  also  theDiflbvat 
crystallized  salts  which  are  obtained  from  them,  re-^'^'^JJ^^ 
semble  each  other,  but  differ  from  almost  all  other  Jj^^^*" 
metallic  solutions,  as  well  as  from  all  uther  salts  j  and 
particularly  in  one  circnmstance,  which  is,  that  water 
m  sufficient  quantity  decomposes  them,  and  precipitates    ' 
an  oxide  of  bismutb  of  a  white  colour.    This  shows 
Chat  bismuth  is  strongly  oxidated  by  the  action  of  the 
acids,  to  which  it  adheres  with  no  great  affinity,  and 
that  it   forms  with  them  compounds  which  are  not 
very  permanent*  It  seems  at  the  same  time  remarkabloi 
that  this  metal  should  be  more  oxidated  in  this  way, 
than  by  the  usual  process  of  oxidation,  by  means  of 
heat,  and  by  the  action  of  water  j  and  that  it  should 
have  a  white  colour,  while  in  the  usual  way  it  is  of  a 
yellowish  gray. 

I*  Sulphate  of  Bismuth* 

Concentrated  sulphuric  acid  has  no  action  on  bis« 
muth'in  the  cold;  but  this  metal  decomposes  the  acid 
at  a  boiling  temjiiBrature.  Sulpburouft  acid  gas  is  dis- 
engagedi  aoSl  the  bismuth  is  oxidated,  and  converted 
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into  a  vlute  powder.  If  the  beat  be  strong,  sulphar 
is  sublimed.  When  the  remaining  mass  b  washed  with 
water,  it  carries  oflF  the  remaining  acid  and  a  small 
qiiantitjr  of  the  oxide  of  bismuth.  The  solution,  by 
proper  evaporation,  affords  small .  soft  needle-formed 
crystals,  which  are  sulphate  of  bismuth.  This  sulphate 
IS  decomposed  by  water,  which  separates  a  white 
oxide. 

2.  Sulphite  of  Bismuth. 

Sulphurous  acid  has  no  action  on  bismuth  j  but  it 
unites  with  its  oxide,  and  forms  a  white  sulphite, 
which  is  insoluble  in  water,  and  even  in  its  own  acid  j 
of  a  sulphurous  taste  ^  fusible  by  the  blow-pipe  into  a 
reddish  yellow  mass,  which  is  reduced  on  charcoal  in- 
to metallic  globules  ^  decomposed  with  effervescence  by 
means  of  sulphuric  acid )  giving  out  by  distillation  sul* 
gburons  acid,  and  leaving  behind  a  pure  white  oxide. 

3.  Nitrate  of  Bismuth. 

1.  Nitric  acid  exhibits  a  very  violent  action  with 
bismuth.  When  the  acid  is  a  little  concentrated,  and 
the  bismuth  in  the  state  of  powder,  there  is  a  violent 
effervescence,  with  the  evolution  of  nitrous  gas.  There 
is  at  the  same  time  great  heat  produced.  The  bismuth 
is  converted  into  white  oxide  at  the  expence  of  the 
acid,  and  when  the  action  ceases,  if  no  more  acid  be 
added  than  what  is  necessary  to  its  oxidation,  remains 
dry. 

2.  The  nitric  solution,  thus  prepared,  is  colourless, 
and  affords  crystals  by  evaporation.  It  crystallizes  in 
tetrahedral  prisms,  compressed  into  obtuse  three-sided 
summits.  It  has  sometimes  been  obtained  in  flattened 
rhomboldalparallelopipeds,  similar  to  those  of  Iceland 
crystal.  IfYheB  this  salt  is  thrown  on  red  hot  coals, 
it  melts,  boils,  and  frothes  up ;  exhales  nitrous  vapour, 
and  leaves  behind  a  greenish  yellow  oxide.  It  dries  in 
the  air,  and  becomes  moist  when  the  air  is  humid. 
When  it  is  brought  into  contact  with  water,  it  becomes 
turbid,  is  decomposed,  aiid  a  white  oxide  is  precipitat- 
ed. The  decomposition  is  effected  with  the  nitric  acid, 
which  is  poured  gradually  into  a  large  quantity  of 
water.  The  oxide  which  is  thus  obtained  was  for- 
merly called  magistery  of  humuth*  It  is  known  in 
the  shops  by  the  name  ot pearl  white.  It  becomes  of  a 
deep  gray,  .brown,  or  even  black  colour,  when  it  is  ex- 
posed to  the  action  of  sulphurated  hydrogen  gas. 

4.  Muriate  of  Bismuth. 

Muriatic  acid  has  but  a  feeble  action  on  bismuth. 
It  is  necessary  to  assist  its  action,  that  the  acid  be  con- 
centrated, and  long  digested  with  the  metal,  or  distil- 
led off  it  in  the  state  of  powder.  During  the  process, 
a  fetid  odour  is  emitted,  which  is  owing  to  the  decom- 
position of  water,  its  oxygen  combining  with  the  metals^ 
and  the  hydrogen  being  set  at  liberty i,  By  evaporat- 
ing this  solution,  small  needles  of  muriate  of  bismuth 
are  obtained  y  but  only  in  very  small  qaantity  j  for  the 
greatest  part  of  the  oxide  of  bismuth  is  separated  by 
water.  The  muriate  is  snblimed  by  heat  into  a  thick, 
solid,  fusible  matter,  which  was  formerly  called  butter 

SfUsmuth*    It  is  deliquescent,  and  may  be  decomposed 
y  water,  which  separates  a  very  fine  white  oxide. . 
Oxymnriatic  acid  readily  dissolves  hisn^thi  and» 
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forms  with  the  oxide,  which  it  previoosly  prodaoed, 
salt  similar  to  the  preceding. 


5.  Floate  of  Bismuth. 
6*  Borate  of  Bismuth. 

These  two  salts  may  be  formed  by  adding  a  floate 
or  borate  of  an  alkali  to  a  solution  of  nitrate  of  bis- 
muth. A  white  precipitate  is  formed  of  the  floate  or 
borate  of  bismuth  }  bnt  little  is  known  of  their  proper* 
ties. 

y.  Phosphate  of  Bismuth. 

This  salt  is  formed  by  combining  the  acid  with  the 
oxide  of  the  metal,  when  precipitated  by  an  alkali. 
The  phosphate  of  bismuth  is  in  the  state  of  an  insolu- 
ble white  powder. 

8.  Carbonate  of  Bismuth. 

This  salt  may  be  formed  by  precipitating  the  oxide 
of  bismuth  from  its  solution  in  acids,  by  means  of  an 
alkaline  carbonate. 

9.  Arseniate  of  Bismuth. 

Arsenic  acid  acts  upon  bismuth  with  the  assistance 
of  heat.  A  white  powder  appears  on  the  sur£sce  of  the 
metal,  and  the  oxide  is  precipitated  firom  the  solutioo« 
by  adding  water.  The  arseniaie  of  bbmuth  may  be 
formed  by  adding  arsenic  acid  to  a  solution  of  the  nl» 
trate  of  bismuth.  The  arseniate  of  bismuth  falls  to  the 
bottom  in  the  form  of  precipitate. 


10.  Tungstate  of  Biunuth. 


Unknown. 


XI.  Molybdate  of  Bismuth. 

Muriate  of  bismuth  is  precipitated,  if  there  be  no 
excess  of  acid,  by  molybdic  acid.  The  molybdate  o£ 
bismuth,  thus  formed,  is  of- a  white  colour. 


xa.  Chromate  of  Bismuth, 
13.  Colnmbate  of  Bismuth. 


] 


Unknown. 


14.  Acetate  of  Bismuth. 

This  salt  may  be  formed,  by  adding  a  solution  of  ace- 
tate of  potash  to  a  solution  of  nitrate  of  bismuth*  A 
precipitate  of  acetate  of  bismuth  is  formed.  The  ad- 
dition of  acetic  acid  to  the  nitrate  of.  bismuth,  Guytoo. 
observes,  prevented  the  latter  from  being  precipitated, 
by  means  of  water. 

15.  Oxalate  of  Bismuth. 

Oxalic  acid  combines  with  the  oxide  of  bismuth,, 
and  forms  with  it  a  salt  in  the  state  of  white  powder,, 
which  is  scarcely  soluble  in  water.  Oxalic  acid  added, 
to  nitrate  of  bismuth,  occasions  a  precipitate  in  the  form 
of  snudl  transparent  crystals,  which  are  oxalate  of  bis- 
muth. 

16.  T^rhnte  of  Bismuth. 

Tartaric  acid  added  to  the  solution  of  bismoth  in  any 
of  the  miaeral  aoids,  precipitates  the  oxide  in  the  fomi 
of  a  white  powder,  which  is  tho^  tartrate  of  bisasnth, 
and  is  insoluble  in  water. . 
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17.  Beozoate  of  Bismotb. 

tcid  combtnes  readily  witb  tbo  oxide  of 
bumatb.  Tbe  solotion,  bj  eTaporation,  aSbrdB  cry- 
stals in  tbe  form  of  needles.  Tbej  undergo  no  change 
by  exposure  to  tbe  air,  are  soluble  in  water,  and  de* 
composed  by  salphnric  and  mnriatic  acids.  Tbis  salt 
is  also  decoraposed  by  beat,  wbicb  drives  off  its 
acid. 

x8.  Saccinate  of  Bismotb. 

Succinic  aeid  combines  with  tbe  oxide  of  bisnutb,  at 
a  boiling  beat.  By  evaporating  tbe  solution,  crystals 
of  SDccinate  of  bismutb  are  obtained,  in  the  form  of 
plates,  and  of  a  yellow  coloor. 

II.  Action  of  Alkalies,  Earths,  and  Salts,  on  Bis- 

muib. 

X.  Scarcely  any  thing  is  known  of  the  action  of  the 
alkalies  on  bismuth.  Ammonia,  it  is  said,  communi- 
cates to  it  a  yellow  colour,  end  the  oxide  of  bismotb  is 
soluble  in  ammonia  in  tbe  liquid  state. 

a.  The  oxide  of  bismuth  combines  by  fusion  witb 
silica,  to  which  it  communicates  a  greenish  yellow  co- 
lour. 

3.  Bismuth  is  not  changed  by  tbe  action  of  the  sul- 
phates or  sulphites.  It  is  oxidated  by  tbe  nitrates. 
When  it  is  strongly  heated,  and  thrown  into  a  red-hot 
crucible  with  nitrate  of  potash,  it  detonates  feebly, 
and  without  much  inflammation.  It  is  reduced  to  the 
state  of  oxide,  of  which  one  part  combines  with  the 
potash.  Bismuth  has  no  action  on  muriate  of  ammo- 
nia, but  its  oxide  very  readily  decomposes  this  salt. 
In  the  cold,  it  disengages  a  little  ammonia,  by  sim- 
ple trituration }  but  when  exposed  to  heat,  it  is  total- 
ly decomposed,  and  there  remains  a  muriate  of  bis- 
muth. 

4.  Bismuth  is  applied  to  a  great  many  nses.  It  forms 
some  important  alloys  witb  the  softer  metals,  to  give 
them  hardness  and  consistency.  The  oxides  of  bis- 
muth are  of  still  more  extensive  utility.  It  is  employ- 
ed in  this  form  by  the  manufacturers  of  porcelain,  for 
the  preparation  of  yellow  enamels,  and  it  is  mixed 
with  other  oxides,  to  give  variety  of  shade  to  their  co- 
lours. It  is  sometimes  employed  in  the  fabrication  of 
coloured  glasses,  to  communicate  a  greenish  yellow. 
The  white  oxide,  which  is  most  commonly  employed 
for  these  difierent  purposes,  is  also  employed  as  a  paint 
for  the  skin,  under  the  name  oi  pearl  whi^e  ;  but  it  is 
ectremely  improper  for  this  purpose,  for  besides  the  in- 
jury which  it  does  to  tbe  skin,  it  becomes  black,  when 
k  is  exposed  to  the  action  of  sulphurated  hydrog«*ii  gas. 
It  is  sometimes  used  also  to  give  a  black  colour  to  the 
hair. 

Sect.  XIII.  Of  Astimosx  and  its  Combiaatums. 

X.  It  does  not  appear  that  tbe  ancients  were  ac- 
quainted with  antimony  as  a  distinct  metal,  although 
it  is  supposed  that  it  was  employed  by  them  in  alloys 
of  other  metals.  It  is  said,  that  they  were  acquainted 
with  the  oxide  of  antimony,  and  that  it  was  employed 
aa  an  external  remedy  in  inflammation  of  the  eyes* 
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As  a  peculiar  metal  it  was  not  certainly  knowli  tSl  Antimony, 
the  time  of  Basil  Valentine,  who  lived  about  the  end      &c. 
of  the  15th  ccntnry.     In  his  work,  entitled  Currws^"    ^       ' 
Triumphaiii  Anitmonh\  he  has  detailed  all  that  was 
then  known  of  tbis  metallic  substance,  and  he  has  par* 
ticularly  described  the  process  by  which  it  is  extracted 
from  its  ore. 

No  substance  has  been  more  tbe  subject  of  investt^ 
gation  than  antimony,  and  on  no  subject,  perhaps, 
has  there  been  so  much  written.  The  alchemists  re* 
earded  antimony  as  peculiarlv  appropriate  to  the  ob* 
ject  of  these  researches.  Their  labours  on  tbis  subject 
were  almost  incredible  j  and  indeed  this  is  scaroelv  to 
be  wondered  at,  since  it  appears  that  they  were  inspired 
with  tbe  hope  of  making,  by  its  means,  the  fortnoate 
discovery  of  tbe  universal  medicine.  It  was  therefore - 
tortured  and  tried  in  every  possible  Way,  to  obtain  the 
object  of  their  researches ;  and  on  thb  account  it  is  al- 
most impossible  to  reckon  up  tbe  number  of  medicinal 
preparations  which  were  proposed  and  employed  with 
tills  metal  and  its  ores.  It  is  owing  to  these  views  and 
researches  concerning  antimony,  that  ita  nature  and 
properties  are  now  so  fully  known.  • 

2.  About  tbe  end  of  the  X7th  century,  Lemery  pub- 
lished a  treatise,  which  was  the  first  correct  and  ra- 
tional account  of  antimony.  In  this  he  arranged  and 
detailed  tbe  discoveries  of  his  predecessors,  and  added 
some  of  his  own,  witb  a  number  of  curious  experiments 
and  accurate  processes  for  many  of  the  preparations  of 
antimony  and  its  sulpburet.  Mender  afterwards  pub- 
lished a 'very  complete  history  of  all  the  facts  that  were 
then  known  concerning  antimony  ^  and  it  has  been 
since  examined  by  more  modern  chemists ;  among 
whom  Bergman,  Scheele,  Berthollet,  Proust,  and  Tbe- 
nard,  are  the  principal  writers  on  this  subject.  i^^^ 

3.  Antimony  exists  in  nature  in  four  different  states :  Orct. 
In  the  state  of  native  antimony,  that  of  sulpburet,  by- 
drosolphoret  of  the  oxide  of  antimony,  and  muriate* 
Native  antimony  is  easily  distinguished  by  its  colour 
and  brilliancy.  It  has  been  found  in  Sweden  and  in 
France.  The  most  common  ore  of  antimony  is  the 
sulpburet,  which  is  of  a  grayish  colour,  and  stains  the 
fingers.  It  is  sometimes  cnrstallized  in  square  prisms, 
which  are  slightly  rbomboidal,  and  terminated  by  four- 
sided  pyramids.  The  hydrosulpburated  oxide  of  anti- 
mony is  in  shininff  filaments,  of  a  deep  red  colour,  dis- 
posed in  rays  gomg  from  a  common  centre,  adhering 

to  the  surfsce  or  cavities  of  the  sulpburet.  Tbe  muriate 
of  antimony,  which  is  a  rare  production,  is  of  a  brilliant, 
pearly- white  coloor,  in  the  form  of  small  divergent 
needles,  somewhat  resembling  radiated  zeolite.  1677 

4.  To  obtain  the  pare  metal  from  the  sulpburet  of  Aaalyiis. 
antimony,  tlM  ore  is  first  roasted,  to  separate  the  greatest 

part  of  the  sulphur.  It  is  then  mixed  with  its  own 
weight  of  black  flux,  formed  into  a  paste  witb  oU, 
and  exposed  to  a  strong  heat  in  a  ciucible,  at  the  bot- 
tom of  which  the  metal  is  found  reduced.  J3y  a  shorter 
process,  eight  parts  of  sulpburet  of  antimony,  sis  of 
tartar,  and  three  of  nitre,  reduced  to  powder,  and  well 
mixed,  are  projected  in  small  quantities  into  a  red-hot 
crucible.  At  each  projection  there  is  a  strong  detona* 
tioo  J  the  tartar  forms,  by  means  of  the  nitre,  a  black 
flux,  and  the  sulpburet  being  burnt,  the  metal  is  fused, 
but  not  oxidated^  on  account  of  the  charcoal  of  tbe  tosr 

tar- 


/ 


€3« 

Antiiwwy, 


CHEMISTRY. 


Z678 

Phipertiei. 


1679 
Aetioaof 
water. 


1680 
'Of  heal. 


16S1 
Qxtdei. 


Ur  with  which  it  !•  sontninlled,  and  the  liqaid  alkali 
which  coTcn  it*  The  whole  it  then  fased  in  a  conical 
iron  pot )  and,  when  it  is  cool,  the  metallic  antimoDT' 
i»  found  at  the  hottoni,  marked  on  its  sarface  with 
needle-shaped  crystals,  arranged  in  the  form  of  a  star. 

5*  AntimonVi  in  a  state  of  purity,  is  of  a  brilliant 
white  colour,  having  a  good  deal  of  resemblance  to 
that  of  stiver  or  tin.  It  has  a  lamellated  texture, 
composed  of  plates  which  cross  each  other  in  all  di- 
rectious.  It  exhibits  solnetimes  perceptible  traces  of 
crystallization.  The  form  of  the  crystals,  which  was« 
discovered  with  difficulty  by  Hany,  on  account  of  its 
complicated  structure,  is  the  octahedron,  composed  of 
a  grsat  number  of  regular  tetrahedrons.  Antimony 
has  a  very  perceptible  taste  and  smell,  and  particular- 
]y  if  it  is  rubbed  for  boom  time  oh  the  hands.  The 
specific  gravity  is  6.702*  It  is  very  brittle,  so  that  it 
« can  he  reduced  to  powder,  which  is  of  a  grayish  white 
colour* 

6.  Antimony  undergoes  no  change  by  being  expos* 
ed  to  the  air,  nor  is  there  any  perceptible  action  be- 
tween antimony  and  water  in  the  cold ;  but  when 
•water  comes  in  contact  with  antimony  red-hot,  it  is 
instantaneously  decomposed,  and  accompanied  with  a 
violent  detonation,  and  a  very  brilliant  white  lame* 
Accidents  of  this  kind  have  happened,  attended  with 
considerable  danger. 

7*  When  antimony  is  heated  to  ihe  temperature  of 
808^,  it  melts.  If  the  heat  be  continued  after  its  fu- 
sion,  it  is  sublimed,  and  if  the  process  be  performed  in 
dose  vessels,  it  is  condensed  in  shining  crystallized 
plates.  If  it  be  allowed  to  cool  slowly,  and  part  of  it 
he  poured  off  when  the  surface  becomes  solid,  the  ca- 
vity is  lined  with  pyramidal  crystals,  composed  of  small 
octahedrons. 

8.  When  antimony  is  kept  in  fusion  in  the  open 
.air,  it  rises  in  the  form  of  white  vapour,  which  is  pre- 
cipitated on  the  surface  of  the  metal,  or  upper  part  of 
the  crucible,  and  crystallizes  in  long  prisms,  or  in  small, 
white,  brilliant  needles.  This  is  an  oxide  of  antimony, 
which  was  formerly  called  argewHne  ftot»er$^  or  mow 
fjfregului  ofaniimowg*  By  this  process  it  is  found,  that 
the  antimony  has  acquired  an  addition  of  weight  of 
about  50  per  cent.  This  oxide  may  be  obtained,  by  ex- 
posing the  antimony  in  a  crucible  to  a  white  heat,  and 
then  by  suddenly  agitating  it  in  contact  with  air,  it 
takes  fire  with  a  kind  of  explosion,  and  bums  with  a 
white  light. 

Thenard,  in  his  researches  concerning  antimony, 
distinguishes  six  different  degrees  of  oxidation  of  this 
metal.  But  in  a  memoir  on  the  same  metal  by  Proust, 
he  considers  that  the  oxides  of  antimony  may  be  redu- 
ced to  two.  According  to  the  experiments  of  this 
chemist,  100  parts  of  antimony  treated  with  nitric 
acid  in  a  retort,  uniformly  aflbrd  230  of  a  yellow 
oxide  in  the  state  of  powder.  It  is  reduced  to  126  by 
washing  with  water  before  drying  it,  because  the  nitric 
acid  dissolves  a  small  proportion.  This  oxide  is  not  re- 
duced by  being  exposed  to  a  red  heat,  bnt  it  is  sublimed, 
and  condensed  in  close  vessels,  in  groups  of  crystals. 
It  is  insoluble  in  water.  It  is  the  same  oxide  which  was 
formerly  distinguished  by  the  name  t^^  argentine  flowers. 
The  component  parte  of  this  oxide,  according  to  Proust, 
are. 
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The  oxide,  with  a  smaller  proportion  of  oxygen,  Is^  ^^^ 
formed  by  dissolving  antimony  in  muriatic  acid  \  and 
by  adding  water  to  the  solution,  a  white  powder  ia 
precipitated,  which  being  washed,  is  separated  from 
any  acid  that  may  adhere  to  it*  To  purify  it  still 
more,  it  is  to  be  boiled  with  carbonate  of  potash,  and 
afterwards  washed,  and  dried  on  a  filter.  This  oxide 
is  of  a  yellowish  white  colour,  and  has  little  brilliancy  ; 
it  melts  at  a  moderate  red  heat,  and  when  it  ii  allowed 
to  cool,  it  crystallizes  on  the  surface*  The  crystals  am  • 
of  a  yellowish  white  colour,  which  are  thrown  togetlier 
in  heaps,  in  a  radiated  form.  This  oxide  was  formerly 
known  by  the  name  o[  powder  ofalgaroth.  Its  compo* 
nent  parts  are. 
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Oxygen 


81.5 
18.5 
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9.  There  is  no  action  between  antimony  and  Uiole,J^^^^ 
hydrogen,  or  carbon.     • 

to.  Antimony  enters  into  combination*  with  phospho- 
rus, and  forms  with  it  a  phosphuret.  Equal  parts  of 
phosphoric  glass  and  antimony  are  fused  together  in  n. 
crucible,  or  with  the  addition  of  \  of  charcoal,  or  by 
projecting  pieces  of  phosphorus  on  the  metal  in  fusimi 
in  a  crucible  \  and  thus  a  phosphuret  of  antimony  is  ob« 
tained.  The  phosphuret  has  a  metallic  lustre,  is  brit- 
tle, and  has  a  lamellated  fracture.  When  it  is  placed 
on  burning  charcoal,  it  melts,  gives  out  a  small  green 
flame,  and  is  converted  into  the  white  oxide  of  anti* 
mony,  which  is  sublimed.  ^^g, 

II.  Antimony  combines  very  readily  with  sulphur, Salpkvei. 
and  forms  with  it  an  artificial  snlphuret,  which  is  ex« 
actly  similar  to  the  native  sulphnret.  It  is  formed  by 
mixing  the  antimony  and  the  sulphur  together,  and 
fusing  them  in  a  crucible.  This  snlphuret  is  of  a 
brilliant  gray  colour,  is  more  fusible  than  the  metal 
itself,  and  by  slow  cooling,  may  be  obtained  in  crystals. 
The  component  parts  of  the  snlphuret,  according  to 
Proust,  are. 
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Oxygen 
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12.  The  yellow  oxide  of  antimony  combines  withoxidei 
different  proportions  of  sulphur,  and  forms  compounds  with  cil- 
of  different  colours,  and  which  were  formerly  distin-P^* 
goished  by  different  names.     With  eight  parts  of  the 
oxide  and  one  part  of  th^  sulphnret,  a  red-coloured,  se* 
mitransparent  mass  is  obtained,  which  was  formerly 
called  glass  of  antimony.    When  two  parts  of  sulphu* 
ret  are  added  to  eight  parts  of  the  oxide,  a  yellowish 
mass  is  formed,  which  was  known  by  the  name  of  ero^ 
cus  metaUorum,   Six  parts  of  oxide  and  one  of  sulphur, 
form  a  dark  red  opaque  mass,  with  a  vitreous  fracture, 
which  is  the  true  liver  of  sulphur.    In  these  comfaina* 

tions, 
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AoUnMNiy;  tions,  the  tolpbar  deprives  the  oxide  of  part  of  the  aa- 
^c.      timony,  and  combines  with  it,  forming  m  sulphuret* 

^T^^^l^  This  snipharet  then  combines  wilh  the  oxide  t. 

PhwISue         '3'  -^o^'inoiiy  enters  into  combination  with  the  acids, 

!▼•  P  33^  and  forms  salts.  It  also  forms  alloys  with  many  of  the 
1685      metals.    The  affinities  of  antimony  and  of  its  oxides 

Afflnities.    lure,  according  to  Bergmaui  in  the  following  order  : 
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Oxide  of  Amtimomt 

Iron, 

Muriatic  acid. 

Copper, 

Oxalic, 

Tin, 

Sulphuric, 

Lead, 

Nitric, 

Nickel, 

Tartaric, 

Silver, 

Sadactic, 

Bismuth, 

Phosphoric, 

Zinc, 

Citric, 

Gold, 

Succinic, 

Platinam, 

Fluoric, 

Mercnry,^ 

Arsenic, 

Arsenic, 

I«actic, 

Cobalt, 

Acetio, 

Solphun 

Boracio, 

Prassic, 

Carbonic. 

I.  Salts  of  Antimony. 

I.  Sulphite  of  Antimony. 

Sulphuric  acid  has  no  action  on  antimony  in  the  cold. 
At  a  boiling  temperature  the  acid  is  decomposed  j  sul* 
phurous  acid  gas  is  emitted  with  effervescence,  and  if 
distilled  in  a  retort  to  dryness,  sulphur  is  sublimed. 
There  remains  a  white  oxide  of  antimony.  If  this 
mass  be  washed  with  water,  the  acid  which  adheres  to 
it  is  carried  off,  with  a  small  portion  of  the  oxide  i  and 
what  remains  is  the  white  oxide,  which  is  insoluble.  By 
adding  a  large  quantity  of  water  to  the  solution,  the 
oxide  which  it  had  carried  off  is  precipitated  j  but  this 
solution  being  evaporated  yields  no  crystals.  It  is  de- 
composed by  the  earths  and  the  alkalies,  which  precipi- 
tate a  white  oxide.  Sulphuric  acid,  therefore,  oxidates 
antimony,  but  does  net  seem  to  have  the  property  of 
forming  a  salt* 

3.  Snlphate  of  Antimony. 

Sal  phurous  acid,  with  the  assistance,  ef  heat,  is  de- 
composed by  antimony.  The  metal  is  oxidated,  and 
there  is  formed  a  sulphite  of  antimony.  This  salt  may 
be  also  obtained  by  adding  sulphurous  acid  to  the  so- 
lution of  antimony  in  muriatic  acid.  A  white  preci- 
pitate appears,  which  is  insoluble,  of  air  acrid,  bitter 
taste,  and  is  decomposed  by  heat.  When  it  b  distilled 
in  close  vessels,  it  yields  a  little  sulphurous  acid,  then 
sulphuric  acid,  and  the  residuum  is  a  reddish  brown 
mass,  which  is  soluble  in  fixed  alkali,  and  may  be  pre- 
cipitated by  means  of  muriatic  acid,  into  a  hydroaulphu- 
ret  of  antimony. 

3«  Nitrate  of  Antimony. 

Nitric  acid  is  rapidly  decomposed  by  antimony,  even 
in  the  cold.    There  is  evolved  a  great  quantity  of  nic 


trons  gas,  and  sometimes  the  n|»d!ty  of  the  oxidation  Antunooy, 
is  such,  tliat  it  is  accompanied  with  actual  eonbostion*  ^tc. 
The  water  also  is  partially  decomposed.  The  antimony 
is  converted  into  a  white  oxide.  The  hydrogen  of  the 
water  combines  with  the  azote  of  the  acid,  and  forms 
ammonia,  which  combines  with  part  of  the  nitric  acid, 
and  the  compound  is  nitrate  of  ammonia.  The  snwli 
quantity  of  oxide  of  antimony  which  is  dissolved  in  ni- 
tric acid,  is  precipitated  by  water,  so  that  it  adheree 
very  slightly  to  the  acid. 


4«  Muriate  of  AntiinoDy* 

Muriatic  acid  acts  on  antimony  very  feebly.  By  di- 
gesting the  metal  with  the  acid  for  a  long  time,  it  dis- 
solves a  small  quantity,  and  the  solution  becomes  of  a 
yellowish  colovr.  The  white  oxide  ie  more  soluble  in 
this  acid,  and  forms  with  it  a  oolonrteee  solntiott*  Thm 
first  solution  yieide  crystals  by  evaporatien,  in  the  fbm 
of  small  needles,  which  are  deliqncecent,  and  snUimed* 
by  heat,  and  are  precipitated  and  decomposed  by  water* 
The  solution  fbrmed  with  the  oxide  ie  fixed  in  the  fire, 
and  crystallizes  in  brilliant  plates.  It  is  also  decom- 
posed by  water.  Muriatic  acid  diesolves  more  readily 
the  sulphuret  of  antimony,  for  it  does  not  require  the 
aid  of  beat.  There  is  disengaged  a  strong  odour  of 
sulphurated  hydrogen  gas.  When  the  mixture  is  heat- 
ed, the  whole  of  the  metal  is  dissolved. 

Nitromuriatie  acid  dissolves  antinumy  more  readily, 
than  any  of  the  acids  which  have  been  mentioned. 
This  solottoft  IS  coloodess.  The  muriate  of  antimouT 
which  remains  after  the  evaporation,  by  being  distiU 
led,  cemes  over  of  n  thicker  consistence,  in  prepertioai 
as  it  is  concentrated.  The  muriate  of  antimony  wae 
formerly  called  butter  ofantinumym  It  is  of  a  grayish 
white  colour,  and  sometimes  crystallizes  in  four-sided 
prisms.  It  is  deliquescent  in  thn  air,  and  extremely 
caustic  and  corrosive.  When  it  is  diluted  with  water, 
a  white  powder  ie  peecipitnted,  wkidi  ie  the  pmoder  oj 
o^arotA. 

5.  Fluata  of  Antimony. 

6.  Borate  of  Antimony. 

Fluoric  and'boracic  acids  have  no  action  on  antimo- 
ny, but  combine  with  its  oxide,  or  precipitate  it  from 
its  solution  in  acids,  in  the  form  of  white  powder,  fomw 
ing  a  flnate  or  horatn  of  antimony. 

7*  Phoiphate  of  Antimony. 

Phosphoric  acid  combines  with  the  oxide  of  anti- 
mony. The  solntion,  hy  evaporation,  yields  a  blackish 
green  mass. 

8.  Phosphate  of  Lime  and  Antimony.. 

This  triple  salt  ie  formed  by  calcining  ti^getber  Jsmei's- 
eqaal  parts  of  sulphuret  of  antimony  and  the  ashes  of  P'*''^* 
bones ;  or,  according  to  the  process  recommended  hy 
Mr  Chenerix,  by  dissolving  white  oxide  of  antimony 
and  pkoephite  of  lime  in  equal  parts  in  muriatic  acid  ^ 
and  then  by  adding  this  solntion  to  a  sufficient  qnanli* 

J  of  distiHed  water,  which  contains  pure  ammonia, 
precipitate  is  formed  in  the  state  of  white  powder* 

This- 
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AnUmony,  ThU  powder  is  nearly  insoluble  in  water.    It  has  been 
See.      long  known  as  a  diaphoretic  and  emetic,  under  the 
'name  o^  James* s  Powder.    According  to  the  analysts 
of  Dr  Pearsoni  it  is  composed  of 
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Antimony 
Acid 
PoUsh 
Water 


Phosphate  of  lime         43 
•Oxide  of  antimony       57 


soo 


Unknown. 


9.  Carbonate  of  Antimony. 

10.  Arseniate  of  Antimony. 


By  digesting  together  arsenic  acid  and  antimony, 
a  white  powder  is  obtained,  which  is  arseniate  of  anti- 
mony. Mariatic  acid  dissolves  this  powder,  but  it  may 
be  separated  by  adding  water.  This  salt  may  be  form- 
ed, also,  by  adding  an  alkaline  arseniate  to  the  solution 
of  antimony  in  muriatic,  tartaric,  or  acetic  acids. 

X'Z.  Molybdate  of  Antimony. 

Muriate  of  antimony  is  precipitated  by  molybdic 
acid  }  and  if  the  acid  be  not  in  excess,  the  precipitate 
is  white. 

12.  Acetate  of  Antimony. 

Acetic  acid  dissolves  a  small  portion  of  the  oxide  of 
antimony,  and  according  to  some,  yields  small  crystals. 
The  acetate  of*  antimony  has  been  employed  as  an 
emetic. 

13.  Oxalate  of  Antimony. 

Oxalic  acid  combines  with  the  oxide  of  antimony, 
and  the  solution  affords  crystals  in  the  form  of  small 
grains,  which  are  scarcely  soluble  in  water. 

14.  Tartrate  of  Antimony. 

Tartaric  acid  also  combines  with  a  small  portion  of 
the  oxide  of  antimony,  and  affords  a  salt  which  assumes 
the  form  of  a  jelly. 

15.  Tartrate  of  Potash  and  Antimony. 

This  triple  salt  was  formerly  prepared  by  boiling  to- 
gether the  preparation  of  what  was  called  crocus  me- 
tallorum,  and  tartar,  in  water.  But  if  the  white  oxide 
be  mixed  with  its  own  weight  of  tartar,  and  the  mix- 
ture boiled  in  10  or  12  parts  of  water,  till  the  tartar 
be  saturated,  and  the  solution  filtered  and  evaporated, 
crystals  are  obtained,  which  are  crystals  of  the  tartrate 
of  potash  and  antimony,  which  have  been  lone  and  bet- 
ter known  by  the  name  of  tartar  emetic.  This  salt  is 
of  a  white  colour,  and  it  crystallizes  in  regular  tetrahe- 
drons. It  effloresces  by  exposure  to  the  air,  and  is  so- 
luble in  80  parts  of  cold,  and  in  half  that  quantity  of 
water  at  the  boiling  temperature.  When  it  is  exposed 
to  heat,  it  is  decomposed.  It  is  also  decomposed  by 
the  alkalies  and  their  carbonates. 

According  to  the  analysis  of  Thenard,  this  salt  is 
composed  of 
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This  salt  has  been  greatly  employed  as  a  diaphore-p  39. 
tic  and  emetic,  from  which  property  it  has  derived  its 
name.  An  account  of  the  mode  of  preparing  a  similar 
powder,  which,  it  is  said,  was  invented  by  an  earl  of 
Warwick,  and  became  famous  in  Italj  as  a  powerful 
and  effectual  medicine,  was  published  in  Italy,  in  the 
year  1620.  The  preparation  of  tartar  emetic  itself 
was  first  published  in  1631. 

1$.  Benzoate  of  Antimony* 

Benzoic  acid  combines  with  the  oxide  of  antimony, 
and,  by  evaporating  the  solution,  crystals  are  obtained. 
This  salt  is  not  altered  by  exposure  to  the  air,  but  it  is 
readily  decomposed  by  heat. 

II.  Action  of  Alkalies,  &c.  on  Antimony. 

I.  All  the  alkalies  have  a  peculiar  action  on  theAIkalki. 
solphuret  of  antimony.  Sulphnret  of  antimony  and 
potash  form  a  preparation  which  is  known  by  the  name 
of  kermes  mineral^  a  name  which  it  derives  from  the 
red  animal  called  kermes.  This  is  prepared  in  the  dry 
way  by  mixing  together  one  part  of  sniphuret  of  anti- 
mony and  two  of  potash,  and  in  proportion  to  the 
quantity  of  sulphnret,  add  a  sixteenth  part  of  sulphur. 
Fuse  the  mixture  in  a  crucible,  and  pour  it  into  an 
iron  mortar.  When  it  is  cool,  reduce  it  to  powder, 
and  boil  it  in  water ;  filter  the  liquid,  and  as  it  cools, 
a  reddish  brown  powder  is  deposited.  Wash  the  preci- 
pitate, first  with  cold  and  then  with  boiling  water,  till 
it  comes  off  insipid.  It  may  be  prepared  in  the  humid 
way,  by  boiling  10  or  12  parts  of  pure  liquid  alkali 
with  two  of  sulphnret  of  antimony,  for  half  an  hour, 
and  then  filtering  the  liquid  \  the  kermes  is  deposited 
as  it  cools. 

The  compound  which  is  first  formed,  is  a  hydrosul- 
phuret  of  potash  and  antimony.  When  boiling  water 
IS  added  in  suflicient  quantity,  the  whole  is  dissolved, 
but  the  solution  becomes  turbid  in  cooling,  and  di- 
vides into  two  parts  J  the  one,  which  is  deposited 
in  the  form  of  a  reddish  brown  powder,  is  the  kermes 
mineral,  and  the  other  which  remains  in  solution, 
containing  a  smaller  proportion  of  sulphur  and  oxide 
of  antimony  than  the  former,  has  been  distinguished 
by  the  name  of  golden  sulphur.  The  cause  of  the  se- 
paration is,  that  the  alkali,  if  it  is  not  in  great  quanti- 
ty, caunot  hoHS  the  sulphurated  oxide  of  antimony  in 
solution  while  it  is  cold.  What  remains  in  solution  af- 
t^r  the  spontaneous  precipitation,  contains  a  greater 
proportion  of  sulphur,  and  less  of  the  oxide  of  anti- 
mony. When  an  acid  is  added  to  this  solution,  ano- 
ther precipitate  is  formed,  which  is  of  an  orange  yel- 
low colour,  from  the  greater  proportion  0/  sulphur, 
and  on  this  account  has  been  called  golden  sulphur. 
Kermes  mineral,  or  the  hydrosulphuret  of  antimony, 
according  to  Thenard,  contains  the  following  propor- 
tions. 

Brown 
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Antimony, 


Brown  oxide  of  antimony 
Sulpharated  hydrogen 
Sulphur 
Water  and  loss 


72.750 

20.298 

4.156 

2.786 


100.000 


From  the  analysis  of  the  same  chemist,  the  golden 
sulphur,  or  sulphur  auratum^  is  also  a  hydrosulphoret, 
having  a  greater  proportion  of  sulphur,  and  a  smaller 
proportion  of  the  oxide.  The  component  parts  are  the 
following  :• 

Brown  oxide  of  antimony     68.300 
Sulphurated  hydrogen  17*877 

Sulphur  X  2.000 
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2.  The  oxide  of  antimony  has  the  property  of  com- 
bining with  some  of  the  earths  during  their  vitrifica- 
tion, and  communicating  to  them  different  shades  of 
colour,  more  or  less  yellow  and  orange. 

3.  Most  of  the  salts  have  a  peculiar  action  on  anti- 
mony or  its  sulphuret.  By  ^ing  in  a  crucible  two 
part4  of  sulphuret  of  potash  and  one  of  antimony,  the 
metal  disappears,  and  a  vitreous  mass  of  a  yeHow  co- 
lour is  formed,  which  has  a  caustic  property.  Dis- 
solved in  hot  water,  it  affords,  on  cooling,  a  hydrosul- 
pliuret  of  antimony.  The  antimony  has  carried  off  the 
oxygen  of  the  acid,  and  combined  in  the  state  of  oxide, 
with  the  sulphuret  of  potash,  which  is  formed  by  the 
sulphur  of  the  acid  uniting  with  the  potash  during  the 
process. 

The  nitrates  have  a  powerful  action  on  antimony 
and  its  sulphuret.  A  mixture  of  two  or  three  parts 
of  nitrate  of  potash  and  one  of  antimony  in  fine  pow- 
der, well  robbed  together  in  a  mortar,  produces  a 
lively  detonation,  by  throwing  it  on  burning  coals,  or 
projecting  it  into  a  red-hot  crucible,  or  heating  it  to 
redoess  in  a  close  vessel.  This  detonation  is  accom- 
panied with  a  bright  white  flame:  and  the  antimony 
IS  strongly  oxidated  by  the  oxygen  of  the  nitre,  which 
is  decomposed,  and  reduced  to  its  alkaline  base.  The 
residuum  of  this  detonation  is  a  white  scorified  mass, 
which  being  washed  with  water,  leaves  a  portion  of 
the  oxide  of  antimony  united  to  a  small  quantity  of 
potash,  and  affords,  besides,  another  compound,  with 
more  of  the  alkali.  The  white  matter  which  is  first 
deposited,  has  been  called  washed  diaphoretic  antimo-' 
ny.  The  water  which  remains  holds  in  solution  a  por- 
tion of  metallic  oxide,  united  to  the  potash  of  the 
nitre.  The  oxide  in  this  case  performs  the  part  of  an 
acid.  This  compound  has  been  found  susceptible  of 
crystallization.  It  is  decomposed  by  acids,  and  the  pre- 
cipitate from  it,  which  is  an  oxide  of  antimony,  has 
been  distinguished  by  the  names  o{  ceruse  of  antimony^ 
mosristery  of  diaphoretic  antimony^  and  pearly  matter 
of  Kerkringiu% 

When  equal  parts  of  nitre  and  sulphnret  of  antimony 
are  treated  in  the  sumo  way,  a  vitrified  mass  is  obtain- 
ed, similar  to  what  has  been  already  described  by  the 
luime  of  liver  of  antimotiy. 

Vox.  V.  Part  11.  t 
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Antimony  enters  into  combination  with  the  metals, 
and  forms  alloys  with  them,  some  of  which  are  of  cun- 
siderable  importance.  But  the  alloys  of  antimony, 
with  the  metals  already  described,  are  either  little 
known,  or  have  been  applied  to  no  use.  The  alloys  of 
cobalt  and  nickel,  with  antimony,  have  not  been  ex- 
amined. With  manganese  antimony  forms  but  an  im- 
perfect alloy,  and  the  compound  of  antimony  and  bis- 
muth is  veiy  brittle. 

Besides  the  various  preparations  of  antimony  used  in  ^^'^  ^(F 
medicine,  which  are  now  comparatively  but  few  intimonx. 
number,  it  is  much  employed  in  many  arts.  In  the 
metallic  state  it  is  of  "the  greatest  importance  as  an  al- 
loy with  other  metals  which  will  be  afterwards  men- 
tioned. In  the  state  of  oxide,  it  is  much  used  in  the 
fabrication  of  coloured  glass,  and  of  enamels  for  pot- 
tery and  porcelain :  particularly  in  forming  different 
shades  of  brown,  orange,  and  yellow  colours.  The 
oxide  is  mixed  with  different  other  metallic  oxides,  to 
produce  various  shades  of  colour. 

Sect.  XIV.  Of  Tellurium  and  its  Combinations. 

1.  In  the  year  1782,  Muller  of  Richenstein,  in  ®xa-jj|^[^^ 
mining  a  gold  ore,  distinguished  by  the  names  of  aurvm 
paradoxum  and  aurum  problematicum^  conjectured  that 

it  contained  a  peculiar  metal.  Bergman,  to  whom 
this  mineralogist  had  sent  a  specimen  of  the  mineral, 
could  not,  from  the  small  quantity  which  he  had  re- 
ceived, ascertain  whether  Jt  was  really  a  new  metal, 
or  merely  antimony,  witfi  which  it  possesses  some  com« 
mon  properties.  He  inclined,  however,  to  the  former 
opinion.  This  mineral  was  analyzed  by  Klaproth  in 
the  end  of  the  year  1797,  the  account  of  which  was 
published  in  1798.  By  this  analysis  the  conjecture  of 
Muller  was  verified,  and  to  the  new  metal  Klaprotb 
gave  the  name  of  teUurtum, 

2.  This  metal  has  been  found  in  four. different  mine- 
rals. First,  In  that  in  which  Klaproth  first  detected  it, 
which  is  called  white  gold  ore^  a  mineral  found  in  the 
mountains  of  Fatzbay  in  Transylvania.  In  this  mi- 
neral the  tellurium  is  combined  with  iron  and  gold. 
The  second  is  what  is  called  graphic  gold  ore^  which 
is  composfd  of  tellurium,  gold,  and  silver.  The  third 
is  known  by  the  name  of  yellow  gold  0^  ofNagyag. 
This  mineral  contains,  besides  tellurium,  gold,  silver, 
and  a  little  sulphur.  The  fourth  is  a  variety  of  the^ 
last,  and  is  denominated  gray  gold  ore.  Besides  the 
metals  in  the  former,  it  contains  a  little  copper.  To 
obtain  the  metal  from  the  ore,  a  quantity  of  it  is  slight- 
ly heated  with  six  parts  of  muriatic  acid,  and  having 
added  three  parts  of  nitric  acid,  it  is  then  boiled.  A 
considerable  effervescence  takes  place,  and  the  whole 
is  dissolved.  The  solution  being  diluted  with. distilled 
water,  is  mixed  with  a  solution  of  caustic  potash,  to 
dissolve  the  precipitate (  ^nd  there  remains  only  a  brown, 
flaky  mattt-r,  formed  of  the  oxides  of  gold  and  iron* 
The  alkaline  solution  of  the  oxide  of  tellurium  b  mix- 
ed with  muriattc  acid,  to  saturate  the  potash,  and  there 
is  deposited  a  copious,  very  heavy,  white  powdt*r.  By 
forming  this  powder  into  a  paste  with  oil,  and  btating  it 
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to  redness  in  a  small  glass  retort,  tbe  metal  is  obtained, 
partly  fused  and  crystallize  at  tht  bottom  of  the  retort, 
and  partly  sublimed  at  the  upper  part. 

3.  Tellurium  is  of  a  white  colour,  somewhat  resem- 
bling lead,  and  has  a  consideicable  lustre.  It  is  very  brit- 
tle, and  may  be  easily  reduced  to  powder.  It  has  a 
lamellated  texture,  similar  to  antimony.  By  slow  cool- 
ing it  assumes  a  crystalline  form,  especially  on  the  sur« 
face.  Its  specific  gravity  is  6.1 15.  It  is  one  of  the 
most  fusible  of  tbe  metals,  and  when  heated  in  close 
vessels  it  boils  readily,  and  is  sublimed  in  the  form  ot 
brilliant  globules^  which  adhere  to  the  upper  part  of  tbe 
vessels. 

4.  When  tellurium  is  heated  by  the  action  of  the 
blow-pipe  on  charcoal,  it  butns,  after  being  melted, 
with  a  lively  flame,  of  a  blue  colour,  and  green  at  the 
edges.  It  is  entirely  volatilized  in  the  form  of  a  gray- 
ish white  smoke,  diffusing  a  fetid  odour,  which  Klaprotb 
compares  to  that  of  radishes. 

The  oxide  of  tellurium  is  verjr  fusible.  By  beating 
it  in  a  retort,  a  yellow,  straw-coloured  mass  is  obtained, 
which  assumes  a  radiated  texture  on  cooling.  TVIien 
the  oxide  is  heated  on  charcoal,  and  surrounded  with  it, 
it  is  so  rapidly  reduced,  that  it  is  accompanied  with  a 
kind  of  explosion. 

5.  Tellurium  enters  into  combination  with  sulphur, 
and  forms  with  it  a  sulphuret.  ThrR  snlphoret  is  of  a 
grayish  colour,  of  a  radiated  structure,  and  is  easily 

.    crystallized. 

I.  Salts  of  Tell unum. 

X.  Sulphate  of  Tellurium. 

One  part  of  tellurium  mixed  in  tbe  cold,  in  a  cloSie 
vessel,  with  100  parts  of  concentrated  sulphuric  acid, 
communicates  to  it  a  beautiful  crilmson  colour.  By  ad- 
ding water  drop  by  drop  to  this  solution,  the  colour  va- 
nishes, and  the  metal  is  deposited  in  the  form  of  black 
flakes.  When  the  solution  is  heated,  the  colour  also  dis- 
appears, and  the  oxide  of  tellorimn  is  gradually  precipi- 
tated in  the  state  of  white  powder  *,  but  when  diluted 
sulphuric  acid  is  employed,  with  the  addition  of  a^mall 
quantity  of  nitric  acid,  a  larger  portion  of  tellurium  is 
dissolved.  The  solution  is  transparent  i&nd  colourless, 
and  is  not  decomposed  by  adding  water. 

2.  Nitrate  of  Tellurium* 

Nitric  acid  readily  dissolves  tellurium,  and  forfns  a 
transparent,  colourless  solution,  which  being  concen- 
trated, spontaneously  affords  small,  light,  white,  needle- 
shaped  crystals,  disposed  in  a  dendritical  form. 

3.  Muriate  of  Tellurium. 

Nitromoriatic  acid  very  readily  dissolves  tellurium, 
which  is  precipitated  by  adding  a  considerable  ^quantity 
of  water  in  the  form  of  oxide.  This  is  a  white  powdet, 
which  is  soluble  in  muriatic  acid. 

The  infusion  of  nut-galls  added  to  solutions  of  tellb- 
rium  in  acids,  occasions  a  flaky  precipitate,  whicb  it 
of  a  yellow  colour. 

II.  Action  of  Alkalies  and  Earths, 

Alkalies  I*  All  the  pure  alkalies  precipitate  the  solutions  of  fel- 

and  earthf.  lurium  in  acids,  in  the  form  of  white  oxide.     Witb^n 

excessofalkali  the  precipitate  is  redistolved.   With  tbe 
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alkaline  carbonates  a  precipitate  is  obtained,  which  is 
moch  less  s^Uble  in  exMto  ef  alkali* 

2.  The  alkaliM  sulphurets  aided  to  solatiisns  of  tellu- 
rium in  acf^,  {froduce  a  brown  or  black  precipitate,  as 
tbe  metal  is  taiore  or  less  oxidated.  This  precipitate 
sometimes  reaemblee  tbe  hydrosulphurets  of  antimony. . 
The  hydrosolpboj^t  of  tellurium  thus  formed,  exposed 
to  heat  on  burning  coals,  boms  with  a  small  blue  flame, 
and  is  volatilized  in  whitfe  snoke.  No  (nscipitate  is 
formed  by  the  pruniate  of  potash« 

3.  The  action  t>f  tbe  oxide  ortelioritifti  ^ith  theeartlM 
is  nM.  knoWb  }  bot  from  its  great  fiisibility,  it  bas  been 
supposed  that  it  is  susceptible  of  forming  ,a  vitreous 
matter  with  tbe  earths,  and  communicating  to  them  a 
straw  colonr-. 

IIL  Action  of  metals. 

The  alloyB  of  tcHnrium  are  unknown,  ^^  * 

Tellurium  is  separated  from  its  solutions  in  acids,  bv  pi^i^iii^ 
zinc  and  iron,  in  the  form  of  small,  black  flakes,  which  ted  by  ihK 
may  be  reduced  to  the  metallic  state  on  bomiDg  charcoal,  sod  im 
ot  even  by  sittiple  fnction.    Antimony  oivses  a  similar 
precipitation  in  a  solntiota  of  nitrate  mi  ralpfaMe  of  tri- 
lurium.    Tin  produces  a  sknilar  «flfect.  ^.^ 

Tellurioita  has  hitherto  been  found  in  \nmh  small  tJitt. 
qtmntfty,  that  it  has  nctt  yet  been  applied  to  any  ose. 
Were  it  footad  in  abundanee,  it  hat  been  supposed, 
frbm  its  easy  fusibility,  that  it  Mmght  be  ef  eoneider- 
able  impo^rtance  in  soAie  of  the  arts. 


Sect.  XV.  OfSsLEmvx, 
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This  metal  n  contained  ia  minute  qnantity  in  tlieHiit«7t») 
pyrites  of  Fahltan  in  Sweden,  and  was  discovered  inpropcitiei. 
consequence  of  the  attention  of  Berzelius  being  directed 
to  a  red  precipitate,  which  appeatvd  in  the  mannfactnre 
of  sulphuric  atid  from  the  sulphur  of  Ckat  mineiaL 
From  tlie  odonr  ef  tbis  aubfltanee,  he  conjecturtd  it  at 
first  to  contain  telhirium,  but  found  it  to  be  a  new  me- 
tal, which,  from  its  analogies  to  telloriam,  be  named 
from  the  moon  seleniifm.  It  has  a  gray  oolonr,  asd  a 
brilliant  metallic  lustre.  It  becomes  sofl  at  2X2,  and 
fuses  a  few  degrees  higher.  When  cooling,  it  abews 
great  doctility,  admitting  of  being  kneaded  between  the 
fingers,  and  drawn  ont  into  fine  threads,  When  cold, 
it  shows  a  granukted  fractore,  or  rather  cryttalline  or 
radiant,  like  that  of «  piece  of  sulphur.  It  gives  a  fine 
blue  tinge  to  the  flame  of  the  bl<9w-pipe,  and  exhales  a 
smell  of  horse  nidisb,  so  strong,  that  ^^^  of  a  grain  is 
saflicient  to  give  a  complete  impregnation  to  the  air  of 
a  large  apartment.  It  combines  With  moat  of  tbe  me- 
tals, ofVen  with  ignition.  With  tbe  fixed  mlkalies  it 
forms  compounds  of  a  citinabar  red  colour.  In  fiz^ 
oils  it  forms  red -coloured  solutions.  The  nitric  acid,  in 
acting  on  this  metal,  oxidizes  it  to  such  a  degree,  diat 
tbe  compound  is  found  to  possess  the  qualities  of  m 
acid,  and  has  been  so  considered,  under  the  name  of 
the  seknic* 


Sect,  XVI.  Of  Mercury  and  its  Combmathm. 
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T.  Mercui*y  uppears  to  have  been  known  from  iht^^^utj* 
eariiest  ages.  By  eomparing  its  propettleiB  *with  silveri 
and  being  in  tbe  fluid  state,  it  'has  been  eailed  quiek- 
Sliver,  Mercury  was  long  the  subject  ef  tbe  reiearcbes 
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Mercory,  of  tlie  ftlcbeoiUts,  wiih  tbe  vietv  of  discovering  the  &#-, 
&-C.  iiiod  of  traasmatiDg  U  ioto  gold  or  silver.  Xt  was  Ap'  , 
posed  to  approach  so  near  to  these.  metaU,  particyj^ijfw 
to  the  Utter,  10  its  nature,  that  allSlia^  was  jyiMtfedior^ 
this  traosmutatlon,  was  to  fix  U,  or  bring  it  to  the  solid 
state.  In  consequence  of  the  numerous  experiments 
to  which  it  was  subjected,  and  the  great  variety  of 
forms  it  a»suBied,  they  regarded  it  as  the  principle  of 
all  other  bodies,  and  one  of  the  elements  of  nature. 
It  was  supposed  to  eacist  in  all  metals^  and  also  to  form 
one  of  tlie  component  parts  of  many  bodies.  Henee» 
according  to  this  theory,  there  were  two  kinds  pf  rper- 
ctiry  i  the  one  the  principle  of  a  great  number  of  bo- 
dies, and  the  other  common  mercury,  or  the  metal 
known  by  that  name*  Hence,  according  to  Beccber, 
it  was  called  the  mercurial  principle^  or  t/ie  mercurial 
earth.  Bnt  however  extravagant  tbe  resf arclies  of  tbe 
alchemists  may  now  be  considered  to  have  been,  it  is  te 
their  labours  that  chemistiy  is  indebted  for  the  kngwc 
ledge  of  many  important  properties  and  combinations  of 
this  metal* 

2.  Mercury  is  found  in  four  diflerent  states.  In  tbe 
metallic  state,  alloyed  with  other  metals,  combined 
with  sulpbnr,  and  with  muriatic  acid*  i*  Native  or 
virgin  mercury  is  found  in  the  cavities  or  clefts  of 
rocks,  in  strata  of  clay,  or  of  chalk,  in  the  form  of 
liquid  globules,  which  are  easily  distinguished  by  their 
brilliancy*  2.  It  is  found  more  frequently  alloyed  with 
other  metals,  or,  as  it  is  called  when  mercury  is  com- 
bined with  a  metal,  amalgmnated^  and  most  frequently 
with  silver*  3*  A  frequent  ore  of  mercury  is  the  red 
•ulpbnret^  which  is  known  by  tbe  name  of  cinnabar. 
The  sulpboset  of  mercury  is  of  various  colours,  from 
vermilion  red  to  brown*  Sometimes  it  effloresces  on 
tbe  surface  of  the  ore,  when  it  is -called  ^V^cr^  ofcio' 
noboTj  or  naiive  vermiUon.  4.  The  fourth  ^ore  of  tlu3 
metal  is  the  muriate.  This  salt  is  white  and  brilliant. 
Mid  of  a  lamellated  structare* 

3*  Native  mercury  is  frequently  alloyed  with  other 
metals  j  it  is  therefore  of  importance  to  be  able  to  as- 
certain the  proportions*  For  this  pfirppse  k  is  to  be 
dissolved  in  nitric  acid*  If  it  contain  ^UL  this  metal 
remains  in  a  state  of  powder  at  the  bottom  of  the  ves- 
sel. If  alloyed  with  bismnth,  it  may  be  precipitated 
with  water,  whicl^dons  oot  separate  the  oxide  of  mer- 
cury. Silver  is  detected  by  precipitating  tbe  solution 
by  means  of  muriatn  of  sodai  The  muriate  of  silver 
and  the  muriate  of  aeroury  fall  down  together  \  but  the 
latter  being  more  soluble  in  water  than  tbe  former, 
may  be  easily  separated. 

The  sulphnret  of  oneroury  may  be  .deooimposed  by 
boiling  it  with  eight  timea  its  weight,  -of  a  oiixtore  of 
three  parts  of  nitric,  and  one  of  moriatic  aoid }  the  me- 
tallic part  is  dissolved,  ifind  the  sulphur  remains  in  the 
state  of  powder. 
To  dbcorer  It  may  be  known  whether  mercury  has  been  adulte- 
ttf  puritjr.  rated  with  other  metala,  by  its  doll  and  less  brilliant 
lustre,  and  by  ita  soiling  the  hands,  or  white  bodies  on 
which  it  is  rubbed,  and  by  its  dividing  with  more  diffi- 
culty into  round  globules,  whiob  appear  flat  and  uneven, 
adhere  to  the  vessels  in  which  tbey  are  agitated,  and 
when  ponred  along  a  smooth' eorface,  by  their  </ra^^iVfg 
a  tail.  Mercory  is  also  in»pate,  when  .the  {j^lobules  do 
not  readily  mn  tegnther,  ind  when  it  ja. agitated  mkdi 
water,  tepaaaiing  Xiom  k  a  blapk  ^^ewder. 
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^  To  procure  roercnry  in  a  state  of  puritv,  or  to  re-  Mercary. 
■  yxftjit^  as  it  is  called,  two  parts  of  cinnabar  and  one      ficc. 
M^iogs  of  irQn  arc  well  triturated  together,  and  distil- '  *•    ^      -'' 
ffd  in  an  iron  retort,  introducing  the  beak  of  tbe  i^-poiifica- 
tort  into  a  receiver,  with  water.      The  iron  has   a||oiu 
greater  affinity  for  the  oxygen  and  the  sulphur  of  the 
mercury  than  the  latter.      The   mercury^  therefore, 
rises  in  vapour,  and  is  condensed  by  the  water.    There 
remains  in  the  retort  a  sulphuret  of  iron,  in  which  the 
metal  is  a  little  oxidated.    The  mercury  thus  obtained, 
being  dried,  and  passed  through  a  skin,  is  very  pure 
and  brilliant.  i^^^ 

4.  Mercury  i;^  of  a  white  colour,  is  one  of  the  ipost  Mpeniec. 
biiUiant  of  the  metals,  and  when  its  surface  is  clean 

and  not  tarnished,  makes  a  good  mirror.  Next  to  gold, 
platinum,  and  tungsten,  it  is  the  heaviest  of  tbe  metals  ^ 
its  specific  gravity  is  13.568.  It  has  no  perceptible 
taste  or  smelL 

5.  At  the  ordinary  temperatore  of  the  atmosphere 
mercury  is  always  in  tbe  liquid  state  \  but  when  it  is 
exposed  to  a  degree  of  cold  equal  to  <-*39^  it  becomes 
eel  id.  This  was  first  discovered  in  tlie  year  1759  by 
the  academicians  of  Petersburgh.  Similar  experiments 
have  since  been  frequently  repeated.  In  2772,  Pallas 
eucceeded  in  the  congelation  of  mercury  at  Krasnojark, 
hy  a  natural  cold  equal  to  --^SSi^  Fahrenheit.  Aler- 
cury  WM  also  congealed  by  a  n^yral  cold  in  1775  at 
Hudson's  bay.  The  firee^ing  of  n^ercury  is  now  a  com- 
mon experiment  by  means  of  artificial  cold,  and  the 
method  pf  producing  this  has  b^en  already  described, 
in  trostiog  of  freezing  mixtures.  In  some  experiments 
which  have  been  made  on  the  congelation  of  mercury, 
it  was  remarked,  that  a  slight  shock  i^v  communicated 
to  the  person  who  held  the  tube  containing  the  metal, 
by  its  sudden  contraction  at  the  moment  it  became 
^id*  Mercury  crystallizes  in  very  small  octahe- 
drons. It  appears  to  bo  pnaUe|U>Ie,  for  by  striking  it 
with  n  hsunmer  in  the  solid  st^e^  it  was  flb&ttened  and 
extended.  ^.^ 

6.  At  the  tempe^ure  of  660^  mercury  boils,  and  is  Actioa  of 
iben  conviierted  ix>jto  vapour.  This  vapour,  like  common  beat* 
nir,  is  invisible  a,o4  elastic   Whjcn  mercury  is  exposed 

to  tbe  Air,  the  surface  bqpoipes  tiimished,  and  is  cover-      1^0^ 
ed  with  B  black  povdor.    This  change  is  owing  to  theOxidci. 
nbsorpjtifin  of  the  oxygep  otf  th^  air,  and  the  conversion 
of  the  mercury  into  an  oxide.    This  process  is  ^eatly 
promoted  by  applying  beat  to  the  mercury,  or  by  shak- 
ing it,  no  tliat  it  may  be  brooght  in  contact  with  the 
air.     To  this  black  jpowder,  which  is  )tjie  firat  degree 
of  tbe  oxidation  of  the  metfd,  the  name  jof  eiiiope  per 
^  was  formerly  given,  jbecanae  it  is  obtained  without      ^  ^^ 
tlie  ussiatance  of  any  x)ther  substance*     According  to  fiiackr 
FofiM^proy,  this  oxide  cpntains 
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By  aatfong  hcM  the  oxygen  is  driveti  off,  iiad  theRccL* 
mmtpiwy  as  /rdliHlo4  Ao  tbn  ^ntallie  sj^t^ :  but  wh^ 
ihe  Qxide  93  .eiiposnd  to  n  •IPpre  nM^doJ^te  degree  of 
heat,  it  combines  with  more  ,c|X]rgen,  nod  is  convert^ 
into  the  red  oiUde,  so  <vid]e4  mm  its  colpur;  This 
oxide  may  also  ^be  obtained,  h^  nx^Wg  ^^ini^ntit^  of 
,nperciV7  for  epnip  iciffgtb  of  Uin0  AB  «  4P9»w1  fcovidcd 
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with  a  long  narrow  neck,  by  which  means  the  vapours 
of  the  mercury  are  prevented  from  escaping,  while  the 
air  is  admitted.  By  this  process  the  mercury  is  aUg 
converted  into  the  led  oxide  *,  and,  obtained  in  this  way, 
it  was  formerly  C9\\^^  precipitate  per  se^  or  red precipi' 
tate.  This  oxide  may  also  be  obtained  by  dissolving 
mercury  in  nitric  acid,  evaporating  to  dryness,  and  ex- 
posing the  mass  to  a  Very  strong  heat,  to  drive  off  the 
acid.  What  remains  being  reduced  to  powder,  is  the 
red  oxide  of  mercury,  or  red  precipitate.  This  oxide, 
according  to  Fourcroy,  contains  one-tenth  of  its  weight 
of  oxygen.  It  is  of  an  acrid  disagreeable  taste,  and  has 
so  powerful  an  effect  upon  animal  matters,  that  it 
may  be  considered  as  a  poison.  It  corrodes  the  skin 
with  which  it  comes  in  contact.  When  this  oxide  is 
exposed  to  heat,  it  is  decomposed  ^  part  of  its  oxygen  is 
given  out,  and  it  is  converted  into  the  black  oxide. 
£ven  by  exposure  to  the  light  of  the  sun,  this  change 
is  effected,  as  it  passes  through  different  shades  of  co- 
lour. 

7.  MercDry  does  not  enter  into  combination  with 
azote,  hydrogen,  or  carbon ;  but  if  hydrogen  gas  be 
kept  in  contact  with  the  red  oxide,  it  is  gradually  con- 
verted into  the  black  oxide.  If  hydrogen  gas  be  made 
to  pass  through  a  tube  heated  to  redness,  containing  red 
oxide  of  mercury,  a  detonation  takes  place.  The  oxy- 
gen and  hydrogen  combine  together  to  form  water, 
while  the  mercury  is  reduced  to  the  metallic  state. 
This  oxide  may  be  also  reduced  by  means  of  charcoal, 
with  the  assistance  of  heat.  The  oxygen  of  the  oxide 
combines  with  carbon,  and  forms  carbonic  acid,  and 
the  mercury  is  revived. 

8.  Phosphorus  combines  with  mercury  with  diffi* 
culty.  Felletier  took  equal  parts  of  phosphorus  and 
red  oxide  of  mercury,  and  introduced  them  into  a  ma- 
trass, to  which  he  added  a  little  water,  to  cover  the 
mixture.  It  was  exposed  to  the  heat  of  a  sand  bath, 
and  agitated  from  time  to  time.  The  oxide  soon  became 
black,  and  united  to  the  phosphorus.  The  water  re- 
tained phosphoric  acid  ;  so  that  it  appears  to  be  a  com- 
pound of  phosphorus  and  the  black  oxide  of  mercnry. 
The  phosphoret  of  mercury,  thus  formed,  becomes  soft 
in  boiling  water,  and  acquires  some  consistence  in  the 
cold.  When  it  is  heated,  it  is  decomposed.  The  phos- 
phorus and  the  mercury  are  separately  emitted.  £z- 
pased  to  a  dry  air,  it  diffuses  white  vapours,  which  have 
the  odour  of  phosphorus. 

9.  Mercury  combines  readily  with  sulphur,  either 
by  simple  tntnration  in  the  cold,  or  by  the  action  of 
lieat.  One  part  of  mercnry  and  two  of  sulphur,  tritu- 
rated together  in  a  mortar,  the  mercury  soon  disap- 
pearing, form  a  black  powder,  which  was  formerly  dis- 
tinguished by  the  name  of  ethiops  mineraL  Foorcrby 
18  of  opinion,  that  in  this  process  the  mercury  is  oxi- 
dated, and  the  sulphur  is  combined  with  the  black 
oxide  \  ID  support  of  vhich,  he  states  that  the  sul- 
phur cannot  be  separated  from  the  mercury,  but  by 
some  chemical  action.  Berthollet  supposes  that  thia 
substance  contains  sulphurated  hydrogen  \  and  hence 
it  is  concluded  that  etkiops  mineral  is  a  hydrogenous 
Bulphui^  of'  mercury,  composed  of  mercury^  snlphor, 
apd  sulphurated  hydrogen. 

When  this  compound  is  heated  in  an  open  vessel,  the 
aulphor,  which  is  in  a  state  of  minute  division,  takes 
ire,  and  is  soon  reduced  to  sulphurous  acid  ga^.    The 


mercury  is  at  the  same  time  more  strongly  oxidated ;  ^krcvy, 
is  converted  to  a  deep  violet-coloured  powder;  and  if     &.r. 
in  this  state  it  be  heated  in  a  matrass,  it  is  boblimed  in       '  ^ 
the  form  of  a  deep  red  cake,  of  a  brilliant,  crystalline 
appearance.     This  substance  was  formerly  called  nrti- 
ficial  cinnabar^  or,  in  the  present  language  of  the-     imj 
mistry,  red  sulphurated  oxide  of  mercury.    Various  pro-  Cinmbw. 
cesses  have  been  given  for  the  preparation  of  this  sub- 
stance.     Seven   parts  of  mercury   squeezed    through 
leather  to  purify  it,  are  to  be  fused  with  one  part  of 
sulphur  in  an  earthen  vessel,  agitating  the  mixture  till 
it    is   completely    reduced   to  the   black   sulphurated 
oxide.      Introduce  this  into   a   matrass,  placed  in  a 
crucible  furnished  with  sand,  and  expose  it  gradually 
to  the  heat  of  a  furnace,  which  is  to  be  increased  till 
the  matter  is  sublimed,  and  collected,  at  the  top  of 
the  vessel.     It  is  then  removed,  and  when  the  vessel  is 
broken,  a  red  mass  is  obtained,  with  a  degree  of  beauty 
and  brilliancy  in  proportion  to  the  temperature  which 
has  been  employed,  and  the  small  quantity  of  sulphur 
which  it  retains.     Fourcroy  considers  this  as  a  com- 
pound of  sulphur  and  the  red  oxide  of  mercury :  but 
according  to  Proust,  it  is  a  sulphuret  of  mercury ;  that 
is,  a  compound  of  sulphur  and  metallic  mercnry.    Its 
component  parts  are. 
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This  snlphuret  is  of  a  fine  scarlet  colour.     It  is  not  properties, 
altered  by  exposure  to  the  air,  and  is  insoluble  in  wa- 
ter.    The  specific  gravity  is  }0.     When  a  sufficient 
degree   of  heat   is   applied    tc   it,  it  takes   fire,  and     ^^^ 
burns  with  a  blue  flame.     When  reduced  to  powder,  YemiflioB. 
it  is  then  called  vermilion,  which  b  well  known  as  a 
paint.  1 7 16 

10.  The  order  of  the  affinities  of  mercury  is  the/Lfflutki 
following : 


Mercury. 

Oxide  of  Mercu 

RY. 

Gold, 

Muriatic  acid| 

Silver, 

Oxalic, 

Tin, 

Succinic, 

Lead, 

Arsenic, 

Bismuth, 

Phosphoric, 

Platinnm, 

Sulphuric, 

Zinc, 

Saclactie, 

Copper, 

TartartCi 

Antimony, 

Citric, 

Arsenic, 

SalphurouSy 

Iron. 

Nitric, 

Fluoric, 

Acetic, 

" 

Boracic, 
Prussic, 
Carbonic. 

Ip  Salts  of  Mercnry. 

I.  Sulphate  of  Mercury. 

I.  8u|phinto  acid  forms  salts  with  the  differeat  pji^'KBt 
oxides  of  mercury,  and  with  different  proportions  ofiolphitefc 
these  oxides^ ,  so .  thut  there  ia  a.  considerable  variety  of 
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RTercnry,  ^^i^  BuTpHates  of  mercury.     This  seems  to  depend  on 
dLo.       the  nature  of  the  action  between  sulphuric  acid  and 
mercury,  according  to  the  temperature  in  which  the 
combination  is  made,  and  the  quantity  of  acid  em- 
ployed. 

2.  Sulphuric  acid  has  no  effect  on  mercury  in  the 
cold  \  but  if  two  parts  of  mercury  and  three  of  sul- 
phuric acid  be  introduced  into  a  retort,  and  exposed 
to  heat,  an  effervescence  takes  place,  with  the  evolu- 
tion of  sulphurous  acid  gas.  If  the  process  be  stopped, 
when  the  mercury  is  converted  into  a  white  mass, 
and  there  yet  remains  part  of  the  liquid,  it  is  found 
to  be  acrid  and  corrosive,  and  it  reddens  vegetable 
blues.  This  is  the  sulphate  of  mercury  with  excess  of 
acid.  This  acidulous  sulphate  of  mercury  contains 
very  different  proportions  of  sulphuric  acid,  according 
to  the  original  quantity  employed.  If  this  sulphate  be 
washed  with  a  smaller  quantity  of  water  than  is  neces- 
■ary  for  its  complete  solution,  and  if  this  be  repeated 
till  the  water  no  longer  changes  vegetable  bines,  there 
remains  a  white  salt  without  acidity,  and  which  is  much 
less  acrid  and  corrosive  than  the  saline  mass  from 
which  it  is  obtained.  This  may  be  considered  as  a 
neutral  sulphate  of  mercury. 

3.  It  is  of  a  white  colour,  crystallizes  in  plates,  and 
in  fine,  needle-shaped  prisms.  The  taste  is  not  acrid. 
It  is  soluble  in  500  parts  of  cold  water,  and  in  one  half 
that  quantity  of  boiling  water.  When  crystallized,  it 
is  composed  of 
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It  is  solnble  both  in  cold  and  hot  water,  without 
being  decomposed.  The  pure  alkalies  and  lime  wa- 
ter occasion  a  precipitate  of  a  grayish-black  powder. 
When  sulphuric  acid  is  added,  it  is  then  reduced  to  the 
state  of  acidulous  sulphate,  and  its  solubility  increases 
in  proportion  to  the  additional  quantity  of  acid.  A 
twelfth  part  of  acid  renders  it  soluble  in  157  parts  of 
cold  water,  and  in  33  of  boiling  water.  But  if  ^  of 
this  quantity  of  cold  water  be  added,  it  combines  with 
the  whole  excess  of  acid,  and  forming  a  liquid  of 
greater  density  than  when  it  is  diluted  with  157  parts 
of  water  necessary  for  its  complete  solution,  it  dissolves 
mncb  more  of  the  sulphate  of  mercury,  and  brings  the 
salt  to  a  state  of  greater  acidity.  It  then  requires  500 
T710  V^^  of  water  for  its  solution. 
A  different'  4*  But  if  the  same  proportions  of  sulphuric  acid  and 
«a1tb|r  coo- mercury,  namely,  three  parts  uf  acid,  and  two  of mer- 
kJI!!?"*  ^^  cory,  be  exposed  for  a  longer  time  to  the  action  of  heat, 
a  greater  proportion  of  solphuric  aoid  is  decomposed, 
•od  the  mercury  combines  with  a  greater  proportion  of 
ocygen.  The  salt  thus  obtained,  possesses  different 
properties  from  the  former*  ^  It  crystallizes  in  small 
prisms,  and  when  it  is  nentralized,  it  is  of  a  dirty- white 
ooJour  ^  but  if  it  be  obtained  in  the  dry  state,  it  is  pure 
white,  and  in  this  state  it  is  combined  with  an  excess 
•f  acid.  It  is  then  deliquescent  in  the  air ;  but,  in  the 
neutral  state,  it  undergoes  no  change*  When  hot  wa- 
ter is  added  to  this  salt,  it  is  co&Yerted  into  a  yellow 
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powder,  which  has  been  long  distinguished  by  the  name  Mercury, 
of  turpeth  mineral, 

5.  It  was  formerly  supposed  that  turpeth  mineral, 
which  is  obtained  by  the  addition  of  warm  water  to 
this  salt,  was  a  simple  oxide  of  mercury,  without  any 
portion  of  sulphuric  acid.  Fourcroy  mentions,  that 
Rouelle  first  conjectured,  that  it  was  combined  with 
a  certain  portion  of  the  acid',  and  that  his  experiments 
have  verified  and  confirmed  this  conjecture ;  for  in 
treating  turpeth  mineral,  af^er  being  well  washed  with 
muriatic  acid,  this  solution  precipitates  by  means  of 
muriate  of  barytes,  a  sulphate  of  harytes  from  this 
base.  Fourcroy  denouiinates  this  salt  sulphate  ofmcr* 
cury  with  excess  ofacid^  or  yellow  sulphate  of  mercury. 
It  is  soluble  in  600  parts  of  boiling  water  j  but  another 
sulphate  of  mercury  remains  in  the  solution.  This  con-> 
tains  an  excess  of  acid,  and  is  therefore  more  solnble 

in  water.  172 1 

6.  From  a  series  of  experiments  which  Foorcroy  made*I^"*«  »oI- 
on  this  subject,  he  concludes,  that  there  are  three  dis*  P^^^*- 
tinct  sulphates  of  mercury,     i  •  The  first  is  the  nentral 
sulphate  of  mercory,  which  crystallizes,  is  soluble  in 

500  parts  of  cold  water,  and  forms  a  copious  precipi- 
tate with  the  alkalies,  which  is  not  decomposed  by 
nitric  acid,  but  forms  a  mild  muriate  of  mercury  with      1722 
the  addition  of  muriatic  acid.     2.  The  acidulous  sul-  AciduK>iii 
phate  of  mercury,  which  is  more  solnble  than'the  for-'^^E^^'^^* 
mer,  is  precipitated  of  an  orange  colour  by  means  of 
the  alkalies.     The  excess  of  acid  is  removed,  and  also 
a  portion  of  the  salt,  with  }  of  the  water  necessary  for 
its  complete  solution.    The  neutral  sulphate  of  mercury 
remains  behind,  and  is  not  decomposed  by  means  of     1^33 
nitric  acid.    3.  The  third  sulphate  of  roercnry  con-Sobsu!- 
tains  an  excess  of  base,  or  of  the  oxide  of  merco-P^'^^* 
ry.     It  is  of  a  yellow  coloor,  solnble  in  200  parts  of 
water,  and  is  precipitated  of  a  gray  colour  by  the 
alkalies.     It  is  decomposed  by  nitric  acid ;  and  mu- 
riatic acid  converts  it  into  a  byperoxymuriate  of  mei^ 
cnry. 


keat. 


2.  Sulphate  of  Ammonia  and  Mercury* 
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This  triple  salt  is  formed  by  adding  ammonia  to  a  Prepara. 
solution  of  neutral  snlphate  of  roercwryk      A  copioos^^"^ 
grfiy  precipitate  is  thrown  down,  which,  being  exposed 
to  the  light  of  the  sun,  is  partly  reduced  to  the  metallic 
state,  and  partly  to  that  of  a  gray  powder.    This  last 
is  the  snlphate  of  ammonia  and  mercory.     It  is  soluble 
in  ammonia  y  and  by  evaporation,  brilliant  polygonal 
crystals  are  formed*     Or,  if  a  large  quantity  of  water 
be  added  to  the  solution,  it  becomeswhite  and  milky, 
and  there  is  precipitated  the  same  salt,  but  without  any      ^ 
regular  form.     This  salt  has  a  pungent,  anstere  taste,  propertict. 
When  it  is  heated,  it  gives  out  ammonia,  azotic  gas,  a 
small  quantity  of  metallic  mercury,  and  a  little  sulphite 
of  ammonia.     There  remains  in  the  retort  yellow  suU      ,^,^ 
phate  of  mercury.    According  to  the  analysis  of  Four-GompoB. 
croy,  this  triple  salt  is  composed  of  tion. 


Snlphoric  acid 
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3*  Nitrate  ^f  Mercarj. 

1.  Nitric  acid  is  rapidly  decomposed  bj  mercury.  It 
Preimra-  "  accompanied  with  effervesceDce,  and  the  evolation 
tioa.            of  nitroas  gas.     The  mercury  combines  with  part  of 

the  oxygen  of  the  acid ;  it  is  thus  oxidated,  and  is 
then  dissolved  in  the  remaining  portion  of  the  acid. 
This  solution  of  mercury  in  nitric  acid,  when  it  is 
'  made  in  the  cold^  is  colourless,  very  heavy,  and  so 
extremely  caustic,  that  it  has  been  employed  as  an  es* 
charotic,  under  the  name  of  mercurial  water.  It 
jproduces  an  indeUble  brownish  black  spot  on  all  ani« 
mal  and  vegetable  substances.  By  spontaneous  evapo- 
ration it  affords  regular  transparent  crystals,  composed 
of  two  four* sided  pyramids,  truncated  near  their  bases, 
and  on  the  four  angles  which  result  from  the  union  of 
the  pyramids.  But  different  crystals  are  formed,  ac* 
cording  to  the  nature  of  the  solution,  and  th«  evapo* 
ration,  whether  it  has  been  more  slowly  or  more  rapid- 
ly conducted.  When  this  solution  of  mercury  in  nitric 
acid  is  made  in  the  cold,  the  compound  formed  is  a 
nitrate  of  mercury  without  excess  of  the  oxide  or  base } 
but  if  mercury  be  added  to  this  solution,  and  the  ao- 
tion  be  aided  by  heat^  a  new  portion  of  the  oxide  is 
dissolved.  It  is  then  a  ifitrate  of  mercury  with  excess 
t7iS  <)f  hase.  Fourcroy  distinguishes  three  nitrates  of  mer- 
Three  ni-  cury.  I.  Nitrate  of  mercury  neutralized.  From  this 
tietei.  regular  crystals  are  obtained,  and  it  is  not  precipitated 
by  water.  2.  Th%  acidulous  nitrate  of  mercury,  or 
with  excess  of  acid.  This  is  obtained  by  dissolving 
the  iirst  in  water  containing  nitric  acid,  or  by  adding 
this  acid  Co  the  other  nitrates.  3.  The  nitrate  of 
mercury  with  excess  «f  oxide.  This  exists  in  the  so; 
Jution  precipitated  by  water,  or  by  exposing  the  other 
nitrates  to  the  action  of  heat.  In  this  way  is  produced 
what  was  formerly  called  nitrous  turpeth* 

2.  These  different  nitrates  of  mercury  possess  many 
common  properties,  but  are  sufficiently  distinguished 
by  others,  and  particularly  by  their  decomposition. 
When  the  nitrate  of  mercury  is  placed  upon  burning 
coals,  it  detonates  feebly,  although  with  a  vivid  white 
flame,  when  it  has  been  sufficiently  dried ;  but  wlien 
it  is  ipoist  it  mdts,  blackens,  extinguishes  that  part  of 
the  coal  which  it  touches,  atid  throws  out  small  red 
aparks,  with  a  slight  decrepitalton  about  the  dried 
edges  of  the  mass.  The  nitrate  of  mercury  with  ex« 
cess  of  oxide  possesses  a  still  more  feeble  detonating 
property.  The  nitrate  of  mercury  with  excess  of  acid 
boils  up,  melts  very  rapidly,  swells  greatly,  and  ex- 
hales ned  vapours,  with  very  little  detonation.  If  the 
nitrate  of  mercury,  neutralized,  be  heated  in  a  cru- 
cible without  any  combvstible  matter,  it. melts,  -exhales 
nitrous  gas,  becomes  of  a  deep  yellow  colour^  then 
passes  to*  an  orange,  and  at  last  is  converted  into  a 
deep  red.  In  this  state  it  was  formerly  called  red  pre' 
rtpitate.  It  is  the  red  oxide  of  mercury,  which  is  ob- 
tained by  the  decomposition  of  the  nitrate. 

3.  The  pure  nitrate  of  mercury  exposed  to  the  air  in 
the  state  of  crystals,  is  soon  changed.  It  gradually 
absorbs  oxygen  from  the  atmosphere,  and  passes  from 
a  white'  to  a  yellow  colour.  This  is  the  nitrous  tur^ 
peth.  It  is  a  yellow  oxide  of  mercury  combined  with 
a  small  portion  of  nitnc  acid,  or  a  nitrate  of  mercury 
wivh  excess  of  base.  The  yellow  colour  becomes 
deeper  with  the  addition  of  boiling  water.     The  ni- 
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trous  turpeth,  it  has  been  observed,  contains  a  greater  Slereorx, 
quantity  of  oxygen    than  that  which  is  prepared  by       fiur. 
sulphuric  acid,  and  from  this  circumstance  it  is  more 
readily  converted   into   red  oxide   by   the  action  of 
heat. 

4.  The  nitrate  of  mercury  is  decomposed  by  all  the  l>eeooipo. 
alkalies,  but  with  different  phenomena,  according  tostion. 
the  state  of  the  combination,  and  particularly  the  de- 
gree of  oxidation  of  the  base.  Bergman  has  distin- 
guished the  two  solutions  of  mercury,  that  which  is 
not  precipitated  by  water,  from  that  which  is  precipi- 
tated by  the  different  products  which  are  obtained 
by  means  of  alkalies.  The  nitrate  of  mercury  affords, 
with  potash,  a  yellowish  white  oxide ;  with  carbonate 
of  potash,  a  white  oxide  ^  and  with  ammonia,  an  oxide 
of  a  dark  gray  colour.  Sulphuric  acid  and  the  sul- 
phates occasion  a  precipitate  in  form  of  a  white  pow- 
der. Muriatic  acid  and  the  muriates  give  a  thick 
mass  resembling  curd.  But  the  solution  which  is 
precipitated  by  water,  and  which  is  more  acrid,  and 
less  disposed  to  crystallize,  affords  precipitates  by 
means  of  the  fixed  alkalies,  of  a  deeper  yellow  or  brown 
colour.  By  means  of  ammonia,  a  white  precipitate  is 
formed  \  by  means  of  the  sulphuric  acid  and  the  sul- 
phates, a  yellow  precipitate,  and  by  the  muriatic  acid, 
a  more  copious,  curdled  matter.  Fourcroy  baa  ob- 
served in  the  decomposition  of  nitrate  of  mercury 
with  excess  of  acid,  that  a  precipitate  in  the  state 
of  black  powder  is  formed,  with  a  great  addition  of 
the  alkali ;  but  if  it  be  added  in  small  quantity,  the 
precipitate  is  white  or  gray.  A  copious  precipitate  is 
obtained,  from  the  clear  supernatant  solution,  by  di- 
luting it  with  water.  The  same  white  precipitate  is 
obtained,  by  mixing  together  nitrate  of  mercury  and 
nitrate  of  ammonia.  By  evaporating  the  liquid,  which 
is  rendered  turbid  by  the  addition  of  water,  six-sided 
prismatic  crystals  are  deposited,  as  the  ammonia  is  vo- 
latilized. The  white  precipitate  is  a  brittle  salt,  which 
has  very  little  solubiilty,  having  an  excess  of  oxide,  of  ^^^^ 
mercury,  and  ammonia.  The  com|K)nent  parts  of  this  Compotl- 
sait)  according  to  Fourcroy  are,  tion. 

Acid  and  water  15.80 
Oxide  of  mercury  68.20 
Ammonia  16.00 
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j.  From  a  solution  of  mercury  in  nitric  acid,  UrHowmrd'k 

Howard  prepared  a  fulminating  poifder  possessed  of!^^°^f"|^ 
peculiar  properties ;  the  process  which  he  found   to""^^^^'^' 
answer  best  is  the  following :  ^.^a 

"  One  hundred  grains,  or  a  greater  proportional  qoan-  PitpAn- 
tity,  of  quicksilver  (not  exceeding  500  grains)  are  to  betioiu 
dissolved  with  heat,  in  a  measured  ounce  and  «  half  of 
nitric  acid.  This  solotion  being  potuned  cold  upon  two 
measured  ounces  of  alcohol,  previously  introduoed  into 
any  convenient  glass  vessel,  a  moderate  heat  is  to  be 
applied  until  an  effervescence  is  excited.  A  white 
fume  then  begi^  to  undolate  on  the  surface  of  the  li- 
quor ;  and  the  powder  will  be  gradually  prec^tated 
upon  the  cessation  of  action  and  re-action.  The  preci- 
.pitate  is  to  be  immediately  collected  on  a  filter,'  well 
washed  with  distilled  water,  and  casefully  dried  in  a 
beat  not  much  exceeding  that  of  a  water  bath.    The 

immediate 
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Bfarcvry,  iflDffleduite  edttleoratioD  of  tlie  fMWcler  is  matemli  be* 
&o.  cause  it  is  liable  to  the  re-action  of  tbe  nitric  acid ; 
and,  wbHst  any  of  that  acid  adheres  to  it,  it  i«  very 
•object  to  the  influence  of  light.  Let  it  also  be  can* 
tioosly  remembered,  that  the  mercurial  solution  is  to 
be  poured  open  the  alcohol. 

*^  I  have  recommended  qalcksllver  to  be  used  in  pre- 
ference to  an  oxide,  because  it  seems  to  answer  equally, 
and  is  less  expensive ;  otherwise,  not  only  the  pure  red 
oxide,  bnt  the  red  nitrous  oxide  and  turpeth  may  be 
substituted }  neither  does  it  seem  essential  to  attend  to 
the  precise  specific  gravity  of  the  acid  or  the  alcohol* 
The  rectified  spirit  of  wine  and  the  nitrous  acid  of 
commerce  never  failed,  with  me,  to  produce  a  fulmi- 
nating mercury.  It  is  indeed  true,  that  the  powder 
prepared  without  attention,  is  produced  in  different 
quantities,  varies  in  colour,  and  probably  in  strength. 
From  analogy,  I  am  disposed  to  think  the  whitest  is  the 
strongest  y  for  it  is  well  kAown,  that  black  pcecipitates 
of  mercury  approach  the  nearest  to  the  metallic  state. 
The  variation  in  quantity  is  remarkable ;  the  smallest 
quantity  I  ever  obtained  from  lOO  grains  of  quicksilver 
being  120  grains,  and  the  largest  132  grains.  Much 
depends  on  very  minute  circumstances.  The  greatest 
^redact  seems  to  be  obtained,  when  ji  vessel  is  used 
which  condenses  and  causes  most  ether  to  return  into 
the  mother  liquor }  besides  which,  care  is  to  be  had  in 
applying  the  requisite  beat,  that  a  speedy  and  not  a 
violent  action  be  effected.  One  hundred  grains  of  an 
oxide  are  not  so  productive  as  loo  gndns  of  quick- 
silver. 

This  powder,  struck  on  an  anvil  with  a  hammer,  ex- 
plodes with  a  stunning  disagreeable  noise,  und  with 
such  force,  as  to  indent  both  tbe  hammed  and  tbe 
anvil.  Half  a  grain  or  a  grain,  if  quite  dry,  is  as 
muoh  as-  oaght  to  be  used  on  such  an  occasion.  The 
1754  shock  of  an  electric  battery,  sent  through  five  or  six 
Becompoiu- grains,  produces  a  very  similar  effect.  Tbe  powder 
explodes  at  the  368th  degree  of  Fahrenheit's  thermo- 
meter. A  quantity  of  it,  sufficient  to  discharge  a  bul- 
let from  a  gon,  with  a  greater  force  than  an  ordinary 
charge  of  gunpowder,  always  bursts  the  piece*  Ten 
grains  of  the  powder,  exploded  in  a  glass  globe,  pro- 
duce only  four  cubic  inches  of  air,  consisting  of  carbo* 
nic  acid  gas  and  nitrogene,  or  azotic  gas. 

This  powder  is  decomposed  by  sulphuric,  nitric, 
and  muriatic  acids.  When  concentrated  sulphuric 
acid  is  poured  upon  it,  an  immediate  explosion  takes 
place*  According  to  the  experiments  of  Mr  Howard, 
173  s  this  powder  consists  of  oxalate  of  mercury,  and  nitrous 
etherised  gas.  But  it  appears  that  the  nature  of  the 
component  parts  varies  with  the  different  modes  whifefa 
are  followed  in  its  preparation.  IVhen  it  is  prepared 
with  little  heat,  it  consists  of  nitric  acid,  oxide  of  mer- 
cury, and  a  peculiar  vegetable  substance  ;  but  by  con- 
tinuing the  heat  during  the  fermentation,  a  greenish 
colour  is  communicated  to  the  powder.  It  is  then 
foond  to  be  composed  of  ammonia,  oxide  of  mercury, 
and  a  greater  proportion  of  the  v^etable  matter.  Its 
detonating  power  is  more  feeble,  and  it  .gives  out  a  blue 
flame  when  placed  on  hot  coals.  By  boiling  the  mix- 
«  PAit  ^^^  ^^^  ^'^^^  ^^  hour,  it  is  composed  of  oxalate  oTmer- 
,2VoiMi  cory,  and  a  small  proportion  of  vegetable  matter  j  dots 
^   i8oo.         not  detonatCi  bat  decrepitates  when  it  b  heated'*. 
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4.  Muriate  of  Mercury.  Mercury. 

1.  Muriatic  acid  has  no  action  whatever  on  mercury  j  *  '   *     ■■' 
but  it  combines  readily  with  its  oxides,  and  forms  sttitM  j^.}"^^^ 
which  have  been  the  subject  of  research  among  che-pgQ„^  i^p. 
mists,  almost  in  every  age.     The  muriates  of  mercury  known, 
were  known  to  the  Arabians  in  the  loth  and  iilh  cen- 
turies.    They  were  the  first  objects  of  study  and  exa- 
mination   with  the  alchemists,    in  their  search  after. 

the  philosophers  stone  $  and  since  chemistry  assumed 
the  form  of  a  science,  they  have  greatly  occupied  tbe 
attention  of  philosophers,  ia  discoveriog  their  nature 
and  properties. 

2.  There  are  two  compounds  of  muriatic  acid  and  Two  mn- 
the  oxides  of  mercury,  which  possess  very  different riatei. 
properties,  according  to  the  degree  of  oxidation  of  tbe 
mercury.     According  to  the  views  already  mentioned, 
relative  to  the  simple  nature  of  chlorine,  this  substance 

is,  when  dry,  considered  as  a  compound  of  chlorine 
and  mercury,. with  a  double  proportion  of  the  former,, 
and  is  therefore  called  a  bi-chloride«  The  other  is 
considered  as  a  chloride.  ^  ^ 

3.  Muriatic  acid  precipitates  the  oxides  of  mercunr  Piepara- 
from  their  solutions  in  sulpburic  and  nitric  acids.     Ifttoo. 
muriatic  acid  be  added  to  the  yellow  sulphate  of  mer- 
cury, or  to  the  nitrate  of  mercury  which  is  precipitabfe 

by  water,  a  muriate  of  mercury  is  obtained,  which  is 
soluble  in  water,  and  which,  on  account  of  its  proper- 
ties, was  formerly  called  corrosive  sublimate^  or  corro- 
iive  muriate  of  mercury.  But  if  muriatic  acid  be  add- 
ed to  the  acidulous  sulphate  of  mercury,  or  to  the  ni- 
trate of  mercury  which  affords  no  precipitate  with  wa- 
ter, a  white,  insoluble,  insipid  precipitate  is  obtained, 
which  was  formerly  called  sweet  mercury  or  cahmcl^ 
and  is  now  known  by  the  name  of  submuriatCf  and 
sometimes  sweet  muriate  of  mercury • 

4.  The  muriate  of  mercury,  or  corrosive  sublimate,  Qf  the  inn- 
may  be  prepared  by  the  following  process.     Boil  tworiatc 
j>arts  of  mercury  with  two  and  a  half  of  sulphuric  acid 

in  a  matrass,  with  the  heat  of  a  sand  bath,  to  dryness. 
Let  this  dry  mass  be  mixed  with  four  parts  of  dried 
muriate  of  soda,  and  let  the  whole  be  sublimed  in  a 
glass  vessel,  by  gradually  increasing  the  heat.  In  the 
first  part  of  this  process,  part  of  the  sulphuric  acid  is 
decomposed)  the  mercury  combines  with  the  oxygen, 
and  forms  an  oxide,  which  is  dissolved  in  the  unde- 
composed  part  cf  the  sulphuric  acid,  and  a  sulphate  of 
mercury  is  thus  obtained.  The  'muriate  of  soda  being 
mixed  with  this  4MUt,  produces  another  decomposition. 
The  muriatic  acid  combines  with  the  mercury,  fomw 
ing  the  muriate  of  mercury,  which  is  sublimed  \  and 
the  sulphuric  acid  of  the  sulphate  of  mercury  combines 
with  the  soda,  forming  a  sulphate  of  soda,  which  re- 
mains behind.  ^ 

5.  The  muriate  of  mercury,  thus  obtained,  forms  a  pgopefucsr 
beautiful  white,  semi  transparent  mass,  which  is  found 

to  be  composed  of  .saisll  priiuaatic  .crystals  in  the  form 
of  needles.  It  may  ha  obtained  by  evaporation,  in  the 
'form  ••(  aofaos  «r  •ifaemboidal  prisms,  or  fouMded 
-prisms,  halwqg  the  alternate-sides  aavroiier,  and  termi- 
-nated  by  two-sided  summils.  The  taste  is  extremely 
acrid  Md  oaustic,  •aad  the  metallic  impression  vemaias 
long  OQ  the  tstigoe.  Tbe  specific. gravity  is  S^\y^.  It 
is^vble  in  20  parta'^foold  water,  andia  less  wtigbt 
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Mcrcunr,  of  boiling  water.  This  salt  is  not  altered  by  ezposare 
&CC.  to  the  air;  and,  when  it  is  sublimed  by  heat,  it  remains 
unchanged.  It  is  soluble  in  sulphuric,  nitric,  and  muri- 
atic acids,  and,  when  these  solutions  are  evaporated,  the 
muriate  of  mercury  is  obtained  unaltered.  Jt  is  preci- 
pitated by  all  the  alkalies  and  earths,  of  an  orange- 
ye.iiow  colour,  which  gradually  changes  to  a  brick* 
red.  The  carbonates  of  the  fixed  alkalies  afford  a  per* 
manent  yellow  colour.  Ammonia  forms  with  it  a  tri- 
ple salt.  The  component  parts  of  this  salt,  according 
to  Mr  Chenevix,  ^rc. 

Oxide  of  mercury       82 
Acid  18 


100 

iVIuriate  of  mercury  is  one  of  the  most  violent  poisons 
known.  When  taken  internally,  it  produces  nausea 
and  vomiting,  with  severe  pain,  and,  in  a  short  time, 
corrodes  the  stomach  and  bowels.  Externally,  it  is 
employed  as  an  escharotic  for  destroying  fungous  flesh. 
It  sublimes  readily  when  heated,  and  is  extremely  in- 
jurious in  the  state  of  vapour,  to  those  who  breathe 
it. 

Suhniuriate^  or  Chloride  of  Mercury.^-'This  salt  is 
prepared  by  triturating  together  in  a  glass  mortar,  four 
parts  of  muriate  of  mercury  or  corrosive  sublimate,  with 
three  of  mercury,  till  the  latter  disappear.  When  this 
is  formed  into  an  uniform  mass,  it  is  put  into  a  matrasp, 
of  which  it  should  fill  -f,  and  it  is  to  be  sublimed  with 
the  heat  of  a  sand  bath.  When  the  process  is  finished, 
the  phial  is  broken  ;  and  the  white  matter  at  the  upper 
part  of  the  vessel,  and  the  red  matter  at  the  bottom, 
are  to  be  separated,  and  the  remaining  part  of  the  mass 
is  to  be  sublimed,  and  afterwards  reduced  to  a  fine 
powder,  which  is  to  be  well  Vashed  with  boiling 
water. 

In  this  process,  it  is  obvious,  that  the  mercury  which 
is  added*  combines  with  part  of  the  oxygen  of  the 
oxide  of  mercury,  formerly  combined  with  the  muria- 
tic acid  ;  and  the  whole  of  the  oxide  of  mercury  having 
now  a  smaller  proportion  of  oxygen,  is  combined  with 
a  smaller  proportion  of  muriatic  acid.  This  will  ap- 
pear from  the  proportions  of  its  component  parts,  as 
they  have  been  ascertained  by  Mr  Chenevix. 

Oxide  of  mercury  in  calomel  contains. 
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Mercury 
Oxygen 


89-3 
10.7 
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Calomel  composed  of 

Oxide  of  mercury    88.5 
Muriatic  acid  11.5 
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'744  Submoriate  of  mercury,  or  calomel,  is  generally  in 

Propertiei.  ^^  ^^^^  ^f  ^  ^^^^^^  ^^j-j  ^^.  ^^^  -^  *,  susceptible  of 

crystallization  in  four-sided  prisms,  terminated  by  pyra- 
mids. It  has  scarcely  any  taste,  has  no  poisonous  pro- 
perty, and  is  very  little  soluble  in  water.  The  speci- 
fic gravity  is  7.1758.  It  becomes  dark  coloured  by 
exposure  to  light,  is  phosphorescent  when  rubbed  in  the 
dark,  and  requires  a  higher  temperature  for  its  sublima- 
lion  than  the  muriate  of  mercury.     It  is  converted 


into  muriate  or  corrosive  Bobllmate,  by  the  sitric  and  Herc«y, 
oxymuriatic  acids.  fiic. 

This  salt,  which  is  now  generally  known  in  the '  -  v  -^ 
shops  by  the  name  of  calomel  or  sweet  mercury^  was  t^^\ 
formerly  described  under  a  great  variety  of  names,  de-  ^^j,^^ 
rived  from  its  effects,  or  the  mode  of  its  preparation. 
In  the  beginning  of  the  17th  century,  it  was  regarded 
as  an  important  secret.  But,  in  tlie  year  1608,  Be* 
guin  described  it  very  accurately,  in  his  tyrocinium  che* 
micum^  under  the  name  of  iht  dragpn  tamed^  on  ac- 
count of  the  corrosive  sublimate  from  which  it  was 
prepared,  being  deprived  of  its  poisonous  and  destruc- 
tive qualities.  At  different  periods  it  was  distioguifcbed 
by  other  names,  as  aqutla  alba^  aquUa  mitigatOf  manna 
metallorumt  pajtchymagogus  qvercitanus^  &c.  The  use 
of  this  salt  as  a  purgative,  and  indeed  in  all  cases 
where  mercurial  preparatious  are  required,  is  well 
known. 

c.  Muriate  of  Ammonia  and  Mercu.*r. 

If  ammonia  be  added  to  a  solution  of  muriate  ofpieptn* 
mercury,  or  corrosive  sublimate,  a  white  precipitate  isdoa* 
obtained,  which  is  a  triple  salt,  formed  by  the  combi- 
nation of  the  ammonia  with  the  muriate  of  mercury. 
This  white  precipitate  has  at  first  an  earthy  taste, 
which  becomes  afterwards  metallic  aod  disagreeable. 
It  seems  to  be  insoluble  in  water.  Sulphuric  acid 
forms  with  this  triple  salt,  corrosive  sublimate,  and  sul- 
phate of  ammonia  and  mercury.  Nitric  acid  converts 
it  into  corrosive  sublimate  and  nitrate  of  ammonia  and 
mercury.  It  is  completely  soluble  in  muriatic  acid, 
and  there  is  formed  a  muriate  of  mercury  and  amrooola. 
This  preparation  was  known  to  the  alchemists,  aod 
distinguished  by  the  names  of  sal  alembroth^  and  salt  of 
wisdom.  The  component  parts  of  this  salt,  accordlog 
to  Fourcroy,  are 


Acid 

Oxide  of  mercury 

Ammonia 


16 
81 

3 
100* 


6.  Hyperoxymuriate  of  Mercury. 


sFo«r«ry 

54»- 


1747 

The  salt  was  formed  by  Mr  Chenevix,  by  passing  a  pj^^^. 
current  of  oxymuriatic   acid   gas  through   water,  in  tjoa, 
which  there  was  red  oxide  of  mercury.     The  oxide 
became  of  a  dark  brown  colour,  and  a  solution  appear- 
ed to  have  taken  place.     The  liquor  was  evaporated 
to  dryness,  and  a  salt  was  obtained  which  consisted 
partly  of  corrosive  sublimate,  and  partly  of  byperoxy-     ^  • 
muriate  of  mercury.      By  separating  the  latter,  ^^^^to^criO' 
crystallizing  it  again,   it   was   obtained  nearly  pure. 
This  salt  is  more  soluble  than  corrosive  sublimate,  four 
parts  of  water  retaining  it  in  solution.    Hypcroxy muri- 
atic acid  is  given  out  by  the  addition  of  sulphuric,  or 
even  weaker  acids,  and  the  liquid  assumes  an  orange 
colour  t.  '         f  pW 

7.  Fluate  of  Mercury.  tSoM^ 

Fluoric  acid  combines  only  with  the  oxide  of  mer- 
cury; or  the  soluble  fluates  mixed  with  a  solution  ot 
nitrate  of  mercury,  produce  a  precipitate  of  a  white 
colour,  which  is  the  fluate  of  mercury,  of  which  the 

properties  are  little  known. 

8.  Borate 
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8.  Borate  of  Mercury. 

BoTftcic  tcid  has  no  direct  action  on  mercoiy  ^  but 
'hj  mixing  together  a  solotion  of  borate  of  soda  with 
a  solution  of  nitrate  of  mercury,  a  yellowish  precipitate 
is  obtained,  which  is  the  borate  of  mercury.  This  salt 
acquires  a  greenbh  colour  by  exposure  to  the  air.  Lime 
water  forms  a  precipitate  of  a  -red  powder* 

9.  Phosphate  of  Mercury. 

Phosphoric  acid  has  no  action  on  mercury,  but  it 
combines  with  its  oxide.  This  salt  may  be  prepared  by 
precipitating  the  nitrate  of  mercury  in  solution,  by 
means  of  phosphate  of  soda.  A  white  precipitate  is 
formed,  which  is  phosphate  of  mercury.  This  salt  is 
insoluble  in  water,  phosphoresces  when  rubbed  in  the 
dark,  and  is  decomposed  by  heat,  giving  out  phospho- 
rus; 

10.  Carbonate  of  Mercury. 

By  precipitating  the  -solutions  of  mercury  in  the 
Mher  acids  by  means  of  the  alkaline  carbonstes,  a 
white  precipitate  is  obtained,  which  is  a  carbonate  of 
aercuiy. 

1 T.  Arseniate  of  Mercury. 

When  arsenic  acid  is  distilled  in  a  retort  with  mer- 
eury,  it  is  partially  decomposed.  Arsenious  acid  is 
sublimed,  with  a  portion  of  metallic  mercury  and  a 
small  quantity  of  yellow  oxide.  There  remains  be« 
kind  a  yellow  mass,  which  is  arseniate  of  mercury.  It 
is  insoluble  in  water,  and  in  sulphuric  and  nitric  acids. 
It  is  -soluble  .in  muriatic  acid,  and  affords  by  evapora* 
feion  and  sublimation,  the  muriate  of  mercury,  or  cor- 
rosive sublimate.  Arsenic  actd  precipitates  the  sulphate 
and  nitrate  of  mercury  in  the  form  of  a  white  powder, 
which  is  also  arseniate  of  mercury. 

12.  Tungstate  of  Mercury* 

This  salt  is  formed,  by  adding  to  a  solution  of  nitrate 
#f  mercury,  an  alkaline  tungstate.  This  salt  is  decom- 
posed, and  the  tungstate  of  mercury  is  precipitated  in 
the  form  of  a  white  insoluble  powder. 

13.  Molybdate  of  Mercury. 

Molvbdic  acid  precipitates  mercury  from  its  solution, 
in  nitric  acid,  in  the  form  of  a  white  flaky  powder.  It 
is  also  insoluble  in  water. 

14.  Chromate  of  Mercury. 

An  alkaline  chromate  in  solution,  added  to  a  solu- 
tion of  nitrate  of  mercury,  forms  a  precipitate  of  a 
fine  reddish  purple  colour*  This  is  the  chromate  of 
mercury,  which  is  insoluble  in  water,  and  which  Van- 
quelin,  who  discovered  it,  suggests  to  be  employed  as 
a  pigment* 

25.  Columbate  of  Mercury. 

•Unknown* 

26.  Acetate  of  Mercury. 

•X*  Acetic  acid  combines  with  the  exides  of  roercu- 
tff  and  forms  different  salts,  according  to  the  oxide 
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which  enters  into  the  -combination.-    With  the  red  ox-  Mercury, 
ide  of  mercury  it  forms  a  salt  which  does  not  crystal-      ^e. 
lize ;  but  when  the  liquid  is  concentrated,  and  evapo-        ' 
rated  to  dryness,  it  affords  a  yellow  deliquescent  mass* 
When  this  salt  is  dissolved  in  water,  it  divides  into 
two  parts  J  the  one  falls  down  in  the  state  of  yellow 
powder,  which  is   acetate  of  mercury  with  excess  of 
base  'f  and  the  other  part  remains  in  solution,  hecause 
it  contains  an  excess  of  acid. 

2.  But  when  nitrate  of  mercury  is  precipitated  by 
means  of  alkalies,  and  the  precipitate  is  dissolved  in 
acetic  Hctd,  the  solution  yields,  by  evaporation  and  cool- 
ing, acetate  of  mercury,  in  thin  brilliant  flakes.  This 
salt  may  also  be  formed  by  mixing  together  solutions 
of  acetate  of  potash  and  nitrate  of  mercury.  The  ace- 
tate of  mercury  appears  in  the  form  of  large  flat  crys- 
tals, which  have  an  acrid  taste,  and  are  scarcely  so- 
luble in  water.  This  latter  salt  is  a  compound  ot  ace- 
tic acid  and  the  oxide  of  mercury,  with  a  smaller  pro- 
portion of  oxygen.  It  is  employed  in  medicine,  and 
forms  the  principal  ingredient  oiKeifier*s  piiU. 

17.  Oxalate  of  Mercury* 

Oxatre  acid  combines  with  the  oxide  of  mercnry, 
an9  forms  an  oxalate  in  the  state  of  white  powder, 
which  is  scarcely  soluble  in  water.  It  becomes  black 
by  exposure  to  the  light.  When  it  is  heated  it  deto« 
nates.  This  salt  may  also  be  obtained,  by  adding  ox- 
alic acid  to  a  solution  of  the  nitrate  or  sulphate  of 
mercury. 

2  8.  Tartrate  of  Mercury* 

Tartaric  acid  forms  an  insoluble  salt  of  a  white  co* 
lour,  with  the  oxide  of  mercury,  which  becomes  yet- 
low  by  exposure  to  the  light* 

19.  Tartrate  of  Potash  and  Mercury* 

This  triple  salt  msy  be  prepared  by  boiling  together 
in  water,  one  part  of  oxide  of  mercury,  and  six  of  tar* 
tar.  Crystals  of  the  triple  salt  are  obtained  by  evapo- 
rating the  liquid. 

20.  Citrate  of  Mercury. 

-Citric  acid  produces  an  effervescence  with  (he  red 
oxide  of  mercury,  changes  into  a  white  colour,  and 
then  unites  it  in  one  masfi.  This  salt  is  scarcely  soluble 
in  water.  It  has  a  metallic  taste,  and  is  decomposed 
by  nitric  acid. 

7,u  Malate  of  Mercury. 

When  malic  acid  is  added  to  a  solution  ef  mirate  of 
mercury,  a  white  precipitate  is  formed,  which  is  ma* 
late  of  mercury. 

22.  Benzoate  of  Mercnry. 

Benzoic  acid  forms  with  the  oxide  of  mercury  a 
salt  in  the  state  of  white  powder,  which  is  insoluble  in 
water,  and  is  scarcely  altered  by  exposure  to  the  air* 
It  is  decomposed  by  heat. 

23*  Succinate  of  Mercury. 

-Succinic  acid  combines  with  the  oxide  of  mercury 
with  the  assistance  of  heat,  and  forms  with  it  an  irre* 
golar  mass,  in  which  some  crystals  are  observed. 

4  N  24*  Saccolate 
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24.  Saccolate  of  Mercury. 
By  adding  eacUctic  acid  to  a  solution  of  nitrate  of 


mercury,  a  white  precipitate  is  formed,  which  is  sac 
col  ate  of  mercury. 

25.  Mel  late  of  Mercury.  j, 

MeUitic  acid,  added  to  a  solution  of  nitrate  of  mer- 
cury, produces  a  copious  precipitate,  which  is  re-dis** 
*  JC/oprotA  solved  by  the  addition  of  nitric  acid  *. 

102,  IVffitf.  26.  Prussiate  of  Mercury. 

This  salt  is  obtained  by  boiling  the  red  oxide  of 
mercury  with  Prussian  blue.  It  forms  crystals  in  four- 
sided  prisms,  terminated  by  four-sided  pyramids.  The 
specific  gravity  is  2.7612.  It  forms  triple  salts  witb 
sulphuric  and  muriatic'  acids,  the  properties  of  which 
are  not  known. 

II.  Action  of  Alkalies,  &c. 

There  is  no  action  between  mercury  and  the  alkalies 
of  alkaline  earths ;  but  the  alkalies  comVme  with  the 
oxides  of  mercury,  and  form  with  them  compounds  in 
which  the  latter  seem  to  act  the  part  of  acids.  Some 
of  these  compounds  have  been  already  treated  of,  in 
speaking  of  the  action  of  ammonia  00  some  of  the  mer- 
curial salts. 

Salts  formed  with  the  alkalies  and  earths  have  no 
action  on  mercury  or  its  oxides,  if  we  except  the  mu- 
riates. By  dissolving  the  muriate  of  mercury  in  a  so- 
lution of  muriate  of  ammonia,  a  triple  salt,  which  is 
muriate  of  ammonia  and  mercnry,  and  which  has  been 
already  described,  is  obtained. 

Mercury  is  one  of  the  metals  of  the  most  extensive 
utility.  In  the  metallic  state  it  is  applied  to  the  con- 
struction of  meteorological  instruments,  as  the  baro- 
meter and  thermometer.  Mercury  is  also  applied  to  a 
great  variety  of  purposes  in  the  arts  y  in  gilding  with 
silver  and  gold  \  in  forming  an  amalgam  with  tin  for 
covering  the  back  of  mirrors  \  and  in  metallurgy  for 
the  purpose  of  separating  gold  and  silver  from  their 
ores.  Mercury  is  also  of  considerable  importance  for 
the  purposes  of  chemistry.  Many  of  its  preparations 
form  some  of  the  most  eflfecttial  and  most  certain  reme* 
dies  in  different  diseases. 
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Sect.  XVII.  OfZmc  and  its  Comlnnations. 

I.  Paracelsus  is  the  first  who  speaks  of  zinc  under 
its  present  name.  It  is  supposed  that  the  Greeks  were 
acquainted  with  this  metal  in  the  state  of  compound 
with  copper,  which  formed  the  famous  Corinthian 
brass  \  but  it  does  not  appear  that  they  made  any  di- 
stinction between  it  and  other  metals.  It  is  particu- 
larly mentioned  by  Albertus  Magnus,  who  died  in 
1280,  and  be  seems  to  have  known  that  it  inflamed, 
and  communicated  a  colour  to  metals  with  which  it 
was  combined.  The  method  of  obtaining  zinc  from 
the  ore  called  calamtne^U  mentioned  by  Henckel  in  his 
Pyrotology  in  1721.  Swab  extracted  it  by  distillation 
in  1743,  and  Margraaf  was  occupied  with  this  process 
in  1746.  Zinc  was  supposed  by  the  earlier  chemists 
to  be  a  variety  or  compound  of  some  of  the  other  me- 
tals.   Lem^ry  thought  it  was  ^  kind  of  bismuth,  and 


Homberg  took  it  for  a  mixture  of  iron  and  tin  \  while  Zbc,  && 
others  supposed  that  it  was  tin  rendered  brittle  by  sul-^  i  *^ 
phur,  or  that  it  was  a  coagulated  mercury.  j.,, 

2.  Zinc  is  found  in  four  different  states :  In  the  state  Oret* 
of  oxide  in  the  state  of  sulphuret,  in  that  of  sulphste, 
and  in  that  of  carbonate,  i.  In  the  state  of  oxide  it  is 
known  by  the  namis  of  ca/aWn^,  or /a/wrco/omuiariV,  de- 
posited in  a  regular  form,  or  in  that  of  incrustations  aod 
stalactites,  in  the  cavities  of  metallic  veins.  2.  The  soU 
phuret  of  zinc,  known  by  the  name  of  blende^  is  some- 
times disposed  in  scales,  and  sometimes  crystallized  iv 
tetrahedrons,  or  octahedrons.  It  is  frequently  found  in 
lead  mines,  accompanying  the  ores  of  lead.  3.  The 
sulphate  of  zinc,  which  is  found  native,  is  readily 
known  by  its  white  colour  and  transparency,  its  strong 
acrid  taste,  and  solubility  in  vrnter.  It  is  generally 
found  in  a  stalactitical  form,  or  in  fine  silky  crystals, 
like  those  of  amianthus.  4.  The  native  carbonate  of 
zinc,  which  is  sometimes  confounded  with  the  oxide 

or  calamine,  forms  another  or^of  zinc.  It  is  traDsps- 
rent,  white,  or  yellowish.  It  is  insipid  sind  insoluble 
in  water,  and  dissolves  with  eflbrvescence  in  nitric  and 
muriatic  acids.  1753 

3.  To  reduce  oxides  of  zinc  to  the  metallic  state,  theA^^^^ 
ore  is  pulverized  and  mixed  with  charcoal,  and  the  mix- 
ture is  heated  in  a  crucible  covered  with  a  plate  of  cop- 
per.    The  zinc  is  sublimed  in  the  metallic  state,  and 
combines  with  the  copper,  which  it  converts  into  brass ; 

and  in  this  rude  process  the  richness  of  the  ore  is  as- 
certained by  the  intensity  of  the  colonr.  The  solphu- 
rets  of  zinc  are  reduced  by  roasting,  by  which  process 
the  sulphur  is  separated,  and  the  residuum  is  then 
treated  in  the  same  way  as  the  oxides.  In  the  humid 
way  Bergman  has  proposed  to  analyze  the  oxides  of 
zinc  by  means  of  sulphuric  aoid,  and  then  by  precipi- 
tating the  oxide  by  carbonate  of  soda,  he  has  ascer- 
tained that  193  parts  of  this  precipitate  give  lOO  parts 
of  the  metal.  1754 

4.  Zinc  is  of  a  brilliant  white  colour  with  a  bluish  Pmpcrim 
shade,  which  is  very  perceptible  in  its  metallic  state, 

and  of  a  distinct  laraellated  texture  ^  but  the  plates  of 
which  it  is  composed  are  smaller  than  those  of  bismuth 
and  antimony.  The  specific  gravity  is  7.I90«  Zint 
is  not  quite  so  brittle  as  the  preceding  metals.  It  re- 
quires a  smart  and  sudden  blow  to  separate  its  frag- 
ments. It  is  susceptible  of  a  slight  degree  of  malleabi- 
lity, for,  by  gradual  and  cautious  pressure,  it  may  be 
formed  into  thin  plates  which  have  some  degree  of 
elasticity.  It  has  a  slight  odour,  and  a  peculiar  taste, 
which  is  communicated  to  the  fingers  when  they  are 
rubbed  on  this  metal.  i755 

5.  When  zinc  is  exposed  to  a  heat  of  about  700*  it^*^®'" 
melts,  and  by 'increasing  the  heat  it  evaporates,  so  that 

in  close  vessels  it  may  be  distilled.  When  allowed  to 
cool  slowly  after  being  in  fusion,  it  crystallizes  in  fine 
needles.  When  zinc  is  exposed  to  the  air,  it  under- 
goes very  little  alteration  in  the  cold.  Its  brilliancy 
is  slightly  tarnished,  and  it  becomes  at  length  covered  }TSf 
with  a  thin  gray  oxide.  When  zinc  is  fused  in  close  ^*'^*'' 
vessels  and  exposed  to  heated  air,  at  the  moment  it  be- 
comes solid  on  the  surface,  it  exhibits  a  great  variety 
of  shades  of  colour,  which  is  the  commencement  of  oxi- 
dation. When  it  is  kept  in  fusion,  in  the  open  air, 
the  surface  becomes  covered  with  a  gray  pellicle,  whieb 
being  removed,  is  succeeded  by  another,  till  the  whole 
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Ziae,  &e.  of  the  zinc  is  converted  into  this  grmy-coloored  matter, 
which  IS  an  oxide  of  zinc  This  process  may  be  pro- 
moted bj  agitating  the  vesseli  so  that  the  metal  in  fu- 
•ion  may  be  exposed  to  the  air.  By  heating  together 
ihe  gray  pellicles  which  have  been  collected  in  an  open 
vessel,^ tbe  whole  is  converted  into  a  uniform  gray  pow* 
der,  which  at  last  assumes  a  yellowish  coloar.  The 
yellow  oxide,  thns  formed,  has  scqoired  an  additional 
weiffbt  of  about  ij  per  cent«  of  the  metallic  zinc. 

"^hea  this  metal  is  heated  to  redness  in  an  open 
▼essel,  by  agitating  the  vessel,  it  suddenly  takes  fire, 
and  bnrna  with  a  very  brilliant  white  and  somewhat 
greenish  flame.  Zinc  ia  at  the  same  time  reduced  to  a 
state  of  vapour,  which  is  condensed  in  the  air,  in  light, 
filamentous,  white  flakes,  of  a  very  delicate  texture. 
This  is  an  oxide  of  zinc  It  has  been  distinguished 
by  difierent  names,  taJUnvers  of%mc^  nihil  aibum  or 
whiie  nothsf^^  lana  pkihst^kiea^  mphthsopkic  wooi. 

Thus,  there  are  two  oxides  of  zinc ;  the  gray  oxide, 
which  consists  of  about  88  parts  of  zinc,  and  I2  of 
oxygen ;  and  the  white  oxide,  which,   according  to 
Proust,  is  composed  of  80  parts  of  zinc,*  and  20  of 
oxygen, 
of       '6.  There  is  no  action  between  azote  and  this  metal, 
lijdfogen.   Hydrogen  gas,  it  is  supposed,  dissolves  a  small  qosntity 
of  zinc;  for,  by  dissolving  zbc  in  diluted  sulphuric  acid, 
the  hydrogen  gas  which  is  obtained  by  the  decompo^' 
tion  of  the  water,  has  been  found  to  hold  a  little  zinc 
1759      in  solution,  which  is  deposited  on  the  sides  of  the  jars 
Ofcarben.  oontaiaing  the  gas.     It  is  supposed,  too,  that  zinc  is 
aoflsetimes  combined   with  carbon,  because  hydrogen 
gas,  obtained  by  the  above  process,  is  sometimes  con- 
^  ^     tammated  with  carbonated  hydrogen  gas. 
PhcMplivet*     7*  Zinc  combines  with  phosphorus,  and  forms  a  pbos- 
phuret.     This  may  be  prepared  by  adding  small  bits 
of  phosphorus  to  zinc  in  fusion,  but  previouAly  throwing 
in  a  little  resinous  matter,  to  prevent  the  oxidation  of 
the  zinc.     This  was  the  process  by  which   Pelletier 
formed  the  phosphuret  of  zinc.      This  phosphuret  is 
of  a  white  colour  and  metallic  lustre.     It  has  some  de- 
gree of  malleability.     When  it  is  hammered  it  emits 
i^tf  I      ^^  odour  of  phosphorus,  and  when  exposed  to  a  strong 
PlM^ora-  heat,  it  bams  like  zinc.     Phosphorus  alsc  enters  into 
tad  oside.    combination  with  the  oxide  of  zinc,  and  forms  with  it 
a  phosphorated  oxide.     This  is  formed  by  distilling  in 
an  earthen- ware  retort,  equal  parts  of  oxide  of  zinc,  and 
phosphoric  glass,   with  one-sixth  of  charcoal  powder. 
A  strong  heat  is  applied,  and  a  metallic  substance  of  a 
silvery  white  colour  is  sublimed,  which  has  a  vitreous 
fracture.     When  it  is  heated  by  the  blow-pipe,   the 
phosphoms  bums,  and  there  remains  behind  a  vitreous 
matter,  which  is  transparent  while  in  fusion,  but  be- 
comes opaque  when  it  is  cold.  • 

8.  Zinc  has  not  beeu  combined  directly  with  sul- 
phur. When  they  aro  heated  together  in  a  crucible, 
the  sulphur  separates  without  producing  any  other 
change  on  the  zinc  than  that  of  being  a  little  more  in- 
fusible; but  it  has  been  observed  that  sulphur  and  zinc, 
when  fused  together  in  a  crucible,  enter  into  combina- 
tion, as  the  zinc  is  oxidated.  This  compound  assumes 
a  brownish  gray  colour.  Guy  ton  afterwards  disco  vex^ 
ed  that  sulphur  and  the  oxide  of  zinc  readily  unite  to- 
gether by  fusion,  and  that  the  compound  is  of  a  gray 
colour,  similar  to  the  native  sulphuret  of  zinc,  as  it  has 
been  called,  or  the  sulphurated  oxide  of  zinc,  accord- 
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ing  to  this  experiment  \  bnt  according  to  Proust^  the  ^iae,  fitc. 
ore  of  zinc,  which  is  known  by  the  name  of  bfende^  is  a        » 
sulphuret,  that  is,  sulphur  combined  with  zinc  in  the 
metallic  state.  1763 

9.  The  order  of  the  affinities  of  zinc  and  its  oxide  is  Affinities, 
the  following : 

ZiKC.  Oxide  of  ZiKC. 


Copper, 

Oxalic  acid. 

Antimony, 

Sulphuric, 

Tin, 

Muriatic, 

Mercury, 

Saclactic, 

Silver, 

Nitric, 

Gold, 

Tartaric, 

Cobalt, 

Phosphoric, 

Arsenic, 

Citric, 

Platinum, 

Succinic, 

Bismuth, 

Fluoric, 

Lead, 

Arsenic, 

Nickel, 

Lactic, 

Iron. 

Acetic, 

Boracic, 

Prussic 

Carbonic* 

I. 

Salts  of  Zinc. 

I.  Sulphate  of  Zinc 
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1.  Sulphuric  acid  diluted  with  water,  acts  very^'^P*"*- 
powerfully  on  zinc.  A  violent  efiervescence  takes  ^^"^ 
place ;  the  mixture  is  strongly  heated,  and  a  great 
quantity  of  hydrogen  gas  is  evolved.  In  this  process, 
which  is  usually  followed  for  obtaining  the  purest  hy- 
drogen gas  for  chemical  purposes,  the  water  is  decom- 
posed 'y  its  oxygen  combines  with  the  metal  and  forms 

an  oxide,  which  is  then  dissolved  in  the  sulphuric  acid, 
and  forms  a  sulphate  of  ziuc,  while  the  hydrogen,  the 
other  component  part  of  the  water,  escapes  in  the 
form  of  gas.  A  black  powder  is  sometimes  observed 
floating  in  the  solution,  which  is  carburet  of  iron, 
with  which  the  zinc  is  frequently  contaminated.  As 
the  eflervescence  ceases,  a  white  powder  is  formed, 
which  gradually  disappears  towards  the  end  of  the 
process,  and  with  the  addition  of  water  forms  a  trans- 
parent solution.  By  evaporation  and  cooling,  the  sul- 
phate of  zinc  is  obtained  crystallized.  1765 

2.  The  sulphate  of  zinc  is  frequently  contaminated  Properties, 
with  other  metals,  as  with  lead,   iron,   and  copper; 

bnt  when  it  is  pure,  it  crystallizes  in  four-sided  prisms, 
terminated  by  pyramids  with  four  faces.  This  salt 
has  an  acrid,  astringent,  and  strongly  metallic  taste. 
When  it  is  exposed  to  the  air  it  effloresces.  It  is 
soluble  in  less  than  two  and  a  half  parts  of  cold  wa- 
ter, and  more  soluble  in  boiling  water.  The  specific 
gravity  of  the  crystallized  salt  is  1.912;  but  as  it  is 
generally  met  with  in  the  shops,  it  is  only  1.3275* 
When  heated  in  a  retort,  it  melts,  loses  its  water  of 
crystallization,  and  part  of  its  acid  in  the  state  of  suU 
phurous  acid,  and  a  little  water.  It  is  decomposed 
and  precipitated  in  the  state  of  white  oxide  by  all  the 
alkalies ;  and  if  the  precipitate  is  formed  by  means  of 
the  carbonates,  a  white  pigment  is  obtained.  The 
sulphate  of  zinc  is  also  decomposed  with  the  assistance 
of  heat,  by  means  of  nitre.  The  alkaline  aulpburets 
and  hydrosulphurets  also  precipitate  the  sulphate  of 

4  N  2  zinc, 
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Zmc,  &e.  Zinc,  of  a  deep  orange  or  brown  colour.    The  com- 
^      i   — '  ponent  parts  of  this  salt  are,  according  to 
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tion.                                   Acid  40             205 

Oxide  20            40.0 

\^ater  40             39.5 
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loo.a 


White  vi- 
triol. 


3«  The  salt  known  in  commerce  bj  the  name  of 
ivhite  vitrioif  it  a  sulphate  of  zinc,  and  is  supposed  to 
contain  an  excess  of  acid.  It  is  in  the  form  of  white 
granular  masses,  resembling  sueari  and  oflen  marked 
with  yellow  spots.  This  salt  is  usually  prepared  by 
roasting  the  sulphuret  of  zinc  or  blende,  by  which 
means  the  sulphnret  is  converted  into  sulphuric  acid.  Il 
is  then  dissolved  in  water,  which  is  pnrified  and  evapo- 
rated, and  the  salt  is  erystallized  by  sudden  cooling. 
Part  of  its  water  of  crystallization  is  afterwards  driven 
off  by  heat,  so  that  it  is  obtained  in  1^  regular,  solid, 
and  granulated  mass.  It  is  generally  oontaminated 
with  iron  and  other  metals*,  but  it  may  be  purified 
from  these,  by  adding  filings  of  zinc,  which  preci* 
pitate  the  other  metaU,  and  leave  a  pure  sulphate  of 


zinc. 
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2.  Sulphite  of  Zinc. 
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Concentrated  sulphurous  acid  readily  combines  with 
the  white  oxide  of  zinc^  without  any  effervescence^ 
but  with  the  evolution  of  beat,  and  the  acid  being  de- 
prived of  its  odour.  When  the  saturation  is  complet- 
ed, white  crystals  appear  on  the  surface  of  the  liq^uid. 
This  salt  has  a  pungent,  astringent  taste.  It  crystal- 
lizes readily.  It  is  decomposed  by  the  acids,  with 
effervescence.  It  is  insoluble  in  ajcobol.  It  forms 
white  precipitates  with  the  alkalies,  and  when  exposed 
to  the   air,  it  is  readily  converted  into  sulphate  of 


zinc. 


1771 
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Sulphurated  tufphite  o/*Zi/ir.— When  sulphurous  acid 
is  added  to  zinc  in  the  state  of  powder  or  filings,  a 
great  degree  of  heat  is  produced )  sulphurated  hydro- 
gen gas  is  disengaged  J  the  liquid  becomes  at  first 
brown,  sometimes  muddy,  and  assumes  a  yellow  co- 
lour, and  towards  the  end  of  the  process  it  becomes 
transparent.  The  solution  has  an  acrid,  astringent, 
and  sulphureous  taste.  Sulphuric  and  muriatic  acids 
disengage  with  effervescence^  sulphurous  acid  gas,  and 
precipitate  a  yellowish  white  powder.  Nitric  acid  at 
first  separates  sulphurous  acid  gas,,  and  afterwards  a 
flaky  precipitate,  which  is  pure  sulphur.  When  this 
solution  is  exposed  to  the  air,  it  becomes  thick  like  ho- 
ney, and  affords  crystals  in  the  form  of  needles  or  fine 
four-sided  prisms,  terminated  by  four-sided  pyramids. 
These  are  crystals  of  sulphurated  sulphite  of  zinc, 
which  become  white  by  exposure  to  the  air,  and  form 
a  white  powder  insoluble  in  water.  When  this  salt 
is  heated  by  the  blow-pipe,  it  swells  up,  gives  out  a 
bright  light  like  burning  zinc,  and  forms  dendritical 
ramifications.  This  salt  is  parily  soluble  in  alcohol. 
The  part  not  dissolved,  only  gives  out  sulphurous  acid 
gas  by  means  of  sulphuric  acid,  whilst  the  part  which 
IS  dissolved  affords,  besides  sulphurous  acid  gas«  a  copi- 
ous precipitate  of  sulphur.    When  it  is  distilled  in  a 


retort,  it  gives  ont  water,  sulphurous  acid,  snlphnrie  Zisc,  &c 
acid^  and  sulphur  sublimed.  There  remains  behind  ■  «  '  ' 
oxide  of  zinc,  mixed  Mth  a  little  of  the  sulphate.  177s 

In  the  solution  of  zinc  in  liquid  sulphorons  acid,  wa^Th^Q^^ 
ter,  and  part  of  the  sulphurous  acid  itself,  are  decom-*^  poccn. 
posed}  for  sulphurated  hydrogen  gas  is  disengaged, 
which  is  composed  of  the  hydrogen  of  the  water  and 
part  ef  the  sulphur  of  the  sulphurous  acid.  There  is  no 
precipitation  of  sulphur  during  the  solution,  for  it  com- 
bines with  the  sulphite  of  zinc,  as  it  is  formed  \  but 
this  is  not  completely  saturated,  since  alcohol  dissolves 
only  the  portion  of  sulphurated  sulphite  which  it  con- 
tains, and  separates  the  sulphite  *.  *  Fcmtnjf 

v.p.38a 

3.  Nitrate  of  Zinc. 
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1.  Concentrated  nitric  acid  produces  a  violent  action Pirepaia- 

with  zinc,  and  sometimes  even  inflames  it.  To  offecttioB- 
this  solution,  with  a  moderate  action,  the  acid  shonld 
be  diluted  with  water*  Great  heat  is  produced,  with- 
violent  effervescence  and  the  evolution  of  nitrous  gas. 
The  acid  is  decomposed  j  its  oxygen  combining  with 
the  metal  forms  an  oxide,  which  combines  with  the 
acid  as  it  is  formed.  ^^.^ 

2.  This  solution  is  of  a  greenish- yellow  colour,  andEtopotki. 
extremely  caustic.    By  evaporation  it  affords  crystalss 

in  the  form  of  four-sided,  compressed,  and  striated 
prisms,  terminated  by  fonr-sided  pyramids.  The  speci* 
fie  gravity  is  2.op6.  This  salt  is  deliquescent  in  the 
air.  When  it  is  heated  on  burning  coals,  it  melts,  and 
detonates  with  a  small  red  flame.  When  heated  in  a 
crucible,  it  gives  out  red  vapour,  and  asswneff  a  deep 
colour  and  gelatinous  consist  once.  When  cooled  in  thn 
state,  it  retains  its  softness  for  some  time.  By  continn* 
ing  the  heat,  it  dries,  gives  out  nitrons  and  oxygen 
gases,  and  leavea  behind  a  yellow  oxide. 

4*  Muriate  of  Zinc. 

1775 
.Muriatic  acid  produces  a  rapid  action  on  zinc    ItPrepna- 

is  dissolved  with  effervescence,  and  with  the  evolution ^^'i'* 
of  pure  hydrogen  gas.    The  solution  of  zinc  in  mnria* 
tic  acid  is  colourless  ;  it  does  *  not  crystallize,  but  as- 
sumes the  form  of  a  transparent  jelly.     It  affords  by 
distillation  a  small  quantity  of  fuming  acid,  and  a  solid 
muriate  of  zinc,  which  is  fusible  with  a  moderate  heat, 
and  was  formerly  known  by  the  name  of  butter  tfvuncm 
When  this  muriate  of  zinc  is  sublimed 'by  heat,  it  be- 
comes of  a  fine  white  colour,  composing  a  mass  of  cry- 
stals in  the  form  of  small  prisms.     It  is  decompooed  ij     ,..5 
sulphuric  acid,  and  is  precipitated  by  the  alkalies*.    Itft^peiticfr 
is  soluble  in  water,  attiacts  moisture  from  the  atmo- 
sphere, and  is  soon  converted  into  a  transparent  jelly. 
The  specific  gravity  is  1.577. 

^  Muriate  of  Ammonia  and  Zinc. 

This  triple  salt  is  formed  by  boiling  white  oxide  of 
zinc  in  a  solution  of  muriate  of  ammonia.  The  oxide 
of  zinc  is  dissolved  j  part  of  which  is  afterwards  depo- 
sited, when  the  solution  cools,  hot  what  remains  in  the 
solution  ia  not  precipitated  by  the  alkalies  or  the  alka- 
line carbonates. 

6.  Filiate  of  Zinc. 

Fluoric  acid  produces  a  violent  action  iirith  zinc  \ 
there  is  considerable  effervescence,  with  the  evolntion 

of 
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3iiie>&e.  of  hydrogen  gas.      The  metal  is  oxidated,  and  then 
'  dissolves  in  the  acid }  bbt  the  properties  of  this  salt  are 
little  known* 

7.  Borate  of  Zinc* 

Boracic  acid  combinea  with  the  oxide  of  zinc,  by 
adding  the  borate  of  potash  or  soda  to  the  solution  of 
zinc  in  nitric  or  muriatic  acid.  This  salt  is  insoluble 
in  water. 

8.  Phosphate  of  Zinc 

Phosphoric  acid  dilated  with  water,  'acts  upon  zinc 
with  the  evolution  of  hydrogen  gas,  owing  to  the  de- 
composition of  water.  A  >rnite  powder  is  deposited, 
which  is  phosphate  of  zinc.  By  exposing  phosphoric 
glass  and  zinc  to  a  strong  heat,  a  phosphuret  of  zinc 
IS  formed,  by  the  decomposition  of  the  acid. 

9*  Carbonate  of  Zinc 

Zinc  reduced  to  a  fine  powder,  and  added  to  liquid 
carbonic  acid,  is  oxidated  and  copiously  dissolved  in 
the  acid,  at  the  end  of  24  hours.  This  solution,  ex- 
posed to  the  air,  is  covered  with  a  pellicle  of  car- 
bonate  of  zinc  of  different  colours.  The  carbonate  of 
zinc  is  found  native,  and  has  been  distinguished  by  the 
name  of  calamine^  thus  confounding  it  with  the  oxide 
of  zinc.  Carbonate  of  zinc,  according  to  toe  analysis 
of  Bergman,  is  composed  of 


fline,  &c. 
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zo.  Arseniate  of  2Snc 

When  arsenic  acid  is  added  to  zinc,  it  produces  an 
effervescence,  with  the  evolution  of  hydrogen  gas, 
holding  arsenic  in  solution.  A  black  powder  is  de- 
posited, which  is  metallic  arsenic  In  this  process, 
the  zinc  decomposes  part  of  the  water,  and  combines 
with  its  oxygen,  and  at  the  same  time  deprives  the 
arsenic  acid  of  its  oxygen,  by  which  it  is  reduced  to 
the  metallic  state.  The  arseniate  of  zinc  may  be  ob- 
tained by  adding  a  solution  of  an  alkaline  arseniate 
to  a  solution  of  the  sulphate  of  zinc.  A  white  preci- 
pitate is  formed,  which  is  the  arseniate  of  zinc  It  is 
insoluble  in  water. 

IX.  Tuogstate  of  Zinc 

12.  Molybdkte  of  Zinc. 

These  salts  may  be  formed  by  a  similar  process.  A 
white  powder  is  obtained,  which  is  insoluble  in  water* 

13.  Chromate  of  Zinc 

This  salt  is  obtained  by  combining  an  alkaline  chro- 
mate with  a  solution  of  zinc  in  nitric  acid.  A  precipi- 
tate is  formed  of  an  orange  red  colour,,  which  is  chro- 
mate of  zinc 


14*  Cblumbate  of  Zinc 


Unknown. 


15.  Acetate  of  Zinc 

Acetic  acid  dissolves  zinc,  and  the  solution  by  eva-  pj^^JJ. 
poration'  crystallizes  in   the  form  of  rhomboidal  or^^^f^^ 
hexagonal  plates.     This  salt  has  a  bitter  metallic  piepeitics. 
taste,  is  not  altered  by  exposure  to  the  air,  and  is  so- 
luble in  water.      It  bums  with  a  blue  flame  when 
thrown  on  burning  coals.     When  distilled,  it  yielde 
'water,  an  inflammable  liquid,  and  some  oil.    At  the 
end  of  the  process,  when  the  salt  is  completely  de- 
composed, the  oxide  of  zinc  is  sublimed,  which  being 
brought  in  contact  with  a  candle,  bums  with  a  fine 
blue  flame.     The  residuum  is  in  the  state  of  pyropho- 
TOBj  bnt  it  has  little  combustibility. 

1 6*  Oxalate  of  Zinc 

._  Oxalic  acid  acts  upon  zinc  with  effervescence,  and 
the  evolution  of  hydrogen  gas.  Water  b  decompose 
ed,  and  as  the  zinc  is  oxidated,  it  combines  with  the 
acid,  forming  an  oxalate  of  zinc  It  is  in  the  state  of 
white  powder,  of  an  acrid  taste,  and  but  little  soluble 
in  water. 

17.  Tartrate  of  Zinc 

Tartaric  acid  combines  with  zinc  with  efferrescencey. 
and  the  evolution  of  hydrogen  gas.  The  properties  of 
this  salt  have  not  been  examined. 

x8.  Citrate  of  Zinc 

Citric  acid  acts  open  zinc  witb  effervescence  and 
the  evolution  of  hydrogen  gas.  At  ihe  end  of  24 
hours  the  action  ceases,  and  the  liquid  deposits  on  the 
sides  of  the  vessel  and  on  its*  surface,  small,  brilliant 
crystals  in  the  form  of  plates,  which  are  insoluble  ia 
water.  The  citrate  of  zinc  has  an  astringent,  metallic 
taste..  It  is  composed  of  equal  pjtfts  of  acid  and  of 
oxide  of  zinc 

i^.  Malate  of  Zinc 

Malic  acid  dissolves  zinc,  and,  by  evaporating  the 
solution,  crystals  may  be  obtained. 

20.  Benzoate  of  Zinc 

Benzoic  acid  readily  dissolves  zinc,  and  by  evapo- 
ration the  solution  affords  needle-shaped  crystals.  The 
benzoate  of  zinc  is  soluble  in  water  and  alcohol.  When 
it  is  exposed  to  heat  the  acid  is  sublimed. 

21.  Succinate  of  Zinc 

Zinc  is  dissolved  in  succinic  acid  with  effervescence* 
By  evaporation  the  solution  affords  slender,  foliated- 
crystals. 

22.  Lactate  of  Zinc 

Zinc  is  solnble  in  Uctic  acid  with  e£Eervescenee,  and 
by  evaporating  the  solution,  the  salt  may  be  obtained 
crystallized. 

IL  Action  of  Alkalies,  &c  on  Zinc 

I.  When  zinc  is  immersed  in  a  solution  oS  petasl  is^h  e'H*- 
or  soda,  it  is  tarnished,  and  becomes  black  y  and  when  lies, 
it  is  boiled  in  the  solution,  hydrogen  gas  is  evolved. 
The  solution  assumes  a  dirty-yellow  colour,  from  which 
:j.  ^  ^^  ij^y  1^  precipitated  byacida. 

X  Ammonia    . 
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Tin,  &CC.  2.  Ammonia  has  a  Atlll  more  powerful  action  on 
zinc.  Hydrogen  gas  is  more  copiously  evolved,  and 
the  oxide  which  is  formed  is  more  abundantly  dissolved 
iu  the  liquid,  and  at  the  end  of  some  time  a  considera- 
ble quantity  of  white  oxide  is  deposited.  These  alka- 
line solutions  become  turbid  by  exposure  to  the  air  j  its 
oxygen  and  carbonic  acid,  acting  at  the  same  time, 
precipitate  the  oxide.* 

3.  The  alkaline  and  earthy  sulphates  are  readily  de- 
composed by  zinc,  with  the  assistance  of  heat.  It  al« 
tracts  the  oxygen  of  the  sulphuric  acid,  and  tlins  de* 
composing  it,  separates  the  sulphur,  which  combines 
with  the  bases  of  the  sulphates.  Alum  boiled  in  so- 
lution with  zinc,  is  decomposed,  and  there  is  formed 
a  triple  salt,  which  is  sulphate  of  zinc  and  alumina. 

4.  The  nitrates  produce  a  vivid  inflammation  with 
zinc  at  a  red  heat.  The  acid  is  decomposed,  its  oxy- 
gen combines  with  the  metal,  and  by  this  rapid  com- 
bination, a  violent  detonation  is  produced.  The  azo- 
tic gas  is  disengaged,  and  the  zinc  is  fully  oxidated. 
Three  parts  of  nitre  well  dried,  and  one  of  zinc  in  fine 
powder,  well  mixed  together  and  projected  into  a  red- 
hot  crucible,  produce  a  very  brilliant  infiammatiorf* 
The  buroing  matter  is  sometimes  thrown  ont  to  a  con- 
siderable distance  j  so  that  the  experiment  should  be 
made  with  caution.  This  compound  is  sometimes  em- 
ployed in  fire-works.  * 

5.  Zinc  has  a  considerable  action  on  the  moriates. 
Triturated  with  the  muriate  of  ammonia,  the  salt  is 
decompoued,  and  ammonia  is  disengaged.  By  distill- 
ing this  salt  with  zinc,  ammoniacal  and  hydrogen  gases 
are  obtained  y  the  latter  is  obviously  owing  to  the  de- 
composition of  the  water  contained  in  the  salt,  by 
means  of  the  zinc,  which  combines  with  the  oxygen, 
and  then  forms  a  moriate  of  zinc  with  the  muriatic 
acid. 

6.  The  phosphates  and  borates  combine  by  fusion 
with  the  oxide  of  zinc,  which  ^communicates  to  the 
glass  thus  formed  a  greenish-yellow  colour. 

7.  Zinc  decom poises  the  greatest  number  of  the  me- 
tallic salts  from  their  solutions,  by  its  strong  affinity  for 
oxygen.  Thev  are  precipitated  in  the  metallic  form,  or 
in  the  state  of  oxide,  but  deprived  of  a  portion  of  oxy- 
gen. 

8.  Zinc  is  employed  in  many  of  the  arts.  It  forms 
useful  alloys  with  some  of  the  other  metals,  some  of 
which  will  be  mentioned  after^vards.  It  is  also  em- 
ployed in  medicine.  The  sulphate  of  zinc  is  some- 
times exhibited  as  an  emetic,  and  frequently  used  in 
solution  as  an  eye-wash.  The  oxide  of  zinc,  or  the 
flowers  of  zinc,  have  been  prescribed  as  an  antispas- 
modic, and  particularly  in  ckses  of  epilepsy. 

Sect.  XVIII.  O/Tiirandits  Combinationj. 

I.  Tin  has  been  known  from  the  earliest  ages.  It 
lyas  much  employed  by  the  Egyptians  in  the  arts,  and 
by  the  Greeks  as  an  alloy  *  with  other  metals.  Pliny 
speaks  of  it  under  the  name  of  white  lead,  as  a  metal 
well  known  in  the  arts,  and  even  applied  in  the  fa- 
brication of  many  ornaments  of  luxury.  He  ascribes 
to  the  Gauls  the  invention  of  the  art  of  tinning,  or 
covering  other  metals  with  a  thin  coat  of  tin.  The 
alchemists  were  much  ero^oyed  in  their  researches 
concerning  tin.    They  gave  it  the  name  of  Jvpiter^ 
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from  which  the  salts  or  prpparations  of  tin  were  called  Tin,  flee. 
joviah  Since  their  time,  the  nature  and  properties  of  ^  y  ■  > 
tin  have  been  particularly  investigated  by  many  che- 
mists, and  it  has  proved  the  subject  of  some  important 
discoveries  in  chemical  science.  So  early  as  the  year 
1630,  Joiin  Rey  threw  out  a  conjecture,  that  the  air 
was  fixed  in  this  metal  during  its  calcination.  .  Boyle« 
towards  the  end  of  the  same  cuntunr,  attempted  to  ac- 
count for  the  increase  of  weight  which  this  metal  ac- 
quired during  this  process  \  bnt  this  was  only  fully  as- 
certained by  Lavoisier,  who  repeated  the  experiment 
of  Boyle,  and  calcined  the  metal  in  close  vessels }  but 
the  method  of  condnctiog  this  experiment  and  the  ce- 
ault  of  it,  havi  been  already  detailed.  ^m 

2.  Tin  exists  in  nature  m  three  di&rent  states.     ItOiea. 
is  found  native,  in  the  state  of  oxide,  and  in  that  of 
sulphurated  oxide.    Native  tin  is  in  brilliant  plates, 

or  regularly  crystallized.  The  native  oxide  of  tin, 
which  is  the  most  common  ore  of  this  metal,  exists 
under  a  variety  of  forms.  It  is  generally  found  cry- 
stallized. The  sulphuret  of  tin  is  of  a  pale  or  dark 
gray  colour,  and  when  pure,  has  some  resemblance  to 
an  ore  of  silver.  j. 

3.  To  obtain  the  metal  from  its  ores,  they  are  first  ab*i ji^; 
roasted,  and  then  treated  with  a  flnx|  to  reduce  the 
metal.     It  has  been  recommended  by  some,  to  mix  a 

small  quantity  of  pitch  with  the  fused  mass,  to  prevent 
the  oxidation  of  the  tin.  After  the  ore  is  roasted,  it 
fuses  readily  with  three  times  its  weight  of  black  flux, 
and  a  little  decrepitated  muriate  of  soda. 

In  the  humid  way,  native  tin  may  be  dissolved  in 
nitric  acid,  which  readily  oxidates,  and  reduces  it  to 
the  state  of  white  powder,  which  is  an  oxide  of  tin  \ 
and  if  it  contain  iron  and  copper,  these  two  metals  re- 
main in  the  solution. 

4*  Tin  is  of  a  white  colour,  nearly  as  brilliant  as  ptopcJuci. 
silver.  The  specific  gravity  of  tin  is  7.291.  It  is 
one  of  the  softest  of  the  metals.  It  may  be  scratched 
with  the  nail,  and  easily  cut  with  a  knife.  It  is  ex- 
tremely flexible,  and  produces  a  peculiar  noise  when 
it  is  bent  or  folded.  It  is  so  malleable,  that  it  can  be 
easily  beaten  out  to  tot?  P^i'^  o^  >^n  inch,  which  is 
the  thickness  of  tinfoil.  It  has  little  elasticity  or  te- 
nacity. A  wire  of  this  metal  about  -r^  of  an  inch 
in  diameter  supports  a  weight  of  about  30  lbs.  without 
breaking.  ^  ,.  , 

5.  Tin  is  susceptible  of  very  considerable  expansion  AeiicMi  of 
by  means  of  caloric,  and  on  this  account  it  has  been  best 
proposed  to  employ  it  as  a  pyrometer.  *  Tin  is  one  of 
the  most  fusible  of  the  metals,  and  melts  at  the  tem- 
perature of  441%  but  it  requires  a  very  high  tempera- 
ture to  raise  it  in  vapour.  If  it  be  allowed  to  cool 
slowly,  and  when  the  surface  becomes  solid,  by  pouring 
out  part  of  the  liquid  metal,  crystals  are  formed,  in 
large  rhomboids,  composed  of  a  great  number  of  small 
needles. 

6*  Tin  is  a   good  conductor  of  electricity.      Itodoar,dtc. 
possesses  a  peculiar  odour,   which  is  communicated 
to  the  hands  by  friction*    It  has  also  a  perceptible 

^*'**'  ,  T793 

7.  When  this  metal  is  exposed  to  the  air,  it  is  soon  Ozimon- 

tarnished,  and  assumes  a  grayish  white  colour  ;  bnt  it 
undergoes  no  farther  change.  When  it  is  melted  in 
an  open  vessel,  it  is  soon  covered  with  a  grayish  pel- 
licle, which  is  the  commencement  of  the  oxidation  of 
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T!n,  6ce*  the  meUl*  When  this  pellicle  is  removed,  another 
forms,  and  so  on  successively  sill  the  whole  is  oxidated. 
By  contlnoiog  the  heat,  and  by  agitation,  the  process 
goes  on  more  rapidly,  and  the  metal  is  converted  into 
a  whitish  powder.  This  oxide  contains  about  20  parts 
of  oxygen  in  100  of  the  metal.  With  the  addition  of 
lead  to  promote  the  oxidation,  this  oxide  is  the  putty 
tftifi.  It  contains  about  two  parts  of  oxide  of  lead, 
and  one  part  of  oxide  of  tin.  But  when  tin  is  strongly 
heated,  it  is  converted  into  a  fine  white  oxide,  which 
during*  the  process  gives  out  a  vivid  white  flame.  This 
dxide  is  condensed  in  the  cold,  and  crystallizes  in 
shining  transparent  needles. 

According  to  Proust,  tin  combines  with  two  pro- 
portions of  oxygen,  thus  forming  two  oxides.  The 
yellow  oxide,  which  has  the  smaller  proportion  of  oxy- 

Sen,  may  be  prepared  by  dissolving  tin  in  nitric  acid 
ilnted  with  water,  without  the  aid  of  heat.  By  preci- 
pitating the  oxide  with  pure  potash,  it  is  obtained  in 
the  form  of  a  yellowish  powder.  Its  component  parts 
are  those  already  stated,  namely, 

00  oxygen, 
.      80  tin, 


100 

By  dissolving  tin  in  concentrated  nitric  acid,  with  the 
assistance  of  heat,  the  whole  is  converted  with  effer- 
vescence into  a  white  powder,  which  falls  to  the  bottom 
of  the  vessel.  The  component  parts  of  this  oxide  are, 
28  oxygen,  and  72  of  tin. 

8.  There  is  no  action  between  tin  and  aizote,  hy- 
drogen, or  carbon,  nor  is  there  any  perceptible  action 
between  tin  or  its  oxides  and  water. 

9.  Phosphorus  combines  very  readily  with  tin,  by 
projecting  hits  of  phosphorus  on  melted  tin  in  a  cru- 
cible. A  phosphuret  of  tin  is  thus  obtained,  which 
crystallizes  on  cooling.  This  compound  is  of  a  silvery 
white  colour,  may  be  cut  with  a  knife,  and  extended 
under  the  hammer,  but  soon  separates  into  plates. 
The  filings  of  this  phosphuret  are  like  those  of  lead, 
and  when  they  are  thrown  on  red-hot  coals,  they  take 
fire,  and  burn  with  the  smell  and  flame  of  phosphorus. 
By  the  action  of  the  blow-pipe,  the  phosphorus  only 
bums,  and  the  small  metallic  button  which  remains  is 
surrounded  with  a  transparent  glass.  Felletier  dis- 
tilled this  phosphuret  often  with  hyperoxy muriate  of 
mercury,  and  obtained  a  filming  muriate  of  tin,  with 
the  mercury  reduced  to  the  metallic  state,  aud  phos- 
phorated hydrtfgen  gas,  which  exploded  as  it  came  in 
contact  with  the  air.  There  remained  in  the  retort  a 
spongy  inflammable  matter,  which  he  supposed  to  be  a 
compound  of  tin  and  phosphorus. 

20«  Sulphur  combines  very  readily  with  tin,  by 
adding  the  sulphur  to  the  metal  while  in  a  state  of 
fusion.  This  compound  forms  a  grayish  or  bluish 
natter,  which  has  a  metallic  lustre,  a  lamellated  struc- 
ture, and  crystallizes  in  cubes,  or  in  octahedrons.  It 
b  decomposed  by  Hcids  with  effervescence.  The  com- 
ponent parts  are,  according  to 

Berycmui.    Pellctier. 
Tin  80  85 

Sulphur  20  15 
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IX.  If  equal  parts  of  oxide  of  tin  and  sulphur  he  Tin,  8ic. 
fused  together  in  a  retort,  sulphurous  acid  and  some '-    w 
sulphur  are  disengaged,  and  there  remains  in  the  vessel     ^7^' 
a  compound  of  a  brilliant  golden  colour.     It  crystal- ^^^^^^j^^ 
lizes  in  six-sided  plates,     it  is  not  acted  on  by  the 
acids.     When  it  is  strongly  heated,  it  gives  out  sul- 
phurous acid  and  sulphur,  and  there  remains  behind  a 
black  mass,  which  is  sulphuret  of  tin.  This  compound, 
which  is  a  sulphurated  oxide  of  tin,  was  formerly  dis- 
tinguished by  the  name  of  aurum  musitmm^  mustcum^ 
or  mosaicum*  The  component  parts  of  this  sulphurated 
oxide  of  tin  are, 

Oxide  of  tin      60 
Sulphur  40 


xoo 


12*  Tin  enters  into  combination  with  many  of  the 
metals,  and  forms  alloys  with  them,  some  of  .which 
are  of  great  importance.  It  also  combines  with  acids, 
and  forms  salts.  The  aflinities  of  tin  and  its  oxides 
are  in  the  following  order : 


ijpp 


Tin. 


Zinc, 

Mercury, 

Copper, 

Antimony, 

Gold, 

Silver, 

Lead, 

Iron, 

Manganese, 

Nickel, 

Arsenic, 

Platinum, 

Bismuth, 

Cobalt, 

Sulphur. 


Oxide  or  Tik. 

Tartaric  acid. 

Muriatic, 

Sulphuric, 

Oxalic, 

Arsenic, 

Phosphoric, 

Nitric, 

Succinic, 

Fluoric, 

Saclactic, 

Citric, 

Lactic, 

Acetic, 

Boracic, 

Pmssic. 
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L  SalU  of  Tin. 

1.  Sulphate  of  Tin. 

1800 

1.  Sulphuric  acid  acts  very  feebly  on  tin  in  the  cold.  Two  tnl- 

The  acid,  however,  is  at  last  decomposed }  its  oxygen  pl>*Ut. 
combines  with  the  metal,  sulphurous  acid  gas  is  emit- 
ted, and  the  oxide  falls  to  the  bottom  in  the  state  of 
white  powder.  In  this  case,  the  oxide  has  the  smaller 
proportion  of  oxygen,  and  then  the  solution  is  more 
permanent.     There  is  no  precipitation  by  water. 

2.  But  when  the  solution  of  tiu  in  sulphuric  acid 
is  promoted  by  the  action  of  heat,  the  acid  is  still 
farther  decomposed ;  a  greater  quantity  of  sulphurous 
acid  is  given  out,  and  sulphur  is  deposited.  In  this  case 
the  white  oxide  of  tin  is  formed.  This  compound,  when 
e^'aporated,  assumes  the  form  of  a  jolly,"  and  does  not 
crystallize  by  the  addition  of  water.  It  is  precipitated 
in  the  form  of  white  powder.  The  first  misht  be  call- 
ed the  yellow  sulphate  of  tin,  and  tbt  second  the  white 
sulphate  of  tin. 

2.  Sulphite  of  Tin. 

When  tin  is  immersed  in  liquid  sulphurous  acid,  it 
assumes  a  yellow  colour.    At  the  end  of  some  days  it 

becomes 
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Tin,  Sec.  becomes  black  like  charcoal,  and  there  is  deposited  in 
the  Iiqaid  a  black  powder.  In  this  process  part  of  the 
sulphurous  acid  is  -decomposed  ^  its  oxygen  combining 
with  the  metaly  forms  an  oxide,  xvhich  enters  into 
combination  with  another  part  of  the  acid,  and  forms 
the  sulphate  of  tin.  A  portion  of  sulphur  is  deposited 
along  with  a  white  sulphite,  which  is  not  very  solu- 
ble, and  another  portion  remains  in  solution  with  part 
tf  the  sulphite,  forming  a  sulphurated  sulphite.  A 
third  portion  of  the  sulphur  combines  with  part  of  the 
metallic  tin,  and  forms  a  black  sulphuret,  on  which  the 
acid  has  no  action  *. 

\       3.  Nitrate  of  Tin. 

I.  Nitric  acid  produces  a.very  violent  action  with 
tin.  It  is  accompanied  with  great  heat,  and  the  evo- 
lution of  nitrous  gas.  The  metal  is  converted  into  a 
white  oxide,  which  gives  to  the  ]iq[uid  the  appearapce 
ef  coagulated  milk.  It  had  been  long  observed  by 
chemists,  that  the  solution  of  tin. in  nitric  acid  was 
sot  permanent,  for  by  evaporating  or  concentrating 
the  solution,  the  oxide  is  always  precipitated.  This 
difficulty  has  been  solved  by  the  discoveries  of  modem 
chemistry. 

2»  If  tin  be  dissolved  in  nitric  acid,  diluted  with  wa- 
ter, and  the  great  increase  of  temperature  moderated 
by  the  application  of  cold,  as  by  immersing  the  vessel 
in  cold  water,  a  solution  of  a  small  quantity  of  the 
oxide  of  tin  is  effected.  The  solution  is  of  a  yellow 
colour,  and  contains  the  oxide  of  tin,  with  a  smaller 
proportion  of  oxygen,  which  is  the  yellow  oxide.  In 
this  process  the  tin  is  chiefly  oxidated  by  the  decompcH 
sition  of  the  water*  In  this  process,  too,  ammonia  is 
formed  from  the  azote  of  the  acid  combining  with  the 
hydrogen  of  the  water.  This  becomes  perceptible 
by  adding  potash  to  the  liquid.  When  the  solution 
is  heated,  the  oxide  of  tin  is  separated  in  great  abund- 
ance. 

3.  But  when  nitric  acid  is  more  concentrated,  a  more 
violent  action  takes  place  between  this  acid  and  tin. 
The  metal  is  oxidated,  and  the  whole  of  it  separates 
from  the  liquid.  To  one  part  of  pure  nitric  acid  Guy* 
ton  added  i-r  of  tin  in  a  retort,  when  a  violent  effer- 
vescence took  place,  but  no  gas  was  given  out.  In  this 
experiment  a  quantity  of  ammonia  equal  to  -vV  ^^  ^^^ 
weight  of  the  acid  and  tin  employed,  was  formed.  The 
acid  and  the  water  are  decomposed,  and  the  oxygen 
of  both  combines  with  the  tin,  and  forms  an  oxide, 
while  the  azote  of  the  acid  and  the  hydrogen  of  the 
water  combine  together  and  form  ammonia.  In  this 
state  of  oxidation,  the  tin  does  not  combine  with  the 
acid. 

4.  Muriate  of  Tin. 

I.  Concentrated  muriatic  acid  dissolves  tin,  either 
in  the  cold  or  with  the  assistance  of  a  gentle  beat.  The 
acid  is  soon  deprived  of  its  fuming  property,  and  of 
its  yellow  colour.  •  A  slight  effervescence  takes  place, 
which  is  owing  to  the  decomposition  nf  water,  and  the 
evolution  of  a  fetid  hydrogen  gas.  This  peculiar 
odour  is  supposed  to  be  occasioned  by  the  hydrogen  gas 
holding  in  solution  a  portion  of  the  metal.  Muriatic 
acid  dissolves  more  than  i  its  weight  of  tin.  No  pre« 
cipitate  is  formed,  as  with  the  other  acids.  When  it  is 
ProperUei.  e!Vaporated|  it  furnishes  crystals  in  the  form  of  britliaot 
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needle-shaped  prisms,  which  are  deliqnescei^t  In  tfafc  TiA,Se«. 

*ir.  .    .  .  .\  .      ~  c^ 

2.  This  muriate  of  tin-is  precipitated  by  the  alkalies  j^^ 

in  the  form  of  a  copious  white  oxide,  which  is  re-dis*  u^qq. 
'Solved  with  an  excess  of  alkali.  The  alkaline  solution 
is  of  a  brownish  yellow  colour.  The  -sulphuret  of  am- 
monia precipitates  this  salt  in  the  form  of  powder,  which 
becomes  black  as  it  dries,  and  by  distillation  yields  am- 
monia and  aurum  mustvum.  The  sulphuret  of  potash 
produces  a  yellow  precipitate,  which,  by  distillation,  fur- 
nishes solpbarons  acid  and  sulphur,  and  what  reroaios 
is  converted  into  aumm  mustvum^  or  the  sulphurated 
oxide  of  tin.  This  oxide,  precipitated  by  means  of  so- 
da, and  distilled  with  4ts  weight  of  snipbur,  yields  sul- 
phurous acid  gas,  sulphur,  and  the  residuum  is  aurum 
mustvum,  1S07 

3*  This  solution  of  tin  absorbs  oxygen,  with  the  evo-Almri" 
lution  of  beat,  frotn  oxymuriatic  acid,  which  isdeprived'^o^"' 
of  its  odour.     With  nitric  acid,  a  violent  effervescence 
takes  place.     Nitrous  gas  is  disengaged,  and  in  both 
these  cases,  the  oxide  of  tin  combines  with  an  additional 
portion  of  oxygen.     With  the  addition  of  sulphurous 
acid,  this  solution  of  tin  deposits  the  yellow  sulphurated     iSoS 
oxide  oF  a  fine  bright  colour.    This  solution  converts  ^^™^?* 
arsenic  acid  into  the  metallic  state,  and  it  produces  the^|^[™"^ 
same  effect  on  the  molybdic  and  tungstic   acids,  by 
combining  with  their  oxygen.     The  red  oxide  of'iner- 
cury,    the    hyperox.ymuriate  cf  mercury,  -the  white 
oxide  of  antimony,  the  oxides  of  zinc  and  silver,  are 
all  reduced   to   the  metallic  state   by  being  deprived 
of  their  oxygen  by  the  muriate  of  tin.     This  muriate 
also  precipitates  from  the  solution  of  gold,  the  purple 
powder  qfCassius^  by  attracting  that  portion  of  oxygen 
which  renders  the  oxide  of  gold  soluble.     In  all  these 
processes,   the  results  of  which  were  ascertained  by 
Pelletier,   the  muriate  of  tin  is  converted   into  an 
orymuriate.  tSop 
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4.  This^  oxymuriate  of  tin  is  formed  by  making  a 
stream  of  oxymuriatic  acid  gas  pass  into  a  solution  of 
muriate  of  tin.  It  is  also  prepared  by  triturating  equal 
parts  of  an  amalgam,  consisting  of  two  parts  of  tin,  aod 
one  of  mercury,  and  muriate  of  mercury,  or  corrosive 
sublimate,  and  distilling  this  mixture  in  a  glass  retort, 
with  a  very  moderate  heat.  A  colourless  liquor  first 
passes  over,  which  is  followed  wi eh  the  sudden  evolu- 
tion of  a  white  vapour,  which  lines  the  inside  of  the  re* 
ceiver.  This  vapour  is  condensed  into  a  transparent 
liquid,  which,  in  the  air,  exhales  a  copious,  heavy, 
white  vapour,  from  which  this  liquid  has  been  called 
the  smoking  liquor  qf  Libavius^  or  the  oxymuriate  of 
tin*  When  this  liquor  is  included  in  a  vessel,  it  no 
longer  gives  out  any  visible  vapour,  but  it  deposits  at 
the  top  of  the  vessel  needle-sbaped  crystals,  while  simi- 
lar crystals  are  precipitated  to  the  bottom.  Water  does 
not  precipitate  the  fuming  muriate  of  tin.  When  it  is 
thrown  into  the  water,  it  produces  a  noise  similar  to 
that  which  is  occasioned  by  concentrated  sulphuric  acid* 
A  number  of  transparent  bubbles  of  air  being  evolved 
from  the  mixture,  collect  on  the  surface,  and  be- 
come white  by  the  contact  of  air.  By  agitating  the 
water,  they  are  more  readily  dissipated,  and  the  liquid 
fumes  no  longer. 

5.  Nitromuriatic  acid,  which  is  composed  of  cne^^  ^^ 
part  of  nitric  acid,  and  two  or  three  of  muriatic  acid,  gmngijei 
very  readily  dissolves  tin.    A  strong  heat  is  .produced, 

I  which 
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T8r,  8tc.  wl^ich  m«7  lie  modemted  by  immersing  the  veetel,  in 
*  which  the  solution  is  made,  in  cold  water.  The  metal 
shoal d  be  added  in  small  portions,  and  one  part  should 
be  dissolved  before  the  addition  of  another.  In  this 
way  the  aeid  will  dissolve  half  its  weight  of  tin.  It  is 
by  this  process  that  the  mnriate  of  tin  is  obtained  for 
the  purpose  of  dyeing  scarlet ;  but  it  is  found  to  vary 
considerably  in  itff  eflhcts,  which,  no  doubt,  depends  on 
the  strength  of  the  acids  employed,  and  the  different 
proportions  in  the  mixture.  This  solution  is  almost  al- 
ways coloured.  Sometimes  it  affords  a  gelatinous  mass 
on  cooling,  which  becomes  in  time  more  solid.  Some- 
times  it  is  of  a  white  colour  like  milk.  This  solution 
has  not  the  fetid  odour  of  the  simple  solution  of  tin  in 
muriatic  acid.  It  often  happens,  that  it  does  not  as- 
sume the  viscid  or  solid  form,  without  the  addition  of 
\  its  weight  of  water.  It  is  then  slightly  opaque,  which 
is  owing  to  the  precipitation  of  part  of  its  oxide.  When 
this  solution  is  heated,  an  effervescence  takes  place  $ 
the  tin  is  more  strongly  oxidated,  and  it  is  generally 
after  this  process  that  it  assumes  the  form  of  a  transpa* 
rent  jelly. 

5.  Fluate  of  Tin. 

Fluoric  acid  has  very  little  action  on  tin,  but  it  dis* 
solves  its  oxide,  and  forms  with  it  a  solution  which  as- 
eumes  a  gelatinous  form.  The  fluate  of  tin  may  be 
also  obtained  by  adding  a  solution  of  an  alkaline  fluate 
to  a  solution  of  tin  in  muriatic  acid. 

6.  Borate  of  Tin. 

By  a  similar  process  boracic  acid  combines  with  the 
oxide  of  tin,  and  forms  a  borate  of  *tin,  which  is  inso- 
luble. 

7*  Phoaphate  of  Tin. 

This  salt  may  be  formed  by  precipitating  the  oxide 
of  tin  from  its  solution  in  muriatic  acid,  by  means  of 
an  alkaline  phosphate.  A  phosphate  of  tin  is  thus  ob- 
tained, which  is  insoluble  In  water. 

8.  Carbonate  of  Tin. 

This  salt  is  prepared  by  precipitating  the  oxide  of 
tin  from  its  solution  in  muriatic  acid,  by  means  of  the 
carbonates  of  the  alkalies.  When  this  carbonate  of 
tin  is  dissolved  in  an  acid,  it  effervesces  \  but,  accord- 
ing to  Bergman,  the  oxide  of  tin,  precipitated  by  an 
alkaline  carbonate,  is  not  found  to  have  received  any 
sensible  addition  of  weight,  so  that  the  effervescence  oc- 
casioned by  the  action  of  an  acid,  on  what  is  supposed 
to  be  a  carbonate  of  tin,  probably  depends  on  the  de- 
composition of  the  acid  itself. 

9»  Arseniate  of  Tin. 

Arsenic  acid,  with  a  moderate  heat,  dissolves  a  small 
quantity  of  tin,  and  the  solution  assumes  the  form  of  a 
jelly.  Arseniate  of  tin  is  formed  by  adding  to  a  solu- 
tion of  tin  in  muriatic  acid,  an  alkaline  arseniate.  A 
precipitate  is  formed,  which  is  arseniate  of  tin  in  the 
state  of  insoluble  powder. 

All  the  metallic  acids  are  decomposed  by  means  of 
tin.  TheT  also  combine  with  the  oxide  of  tin,  and 
form  salts  to  the  state  of  powder,  which  has  little  solu- 
bility. 
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Acetic  acid  dissolves  only  a  small  portion  of  tin  \  but 
when  the  acid  is  boiled  on  tin,  the  action  is  more  power- 
ful, and  the  solution,  which  is  of  a  whitish  colour,  af- 
fords by  evaporation  small  -crystals.  The  solution  of 
tin  in  acetic  acid  sometiihes  does  not  crystallize,  but 
affords  only  a  gelatinous  mass  \  so  that,  by  the  action  of 
acetic  acid  on  tin,  the  metal  is  either  in  different  de- 
grees of  oxidation,  or  there  are  different  proportions  of 
the  acid  and  base. 

21.  Oxalate  of  Tin. 

Oxalic  acid  added  to  tin  in  thin  plates  or  filings,  first 
blacken  the  surface,  which  is  afterwards  covered  with 
a  white  powder.  The  oxalate  of  tin,  which  is  soluble 
in  water,  has  an  austere  metallic  taste.  By  slow  eva- 
poration it  furnishes  needle-shaped  or  prismatic  crystals. 
When  it  is  more  rapidly  evaporated,  it  affords  a  trans - 
•parent  mass  like  horn. 

1 2.  Tartrate  of  Tin. 

Tartaric  acid  dissolves  the  oxide  of  tin,  but  the  na- 
ture of  this  salt  has  not  been  examined. 

2  3.  Tartrate  of  Potash  and  Tin. 

This  triple  salt  may  be  obtained  by  boiling  together 
the  oxide  of  tin  and  tartar  in  water.  It  is  a  soluble 
salt,  and  crystallizes  with  difficulty.  It  is  not  precipi- 
tated by  the  alkalies  or  the  alkaline  carbonates. 

14.  Benzoate  of  Tin. 

This  salt  is  formed  by  adding  to  a  solution  of  tin  in 
muriatic  acid  benzoate  of  potash.  The  benzoate  of 
tin  is  precipitated,  which  is  soluble  in  water,  with  the 
assistance  of  heat. 

2  5.  Succinate  of  Tin. 

The  oxide  of  tin  is  dissolved  by  succinic  acid  with 
the  assistance  of  heat.  When  the  solution  is  evaporat- 
ed it  affords  thin  transparent  crystals  of  succinate  of 
tin. 

II.  Action  of  Alkalies,  &c.  on  Tin. 

_  1  S  I  T 

2.  Tin  in  the  metallic  state  is  little  changed  by  the  ^|J(|^2ei• 
action  of  the  alkalies ;  hut  the  oxides  of  tin  readily  com- 
bine with  these  bodies.  The  combinatmn  of  the  oxide 
of  tin  with  the  fixed  alkalies  is  effected,  either  in  the 
dry  or  humid  way  ;  and  with  the  assistance  of  heat  the 
oxide  of  tin  combines  with  liquid  ammonia.  This 
combination  takes  place  most  readily  when  the  oxide  is  ' 
recently  precipitated,  when  it  is  in  the  state  of  minute 
division.  - 

2.  The  oxide  of  tin  combines  with  the  earths  by  fu-£artbi. 
sion  \  and  with  the  addition  of  a  fixed  alkali,  forms  an 
opaque  vitreous  mass,  which  is  employed  for  the  pur- 
poses of  enamel. 

3.  Most  of  the  salts  are  deeomposed  by  means  of  tin,  ^^i^  ^ 
in  consequence  of  the  strong  affinity  of  this  metal  for 
oxygen.     All   the  sulphates,  when  heated  with  this 
metal,  are  more  or  less  rapidly  converted  into  salpfau-      ,g, . 
rets.    Equal  parts  of  sulphate  of  potash  and  tin,  h^ted  Salphates. 
together  in  a  crucible,  afford  a  greenish  celoored  owss, 

which  has  no  metallic  appearance,  and  wUeb  seems  to      gg,^ 
be  a  sulphoret  of  potash  and  tin.    The  nitrates  pro-Kitntei^ 
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TSa,  BcQ.  dooe  deflagration  vtUh  this  meta],  with  the  asiiistance  of 
heat.  If  the  tin  be  melted  in  a  crucible,  and  brought 
to  a  red  beat^  and  dried  nitre  in  powder  be  projected 
into  it,  a  white  brilliant  flame  is  prodoced,  and  when 
tbe  detonation  has  entirely  ceased,  the  tin  is  found  to 
be  oxidated*.  ThU  experiment  may  be  also  made,  by 
mixing  together  tin  filings  with  three  parts  of  nitre  in 
powdor,  and  projecting  tlie  mtxtutv  into  a  red-hot  cm- 
cible*  Muriate  of  ammonia  is  decomposed  by  tin )  and 
by  adding  snlpbur,  tbe  solphnrated  oxide  of  tin,  or  am* 
rum  mutivum^  is  obtained.  Eight  parts  of  tin  onited 
to  eight  parts  of  mercury,  with  six  of  sulphur,  and  four 
of  muriate  of  ammouia,  aflbrd,  according  to  the  process 
•f  Pdletler,  a  very  beautiful  aurum  mustvum» 

It  was  observed  by  this  philosopher,  that  during  tbe 
process,  sulplrarated  hydrogen  gas,  sulpfauret  of  ammo* 
Bia,  and  ranriate  of  tin,  were  produced ;  that  the  tin 
oxidated  and  onited  to  the  sulphur,  formed  aonim  ron« 
sinmi  \  and  that  a  part  of  this  matter,  composed  of  the 
diflFerent  substances,  in  a  state  of  vapour,  waa  deposited - 
in  laroellated,  hexangolar  crystals,  in  the  upper  part  and 
in  the  neck  of  the  retort. 

The  alkaline  byperoajmtriates,  but  especially  that 
of  potash,  produce  a  violent  detonation  with  this  metal. 
Three  parts  of  this  salt,  mixed  with  one  of  tin  in  fine 
powder,  rapidly  deflagrates  when  brought  into  contact . 
with  a  burning  body.  Daring  this  combustion,  there 
ia  a  brilliant  and  sodden  flame,  and  tbe  metal  is  redu- 
ced to  the  state  of  vapour.  Tbe  same  mixtnre  by  per- 
cussion prodoces  a  violent  detonation  with  a  consider- 
able flame  iu  tbe  dark. 

Many  of  the  metallic  solutions  and  metallic  salts  are 
decomposed  by  aseans  of  tin,  and  are  either  redt7ced  to 
tbe  metallic  state,  or  deprived  of  a  considerable  por- 
tion of  their  oxygen. 

III.  Alloys. 

1.  Tin  and  arsenic  form  an  alloy  by  fusion.  The  com- 
pound, when  the  proportion  of  arsenic  is  considerable, 
is  white,  brittle,  more  sonorons  and  harder  than  tin.  In 
tbe  proportion  of  15  parts  of  tin  and  one  of  arsenic,  the 
alloy  crystallize  in  large  plates,  is  more  infusible  than 
tin,  and  more  brittle  than  zinc.  By  exposure  to  the 
air,  and  with  the  assistance  of  heat,  the  arsenic  is  dri- 
ven off*. 

2.  With  cobalt  tin  forms  an  alley  which  is  in  imall 
grains,  and  of  a  light  violet  colour. 

3.  Tin  combines  with  btsmoth.  The  tin  is  then 
harder,  more  sonoioos  and  brighter.  The  compomid  in 
certain  proportions  becomes  more  fusible  than  either  of 
the  two  metals.  The  alloy  of  equal  parts  of  tin  and 
b'fsmotfa  melts  at  280°.  Eight  parts  of  tin  and  two  of 
bismuth  melt  at  390^,  and  two  of  tin  and  one  of  bis- 
muth at  330®. 

4.  Tin  combines  with  antimony,  and  forms  aa  alloy 
which  is  white  and  brittle,  and  has  a  speeific  gravity 
less  than  that  of  the  two  metals  taken  separately.   Tho 

-antimony  givea  hardness  to  the  tin,  and  changes  its  tex- 
tuie.  This  alloy  is  employed  in  many  arts,  and  par- 
ticulariy  for  the  plates  on  which  music  is  engraved. 

5.  Tin  combines  very  readily  with  mercury,  and  ii| 
all  proportions.  The  tin  is  even  dissolved  when  the 
qiiaiitity  of  meronry  ia  considerable.  This  union  takes 
place  ip  the  cold,  but  it  is  greatly  promoted  by  means 
of  heal*    The  heated  metonry  ia  poured  upon  the.  tii| 
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itt  fasioB*    The  amalgnni  of  tin  k  insoeptfUe  of  tryi-  ib,  kt, 
tallization  in  the  form  of  cubes*    Sage  observed  tbe^-— v^-* 
crystals  of  this  amalgam  in  gray  brilliant  plates,  thin 
towards  the  edges,  and  leaving  between  them  polygsntl 
cavities. 

This  amalgam  is  employed  for  covering  mirrsrc. 
In  applying  it,  tinfoil  is  sfffead  on  a  smooth  flat  stooe 
or  table,  and  mercury,  in  which  a  certain  proportion 
of  tin  has  been  already  dissolved,  ia  poured  upon  it. 
It  is  then  spread  eqaiilly  over  the  whole  with  a  featber 
or  a*  piece  of  cloth.  The  plate  of  glass,  one  side  of 
which  is  to  be  covered,  is  then  applied  to  the  edge  of 
the  table,  and  cantiooely  moved  along  the  tinfoil,  so 
that  the  rednndaat  part  of  the  mercury  hmv  be  carried 
before  it.  "What  remains  enters  into  union  with  tbe 
tin.  The  glass  is  then  to  be  equally  loaded  with 
weights,  to  press  oat  any  part  of  the  mercory  which 
may  yet  remain  uncombined  with  tbe  tin.  In  the 
course  of  a  few  hours  the  amalgam  of  the  two  metals 
adheres  so  firmly  to  the  glas8|  tbst  tho  weights  may  be 
removed.  i^^, 

6.  Zinc  readily  forms  an  alloy  with  tin  by  fusion.  Zinc 
The  compound  affords  a  hard  metal  with  small  grains, 
the  ductility  of  which  corresponds  to  tbe  quantity  of 
tin.     The  alloy  of  tin  and  zinc  forms  part  of  tbe  com- 
pound which  is  known  by  the  name  q{  pewter.  1S13 

Tin  is  applied  to  a  great  many  important  purposes.  Umi. 
In  the  arts  and  domestic  economy,  it  is  formed  into  a 
great  variety  of  vessels  and  instronienta.  The  alloys  of 
tin  with  other  metals  are  not  less  important.  It  forms 
a  component  part  of  type  metal,  and  bell  metal.  Tbe 
oxides  of  tin  are  employed  for  the  purpose  of  polishing 
glass  and  metallic  substances,  acd  combined  with  tbe 
earths  and  alkalies  for  the  fabrication  of  enamels.  Tbe 
salts  of  tin  are  employed  for  the  preparation  of  colonn 
in  dyeing,  or  as  a  valuable  asordant  for  fixing  certain 
colours.  Tin  in  tlie  metallic  state  has  been  exhibiird 
as  a  remedy  against  worms.  It  is  then  granulated  by 
constant  agitation  while  it  cools  after  fusion  \  but  it  is 
supposed,  if  it  produces  any  effect  as  a  vermifuge  me- 
dicine, that  it  is  merely  by  its  mechanical  action. 

Sect.  XIX.  OfLEAJ>  and  its  Combinations, 
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1.  Lead  has  been  known  from  the  cariiest  tge8.Hiswr7. 
Pliny  speaks  of  it  under  the  name  of  black  lead,  pro- 
bably to  distinguish  it  from  tin,  with  the  properties  of 
which  he  was  also  acquainted,  for  he  observes  that  it 
was  sometimes  the  practice  to  contaiMoate  tm  with 
lead.  1S2S 

2.  Lead  is  found  in  great  abundance  ia  many  farts  on<- 
of  tbe  world,  and  in  a  great  variety  of  fortns  and  000- 
binations.    Lead  has  rarely,  if  ever,  been  firand  nativey 
and  it  is  doubted  whether  it  has  yet  been  discovered  in 
the  state  of  oxide.    The  most  common  form  of  lead  is 

in  the  state  of  snlpbnret,  when  it  is  combined  with  ml- 
phnr.  In  this  state  it  is  of  a  gray,  briliiaat  cobur,  of 
a  lameUated  texture,  very  britUo^  and  breaks  into  cobes. 
This  is  the  most  frequent  combination  of  lead,  and  it  is 
generally  found  in  this  state  in  veins  Lead  ts  also 
frequently  met  with  combined  with  several  of  the  acids. 
The  carbonate,  phosphate,  and  arseuiate  of  lead  are  not 
uncommon  productions  in  the  cavities  of  the  veins  of 
solphuret  of  lead.  The  chromate,  molybda^y  nnd  sul- 
phate of  lead,  are.  more  rare. 
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l^tmA,  ficc.  3*  Tiie  ralplraret  tt  leacli  iiliich  it  tlie  nost  oonmon 
ore,  IB  reduced  by  roestlng,  and  then  fbsiog  with  Mack 
flux.  Hhi^tfikvt  ores  of  lemd  are  Co  be  analyzed  ao* 
cording  to  the  nature  of  the  acid  with  which  they  arc 
combined.  To  ohtain  lead  in  a  state  of  purity,  it  may 
be  dissolved  in  nitric. acid,  and  precipitated  by  means 
of  sulphate  of  eodt.  The  precipitate,  which  is  sulphate 
of  lead,  is  well  washed,  and  reduced  in  a  crucible,  by 
fusing  it  with  three  times  its  weight  of  black  flux. 

4.  Lead  is  of  a  grayish  or  bluish  white  colour.  It 
has  considerable  brilliancy,  but  it  soon  tarnishes  when 
exposed  to  the  Utr.  The  specific  gravity  of  lead  is 
11.352.  It  git^  out  a  peculiar  odour  when  it  is 
rubbed  ;  it  has  at  first  scarcely  any  perceptible  taste  \ 
but  a  disagreeable  impression  after  some  time  remains 
on  the  tongue.  When  it  is  taken  intemaUy,  it  produces 
violent  effects  on  the  animal  economy,  even  in  very 
small  quantity.  The  colica  pictonum  or  dry  belly-ach 
of  the  West  Indies,  or,  as  it  is  called  in  this  country, 
mUi^reek^  which  is  a  violent  affection  of  the  bowels,  is 
occasioned  by  this  metal  being  taken  internally,  either 
combined  with  some  liquid,  or  in  the  state  ot  vapour. 
This  terrible  disease  often  terminates  in  palsy.  Lead 
stains  the  finger  or  paper  of  a  bluish  colour.  '  It  is  one 
cf  the  softest  of  the  metals.  It  ma^  be  scratched  with 
the  nail  or  cut  with  a  knife.  It  possesses  considerable 
malleability,  and  may  be  reduced  to  plates  thinner 
than  paper.  It  has  no  great  ductility,  and  its  tenacity 
is  less  than  that  ef  the  other  metals. ,  A  lead  wire  of 
about  TT  cf  an  Inch  in  diameter  can  support  only  a 
weight  of  about  18  ib. 

5.  Lead  is  very  fusible.  It  ndts  at  the  tempera- 
ture of  540",  or,  according  to  the  estimation  of  Guy- 
ton,  at  594**  When  it  is  kept  a  long  time  melted, 
and  at  a  red  heat,  it  sublimes,  and  evaporates  in  the 
air.  By  slow  cooling  it  crystallizes  in  quadrangular 
pyi^mids  compoeed  of  octahedrons* 

6.  When  lead  is  exposed  to  the  atr,  it  soon  tar- 
ni)fbes,  is  deprived  of  its  lustre,  and  becomes  first  of  a 
deep  gray,  and  afterwards  of  a  grayish  white  colour ; 
but  this  process  is  extremely  slow,  for  the  white  crust 
whi<^h  is  formed  on  the  surface  defends  the  metal  from 
the  action  of  the  air,  and  its  farther  oxidation  by  ab- 
sorption of  oxygen. 

When  lead  is  melted  In  the  open  air,  and  heat  coU' 
tinned,  an  iridescent  pellicle  is  formed  on  the  surfsoe, 
which  afterwards  assumes  a  uniform  gray  colour.  When 
this  Is  removed,  another  pellicle  is  formed,  and  in  tfcis 
Gray  oxide,  way  the  whole  maybe  converted  Into  an  oxide.  When 
these  pellicles  are  heated  and  agitated  together,  the 
wlidle  is  converted  into  a  grayish  powder,  mixed  with 

J  yellowish  or  greenish  spots.     This  is  the  gray  oxide  of 
ead,  which  Is  the  first  state  of  its  oxidation. 

When  the  gray  oxide  of  lead  is  more  strongly  .heat- 
ed in  contact  with  air,  it  absorbs  a  greater  quantity  of 
oxygen,  and  is  converted  Into  a  yellow  oxide,  which 
is  known  in  the  arts  by  the  name  of  masncot.  It 
contains  about  nine  parts  of  oxygen  in  the  bundrod. 
This  oxfde,  which  is  much  employed  in  some  of  the 
arts,  is  prepared  in  the  large  way,  by  constantly  agi« 
tating  it  while  heated,  in  contact  with  atr,  without  ap- 
plying so  great  a  beat  as  to  reduce  the  metal  to  the 
(S^g  fitate  uf  the  tiext  oxide.  ' 
Red.  If  Ihls  oxide  of  .lead  be  reduced  ta  a  fine  powderi 
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and  exposed  to  a  atroog  heat  in  a  furnace  for  about  htMd^  fc^ 
50  or  60  hours,  it  is  converted  into  a  red  powder, 
which  is  well  known  by  the  name  of  mifdum^  or  red 
lead*    The  heat  necessary  for  this  convenion  is  that  of 
a  chenj-red,  in  a  reverberatory  furnace. 

liCad  is  susceptible  of  combining  with  another  por- 
tion of  oxygen,  and  of  forming  another  oxide.  If  a 
quantity  of  red  oxide  of  lead,  according  to  the  pro- 
cess of  jProust  and  Vauquelin,  be  put  into  a  vessel  with 
water,  and  oxymoriatic  acid  gas  be  passed  through  it, 
the  oxide  assumes  a  deeper  colour,  and  is  dissolved. 
By  adding  potash  to  the  solution,  the  lead  is  precipi- 
tated of  a  brown  colour,  which  is  the  brown  oxide  of 
lead.  It  is  of  a  shinuig  brown  colour,  and  is  com- 
posed of 


Lead 
Oxygen 


79 

21 

100 


By  the  action  of  the  blow-pipe  it  becomes  yellow,  and 
melts.  On  burning  coals  it  is  reduced,  and  when 
heated  in  a  retort,  gives  out  pure  oxygen  gas,  and  is 
converted  into  a  vitreous  matter.  It  inflames  sulphur 
by  triturating  it  with  the  oxide,  and  gives  out  a  bright 
flame. 


}^H 


7.  When  lead  has  been  converted  into  an  oxide,  and  Lithsigc. 
when  this  oxide  is  exposed  to  a  more  violent  heat,  it 

melts  into  a  kind  of  glass,  or  semivitrified  matter.  In 
this  state  it  Is  known  by  the  name  of  litharge.  It  con- 
sists of  small  reddish  brilliant  scales,  which  from  the  co- 
lour is  called  litharge  of  gM.  When  it  has  been  exposed 
to  a  greater  degree  of  heat,  and  is  more  vitrified,  it  is 
distinguished  jby  the  name  of  liifiarge  of  silver. 

8.  There  is  no  action  between  lead  and  azote,  hy- 
drogen or  carbon.  Water  has  no  action  on  lead,  but 
it  seems  to  promote  the  oxidation  of  this  metal,  when 
it  Is  in  contact  with  air.  Leaden  vessels  which  are 
frequently  moistened  with  water,  are  covered  with  a 
white  crust  when  exposed  to  the  air.  jg^^ 

9*  Lead  combines  with  phospbojrus,  and  forms  with  Photpba- 
it  a  phosphnret..  This  may  be  prepared  by  projecting  ^^t. 
phosphorus  on  lead'melted  in  a  crucible,  or  by  distilling 
phospboros  with  lead  in  a  retort.  The  phospburet  of 
lead  is  of  a  silvery  white  colour,  with  a  little  of  a 
bluiah  shade.  It  is  of  a  lamellated  structure,  and  may 
be  separated  in  plates  by  hammering.  ^  It  is  so  soft 
that  it  may  be  cut  with  a^Luife.  It  is  somewhat  less 
fusible  than  the  component  parts.  During  its  fusion, 
a  small  quantity  of  phosphorus  separates,  and  takes  ^^^ 
fire  on  the  surface.  The  component  parts  of  thIscomDou 
phosphnret  are, 

Lead  88 

Phosphorus     x  2 


Compoii. 

tioBk 


100 

1857 
10.  Sulpliur  combines  readily  with  lead^  either  bySelphiuct. 

melting  sulphur  and  leftd  iogstber  m  a  cmoibte,  or  by 

throwing  sulphur  on  melted  lead*     A  V^^fik  matter  is 

thus  obtained,  of  a  brilliant  appearance,  fibrous  texture, 

;knd  less  fusible  than  lead.     This  compound  is  brittle, 

and  resembles  the  native  solphiuiet  ^  .lead,  or ^flrfntii. 

IFbe  conpooent  j^s  of  this  solphoMt  aw, 

40a  ^4fid 
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Le^a         86.8 
Sulphur      13.2 


iOO.O 


II.  Leaii  enters  into  combination  with  the  metals, 
1838      and  forms  alloys,  and  with  the  acids,  and  forms  salts. 
Afiaitics,    The  order  of  the  affinities  of  lead  and  of  its  oxide  is  the 
following : 


1839 
Prepara- 
tion. 


1840 
Coroposi* 
ti«n. 


•  Mitt. 
-$Vat,  p. 
374. 

t  Kttayt, 
lu  131. 
Tnuuf. 
1841 
Prtpara- 
tiou. 


Lead. 

Oxide  of  Lead. 

Gold, 
Silver, 

Sulphuric  acid, 
Saclactic,  ^ 

Copper, 

Mercury, 

Bismuth, 

Oxalic, 

Arsenic, 

Tartaric, 

Tin, 

Muriatic, 

Antimony, 

Platinum, 

Arsenic, 

Phosphoric, 
Sulphurous, 
Suberic, 

Zinc, 

Nitric, 

Nickel, 

Fluoric, 

Iron, 

Citric, 

Sulphur. 

Lactic, 

Acetic, 
Boracic, 
Prussic, 
Carbonic. 

L  SalU  of  Lead. 

I.  Sulphate  of  Lead. 

Sulphuric  acid  has  no  action  on  lead  in  the  cold'j 
but  when  lead  is  boiled  with  the  acid  concentrated,  it 
decomposes  it,  and  sulphurous  acid  gas  is  disengaged 
with  effervescence.  The  lead  is  converted  Into  a  white 
thick  mass,  which  remains  at  the  bottom  of  the  vessel. 
Sulphate  of  lead  may  also  be  obtained  by  adding  sul- 
phuric acid  or  an  alkaline  sulphate  to  acetate  of  lead. 
This  salt  is  precipitated  in  the  state  of  a  white  powder. 
The  white  mass  obtained  by  tlie  first  process,  being 
washed  with  water,  separates  into  two  portions,  one  of 
which  is  oxide  of  lead  containing  a  little  sulphuric  acid, 
and  the  other  portion,  which  is  sulphate  of  lead,  is  so- 
luble in  water,  and  may  be  obtnined  crystallized  in 
needles.  The  specific  gravity  of  this  salt  is  1.8742.  It 
has  scarcely  any  taste.  It  is  found  native,  and  cry- 
stallized in  regular  octahedrons,  or  four-sided  pyramids, 
or  transparent  tables.  The  component  parts  of  native 
sulphate  of  lead  are,  according  to 

Kirwan. 
Oxide  75*00 

Acid  23.37 

Water  1.63 


Klaprotb. 
70.50 

^5-75 
2.25 


100.00* 


98.50+ 


This  salt  is  deprived  of  great  part  of  its  acid  by 
meant  of  the  alkalies. 

2.  Sulphite  of  Lead. 

Sulphurous  acid  has  no  action  on  lead  ^  but  it  com« 
bines  readily  with  the  oxide  of  lead,  with  a  smaller 
proportion  of  oxygen.  .The  red  oxide  of  lead,  added 

2 


to  liquid  sulphuroiif  acid,  iooQ  beconet  white;  tbe 
acid  is  deprived  of  its  colour,  and  there  is  formed  a 
saline  mass  of  snlphatt  and  sulphite  of  l^f^    The  sal* 
pbite  of  lead  cannot  be  obtained  separately,  but  by 
treating  the  white  oxide  of  lead  separated  from  the 
nitrate  by  means  of  snlphnroos  acid.    The  sulphite  of     g^., 
4ead  is  tasteless  and  insoluble.     By  the  action  of  the  Action  of 
blow-pipe  on  charcoal,  it  melts,  gives  out  a  phosphoric  beat, 
flame,  and  becomes  of  a  pale  yellow  colour  on  cooling. 
When  it  is  heated  for  a  longer  time,  it  swells  up,  and 
is  entirely  reduced  to  the  metallic  state.  When  distilled 
in  close  vessels,  it  gives  out  water,  si||phuroQS  acid,  and 
sulphur,  and  there  remains  behind,  sulphate  of  lead  of 
a  greenish  yellow  colour.     It  is  decomposed  with  ef- 
fervescence and  the  evolution  of  sniphurons  acid,  by      ,3.. 
means  of  sulphuric  and  muriatic  acid.     It  is  not  de-DccoiDp». 
composed  by  nitric  acid,  but  is  converted  into  a  snl-tkioR. 
pbate,  and  red  fumes  of  nitrous  gas  are  given  out.    If, 
in  place  of  treating  the  red  oxide  with  sulphnrous  acid, 
this  oxide  be  exposed  to  a  red  heat,  along  with  solpbita 
of  soda,  the  oxide  is  reduced,  and  the  snlphite  of  soda 
is  converted  into  a  sulphate,  but  with  excess  of  soda, 
because  the  sulphuric  acid  formed,  cannot  saturate  the 
same  quantity  of  soda.     Hence  it  appears,  that  tlie 
red  oxide  of  lead  gives  up  part  of  its  oxygen  to  the 
sulphurous  acid  when  it  is  uncombined,  and  the  whole 
of  its  oxygen  to  the  acid,  when  it  is  in  coabination 
with  potash  or  soda  *•  •  Po^tr^ 

viH.  8^, 
3.  Nitrate  of  Lead. 

1.  Nitric  acid,  a  little  diluted  with  water,  acts  nponpr^um- 
lead,  oxidates  it,  and  dissolves  it  with  efiervescence.  tioo. 

If  the  acid  be  too  strong,  there  remains  behind,  a  dry 
oxide.  This  oxide  is  equally  soluble  in  nitric  acid. 
No  precipitate  is  formed  in  the  solution  by  the  ad* 
dition  of  water.  It  has  at  first  a  sweetish,  then  an  as- 
tringent, acid  taste.  By  evaporating  the  solution,  it 
affords  on  cooling,  regular  crystals  in  the  form  of  flat 
triangles  ;  and  by  slow,  spontaneous  evaporation,  the 
angles  .  are  truncated.  Sometimes  six-^sided  tmncated  ^^^5 
pyramids  are  obtained,  with  the  faces  alternately  broad  ^^***^*' 
and  narrow.  These  crystals  decrepitate  strongly  on 
burning  coals,  and  give  out  brilliant  sparks.  The 
salt  is  decomposed,  apd  a  yellow  or  red  oxide  of  lead 
remains  behind.  Nitrate  of  lead  is  decomposed  by  the 
alkalies,  and  precipitated  in  the  form  of  white  oxide. 
It  is  precipitated  of  a  black  colour,  by  means  of  the 
sulpburets  and  hydrosulphurets  j  it  is  also  decomposed 
by  sulphuric  acid  and  the  sulphates,  which  form  a  thick, 
white,  soluble  precipitate  of  sulphate  of  lead.  Sulphur- 
ous acid  also  precipitates  this  salt  in  the  form  of  sul- 
phate of  lead.  |g^ 

2.  The  former  salt  is  a  componnd  of  nitric  acid  and  witk  tbi 
the  yellow  oxide  >  but  when  nitric  acid  combines  with  white  os- 
tbe  white  oxide,  the  salt  crystallizes  in  yellow  coloor-^* 

ed  brilliant  scales,  which  are  very  soluble  in  water. 
This  salt  may  also  be  prepared  by  boiling  together  a 
quantity  of  nitrate  of  lead  with  the  yellow  oxide,  along 
with  lead  in  the  metallic  state.  The  lead  deprives  the 
yellow  oxide  of  part  of  its  oxygen,  and  the  whole  is 
converted  into  the  white  oxide,  and  combines  with  the 

»c»d-  ....  .  mUj 

3.  But  if  nitric  acid  be  poured  on  the  red  oxide  of  AetiMi  oa 

lead,  beat  is  produced,  the  oxide  becomes  white,  partndo»d* 
is  dissolved,  and  part  falls  to  the  bottom  in  the  fonn  of 
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hmA,  ate.  a  black  powder.  This  powder  !•  tbo  brown  oxide  of 
lead,  with  the  greatest  proportion  of  oxygen,  part  of 
which  it  has  derived  from  the  red  oxide,  which  is  then 
converted  into  the  white.  About  7  of  the  red  oxide 
are  dtssolved  in  the  acid,  hot  are  previooslj  reduced  to 
the  state  of  white  oxide,  and  the  oxygen  which  has 
been  given  out,  combines  with  the  remaining  4-9  and 
converts  it  to  the  state  of  brown  oxide.  Thus  it  ap- 
pears, that  the  red  and  the  brown  oxides  of  lead  do  not 
mm  compoands  with  nitric  acid.  They  most  be  de« 
prived  of  a  portion  of  their  oxygen,  and  converted  in- 
to the  white  or  yellow  oxides,  before  they  are  soluble 
in  this  add. 

4.  Moriate  of  Lead. 

I.  Miiriatic  acid  acts  feebly  on  lead  or  its  oxide  j  hot 
when  it  is  heated  with  the  latter,  part  of  the  oxide 
combines  with  the  acid,  becomes  soluble  with  excess 
of  acid,  and  affords  crystals  in  the  form  of  shining  silky 
needles,  which  axe  not  deliquescent  in  the  air,  but  are 
soluble  in  water,  and  have  an  astringent  taste.  This 
salt  may  be  formed  by  adding  an  alkaline  muriate  to  a 
solution  of  nitrate  of  lead.  A  white  thick  precipitate 
is  immediately  formed.  The  muriate  of  lead  thus  ob- 
tained, has  a  sweetish  taste,  and  is  soluble  in  about  30 
times  its  weight  of  water.  When  heated^  it  readily 
nielts,  and  gives  out  a  white  vapour,  which  condenses 
into  a  crystalline  powder.  When  this  salt  is  melted, 
it  assumes  the  appearanco  of  a  semivitreous,  shining, 
grayish  mass,  which  has  been  called  plumbum  comeum^ 
or  homy  lead.  This  salt  is  decomposed  by  sulphuric 
acid,    its  component  parts  are,  according  to 


insoloble  in  nitric  aoid.     The  addition  of  raff^r,  honey,  Xeaa, 
or  some  vegetable  matter,  by  depriving  il  of  part  of  its  ' 
oxygen,  renders  it  soluble  in  this  acid. 

6.  Flnate  of  Lead. 

This  salt  may  be  formed  by  pouring  a  solotton  of  an 
alkaline  floate  into  a  solution  of  nitrate  of  lead.  An 
insoluble  insipid  salt  is  thus  formed,  which  is  decom* 
posed  by  sol^nric,  nitric,  and  muriatic  acids. 

7*  Borate  of  Lead. 

This  salt  is  formed  in  the  same  way  as  the  last,  and- 
is  in  the  state  of  white  powder.  It  melts  before  thtf 
blow-pipOy  into  a  colourless  glass. 


8.  Phosphate  of  Lead. 


t85S 
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Composi- 
tion. 


Acid 

Oxide  of  lead 


Klaproth. 

'3-5 

86.5 


100.0 


Kirwan. 
18.23 

100.00 


1849 

With  red 
•side. 


1850 
Prepafa- 


1851 


2.  When  muriatic  acid  is  slightly  heated  with  the 
red  oxide  of  lead,  the  acid  is  converted  into  oxymori* 
atic  acid  \  while  the  oxide,  deprived  of  part  of  its  oxy- 
gen, unites  to  another  portion  of  the  acid,  and  forms 
muriate  of  lead  in  the  state  of  white  powder. 

5«  Hyperoxymoriate  of  Lead. 

When  oxyrooriatic  acid  gas  is  made  to  pass  through 
water,  havii^  a  white,  yellow,  or  red  oxide  of  lead,  it  is 
absorbed.  Tlie  oxide  becomes  at  first  black  or  brown, 
and  is  then  dissolved.  The  hyperoxymuriate  which  is 
formed,  remains  in  solution  of  a  yellow  colour.  This 
solation  being  precipitated  with  potash  or  soda,  the 
oxide  of  lead  is  deposited,  of  a  reddish  brown  colour. 
This  salt  may  be  obtained  by  pouring  oxymuriatic  acid 
on  nitrate  of  lead.  No  precipitate  is  at  first  formed,  hut 
in  the  end  a  brownish  red  powder  appears.  This  salt 
is  more  soluble  than  tnuriate  of  lead,  and  is  readily  de- 
composed. The  brown  oxide  of  lead,  which  is  ob- 
tained by  decomposing  this  salt,  according  to  the  experi- 
ments ot  Vauqnelin,  possesses  venr  different  properties 
from  those  of  the  other  oxides  of  this  metal.  It  is  of 
a  deep,  shining,  velvet-brown  colour.  Heated  with  the 
blow-pipe,  it  becomes  yellow,  and  melts.  On  red-hot 
ooals  it  is  reduced  ^  it  gives  out  pure  hydrogen  gas, 
when  it  is  heated  in  a  retort,  and  there  remains  behind 
a  litharge  of  lead.    It  dissolves  in  nitrons  acid,  bnt  is 


1.  Liquid  phosphoric  acid  acts  very  slowly  nponprapam* 
lead,  and  converts  it  into  a  white,  insoluble  phosphate*  tka 

It  may  be  formed,  however,  by  adding  an  alkaline 
phosphate  to  the  nitrate  of  lead.  With  an  excess  of 
acid  this  salt  becomes  fusible  by  heat,  and  when  it 
cools,  assumes  the  form  of  regular  polyhedrons.  It  is 
decomposed  by  red-hot  charcoal,  which  converts  ic 
into  phosphorus  and  lead,  while  the  carbon  of  the  char- 
coal is  converted  into  carbonic  acid.  It  is  decompos- 
ed by  sulphuric,  nitric,  and  muriatic  acids,  and  hy  the 
alkaline  carbonates.  jg.. 

2.  This  salt  is  frequently  found  native,  crystallixed  Kativt, 
in  six-sided  prisms,  of  a^ green  or  yellow  colour.  It  is 
soluble  in  pure  soda,  but  insoluble  in  water.  The 
component  parts  of  a  phosphate  of  lead  from  Wanlock- 
head  in  Scotland,  according  to  the  analysb  of  JfCla- 
proth,  are  the  following : 


Oxide  of  lead 
Phosphoric  acid 
Muriatic 


80.00 

i8.oo 

1.62 


99.62*. 


9.  Carbonate  of  Lead. 


il  Its. 
TSrmuL 
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X.  Carbonic  acid  which  has  no  action  on  lead,  com-  Prepara- 

bines  with  its  oxide ;  which  is  converted  into  the  car-  ^^ 
bonate  of  lead  \  or  this  salt  may  be  prepared  by  the  de- 
composition of  a  solnble  salt  of  lead  by  an  alkaline  car- 
bonate.   Thus  precipitated,  it  is  in  the  state  of  white 
powder,  which  has  neither  taste  nor  smell,  and  is  in- 
soloble in  water,  but  it  is  soluble  in  pure  potash.  1S55 
2.  This  salt  is  frequently  found  native,  of  a  whitish  Naiivc 
colour,  and  crystallized  in.  tables,  in  six-sided  prisms, 
or  in  regular  octahedrons.      The  specific  gravity  is 
7.2357.     It  is  insoluble  in  water.     By  the  action  of 
the  blow-pipe  on  charcoal^  the  aeid  is  driven  off,  and 
the  lead  is  revived.     The  component  parts  of  carbo- 
nate of  lead  are,  according  to 


Acid 
Yellow  oxide 


100 


KUprotb. 

83-67 
100.00. 


1856 


3.  Cernse,  or  white  lead,  which  !•  emplojBed  as  aWhkelcad; 
paint,  ia  a  carbonate  of  lead,  combined  with  a  certain 

proportion 
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Ltad^  &e.  jiroportimB  of  MUe.  It  ii  prepucd  by  txfoakng  t)m 
plates  of  lead  to  the  vapovr  of  ycoegaiw  A  nnge  of 
pots  are  placed  oa  taoners  bark  or  bona  dnag,  that 
they  may  receive  a  moderate  beat.  Tbeso  are  covered 
with  plates  of  lead,  whicb  are  full  of  boles.  Another 
range  of  pots  is  pUced  above  these,  covered  in  like 
manner  with  plates  of  lead,  and  so  on,  till  the  whole 
chamber  is  filled.  *  The  acid  is  decomposed ;  part  of 
the  lead  remains  in  the  state  of  oxide,  while  the  create 
est  proportion  is  converted  into  a  carbonate,  which  is 
the  white  lead  of  commerce. 

10.  Arseniate  of  Lead. 

Wh^n  lead  is  digested  in  a  solution  of  arsenic  acid, 
tbe  surface  is  blackened,  and  becomes  covered  with 
a  white  powder.  When  lead  filings  are  distilled  with 
double  their  weight  of  solid  arsooic  acid,  the  mixture 
melts  into  a  transparent  mass.  A  small  quantity  of 
arsenious  acid  is  separated,  and  then  remains  behind  a 
whitish  glass,  whicb  being  diluted  with  water,  lets  fall 
a  white  powder,  whilst  part  of  the  arsenic  acid  is  dis- 
solved. The  lead  in  this  case  has  deprived  the  arseaic 
acid  of  part  of  its  oxygen,  and  in  the  state  of  white 
oxide  has  combined  with  another  portion  of  the  acid* 
Tbe  arseniate  of  lead  is  not  soluble  in  water.  By  beat 
it  fuses  into  a  white  glass.  This  salt  is  foond  native, 
and  by  the  analysis  of  Mr  Chenevix  it  is  composed  of 


i»57 
Coitopofii- 
tion.     ' 


Acid 

White  oxidd 
Water 


33 

63 

4 

ICO 


I X.  Tungstate  of  Lead. 

Tuugstic  acid  separates  the  oxide  of  load  from  its  so- 
lution in  pitric  acid,  and  forms  a  tungstate  of  lead,  in 
the  form  of  a  white  powder. 

X2.  Molybdate  of  Lead. 

When  molybdic  acid  is  added  to  tbe  solution  pf  lead 
in  nitric  acid,  it  forms  a  copious  white  precipitate, 
which  is  molybdate  of  lead.  This  salt  is  foond  native, 
and  crystallized  in  cubes  or  rhomboidal  plates.  It  is  of 
a  yellow  colour,  insoloble  in  water,  bnt  soluble  in  fixed 
alkalies  and  nitric  acid.  It  is  decomposed  by  muriatic 
acid.  Tbe  component  parts,  as  ascertained  by  Kla- 
protb,  are. 


Acid 
Oxide 


34-7 


200.0 


13.  Cbromate  of  Lead. 

An  alkaline  chromate  mixed  with  the  solution  of 
bitrate  of  lead,  forms  a  precipitate  in  tbe  state  of  red 
powder,  which  is  chromate  of  lead.  ^  This  salt  is 
found  native^  of  a  reddish  yellow  colour,  and  crystal- 
lized in  four-sided  prisms,  temunated  by  four-sided 
pyramids.  The  specific  gravity  is  about  6.  It  is  so- . 
luble  in  the  fixed  alkalies,  but  insoluble  in  water.  It 
is  decomposed  by  muriatic  and  sulphuric  acids,  bnt 
dissolves  without  decomposition  in  nitric  acid.      Ac« 


oordiag  to  the  analysii  of  Vaaqoelio,  it  is  compssed  LnI,  tit 
of 


Acid 
Oxide 


34-9 


1CO.O 


24.  Acetate  of  Lead» 


lS(9 


1.  The  combination  of  acetic  acid  and  lead  was  for-Naaei. 
merly  known  by  tbe  names  of  estraet  rfSafnm,  9aU  (f 
Saturn^  9Ugar  efSaittm^  or  wgar  of  lead*     This  acid 
oxidates  lead,  and  dissolves  the  oxides  with  great  fiici-     ^3. 
lity.     It  is  formed  by  dissolving  carbonate  of  lead  orFrepan- 
ceruse  in  acetic  acid,  or  by  exposing  thin  plates  of  kadUos. 
to  the  action  of  acetic  acid  in  earthen  vessels.    After 

the  acid  has  been  snfliciently  saturated,  and  the  solution 
concentrated  by  evaporation,  the  acetate  pf  lead  is  de-  « 

posited  in  small  crystals.  ,g^. 

2.  This  salt  is  in  tbe  form  of  small  crystals,  which  piopeitia 
are  flat,  four-sided  prisms,  terminated  by  two-sided  som- 
mtts.  It  has  an  astringent  sweetish  taste.  The  speci- 
fic gravity  is  2.345.  It  is  not  very  soluble  in  water, 
without  an  excess  of  acid.  It  undergoes  no  change  by 
exposure  to  the  air.  By  its  solution  in  water,  a  small 
quantity  is  deposited  in  the  form  of  white  powder,  which 

is  a  carbonate  of  lead,  formed  by  the  carbonic  scid 
which  exists  in  the  water.  ^g^^ 

3.  Acetate  of  lead  is  decomposed  by  snlphoric,  mn-])ecoiip«' 
riatic, 'fluoric,  and  phosphoric  acids.     It  is  decomposed  tioB. 

by  heat.  By  distillation  it  affords,  according  to  tbe 
experiments  of  Proust,  jfrom  160  parts  of  the  salt  12 
parts  of  slightly  acidulated  water  \  with  a  greater  heat, 
72  parts  of  a  yellow  liquid,  having  the  odour  of  alco- 
hol, which  had  something  of  an  empyreomaitic  snell. 
Ammonia  was  disengaged,  by  adding  lime  to  the  li« 
quid  \  and  when  the  liquid  was  saturated  with  potash, 
and  remained  at  rest  for  24  hours,  a  third  part  of  oil 
separated,  and  floated  on  th^  surface.  This  oil,  whicb 
had  a  strong  odour,  was  removed,  and  the  liquid  di- 
stilled with  a  moderate  heat.  The  first  part  that  came 
over  mixed  with  water  like  alcohol,  and  was  almost  as 
volatile  as  ether.  When  it  was  brought  into  contact 
with  a  burning  body,  it  gave  oat  a  white  flame. 

15.  Oxalate  of  Lead. 

Oxalic  acid  very  readily  tarnishes  lead,  and  at  last 
corrodes  it;  It  readily  dissolves  the  oxide  \  and  when 
it  is  saturated,  the  solution  becomes  thick,  and  deposits 
small  shining  crystals,  which  becomes  readily  opaqoe 
by  exposure  to  the  air;  This  salt  may  be  formed  by 
pouring  oxalic  acid  into  the  solutions  of  nitrate,  mu- 
riate, or  acetajte  of  lead.  It  is  scarcely  soluble  in  wa- 
ter, without  an  excess  of  acid.  The  component  parts 
are. 
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Oaide 
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26.  Tartrate  of  Leftd. 

Tartaric  acid  combines  with  the  oxide  of  lead,  or 
forms  a  precipitate  in  the  state  of  an  insoluble  irhite 

powder, 


C  H  £  M 

Laid,  Hti  powder,  from  the  •obtioa  of  load  an  nitric  and  muriatic 
<      »  '     ^  acids.     It  is  composed  of 
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17.  Tartrate  of  Potash  and  Lead. 

This  triple  tak  it  ohtaioed  by  boiling;  the  oxide  of 
lead  in  tartar  with  water.  It  is  insoloblei  and  is  not 
detewipoied  b j  the  aikalka. 

18.  Nitrate  of  Lead. 

By  adding  citric  acid  to  a  eolation  of  acetate  of  lead, 
a  citrate  of  lead  precipitates  in  the  form  of  powder, 
which  is  scarcely  solnble  in  water* 

29.  Malate  of  Lead. 

This  salt  is  obUiaed  by  adding  malic  acid  to  a  solu- 
tion of  the  nitrate  or  acetate  of  lead.  The  malate  of 
lead  precipitates  in  the  form  of  fine  light  flakes.  It  is 
solobk  in  acetic  and  dtinted  nitric  acids* 

20.  Benzoate  of  Lead. 

Benxoic  acid  has  but  a  fiMble  action  on  lead*  By 
evaporating  the  solution,  crystals  of  a  brilliant  white 
colour  are  obtained,  which  are  benzoate  of  ]ea4.  Tbis 
sak  undergoes  no  change  by  exposure  to  the  air,  is  so- 
luble in  water  and  a]c<3iol,  is  decomposed  by  heat,  and 
by  the  sulphuric  and  muriatic  acids. 

21.  Succinate  of  Lead. 

Soocimc  acid  combines  with  the  yellow  oxide  of  lead, 
and  yieMs  slender  foliated  crystals,  which  are  nearly 
insoluble  in  water,  but  soluble  in  nitric  acid. 

22.  Saccclate  of  Lead. 

When  saclactic  acid  is  added  to  solution  of  nitrate  of 
lead,  a  white  precipitate  is  obtained,  which  b  sacoolate 
of  lead. 

23.  Suberate  of  Lead. 

Suberic  acid  forms  a  precipitate  when  added  to  the 
solution  of  lead  in  acetic  and  nitric  acids. 

24*  Lactate  of  Lead. 

Lactic  acid,  after  it  has  been  digested  upon  lead 
fcr  lome  days,  dissolves  a  portion  of  it.  The  sda- 
tion  has  a  sweet,  astringent  taste,  but  it  does  not  crys- 
tallize. 

II.  Action  of  the  Alkalies,  &c.  00  Lead. 

1.  The  alkalies  and  earths  have  uo  action  whatever 
CO  1^.  The  alkalies,  however,  promote  its  oaidation 
by  the  air,  on  account  of  the  attraetion  which  they  pos- 
sess for  the  oxide  of  lead. 

2.  The  alkalies  aad  alkaline  earths  unite  readily 
with  the  oxide  of  lead.  Lime  water  digetited  some  time 
with  oxide  of  lead  in  the  state  of  litharge,  dissolves  tbis 
eside  better  than  the  red.  When  the  solution  is  eva- 
porated, it  affords  small,  transparent,  iridescent  ctjts- 
tals,  not  more  odnble  than  lime.  The  alkaline  Sul- 
phates decompose  this  compound  of  oxide  of  lead  and 
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lime.  It  is  also  decomposed  by  solphnrated  fafdiogea  Lssd,  H*. 
gas,  aad  by  sulphuric  and  aMmatie  acids,  whidi  lattar ' 
convert  the  lead  into  a  sidphate  aad  BMirtate*  This 
solution  blackens  wool,  the  nails,  hair,  the  white  of  an 
e« )  but  has  no  action,  and  produces  no  change,  on 
silk,  on  the  skin,  or  the  yolk  of  an  m.  It  has  been 
observed,  that  the  simple  mixture  of  red  oxide  of  lead 
and  of  lime,  which  latter  converts  it  to  white,  prodo* 
COS  a  black  colour  on  animal  matters*  It  la  sometimeo 
employed  for 'dyeing  the  hair.  It  had  formerly  been 
observed  by  Bergman,  that  the  caustic  fixed  alkalies 
dissolve  the  oxide  of  lead,  which  takes  place  when  these 
bodies  are  added  in  excess  to  the  precipitate  of  this  me* 
tal  from  its  solution.  18^4 

3.  The  earths,  but  especially  alumina  and  silica,  rea»£srthi. 
dily  combine  with  the  red  oxide  of  lead,  by  the  action 
of  heat }  and,  when  the  proportion  of  oxide  is  consider- 
able, the  compound  is  a  heavy,  uniform,  vitreous  mass, 
which  has  been  called  glass  qfisad.  It  is  on  account 
of  the  strong  tendency  of  the  oxide  of  lead  to  vitrifi- 
cation, and  which  it  communicates  to  earthy  matters, 
that  it  is  employed  in  the  composition  of  glass  in  the 
proportion  of  from  f  to  j*.  Thb  oxide  was  only  em* 
ployed  formerly,  for  the  preparation  of  enamels,  and 
for  glazing  pottery  and  stone  ware }  hot  it  is  now  gO" 
nerally  used  after  the  example  of  the  Engtish  manoiac- 
turers,  in  the  fiibrication  of  glass,  in  most  countries  of 
Europe.  1%^^ 

4*  Lead  has  no  action  on  the  milpbates.  It  bums  Snlphatet, 
slowly  with  the  assistance  of  the  nitrates*  When  nitre,  6lc. 
in  the  state  of  fine  powder,  is  thrown  into  melted  lead, 
raised  to  a  red  beat,  there  is  scarcely  any  perceptible 
flame }  and,  when  the  action  has  ceased,  the  oxide  is 
found  in  small  yellowish  semivitrified  sc^s,  similar  to 
those  of  litharge.  j^^ 

5.  Tliere  is  a  perceptible  action  between  lead  and  Muristet. 
the  muriates,  some  of  which  have  given  rise  to  several 
important  processes  in  chemistry,  and  in  the  arts.*  It 
had  been  long  observed,  that  a  plate  of  lead  immersed 
in  water,  saturated  with  muriate  of  soda,  was  soon  co- 
vered with  a  crust  of  white  oxide.  It  was  also  known, 
that  the  red  oxide  of  mercury  and  litharge  became 
white  when  kept  in  contact  with  muriate  of  soda  dis- 
solved in  waUr.  This  process,  which  is  promoted  by 
agitation,  is  one  of  the  great  desiderata  of  modem  che- 
mistry, to  be  able  to  decompose  common  salt  for  the 
purpose  of  obtaining  the  soda.  It  was  at  fitst  supposed, . 
that  this  was  a  partial  decomposition,  from  which  a 
smaU  quantity  of  muriate  of  lead  only  was  obtained  ^ 
that  the  decomposition  was  aided  by  beat ;  and  that  it 
was  by  tbis  process  that  a  brilliant  yellow  muriate  of 
lead,  much  employed  in  painting  under  the  name  of 
EngUsh  feJAnVf  was  preps^.  ^^ 

This  subject  has  been  greatly  elucidated  by  the  ex-Deeompo- 
periments  and  researches  of  Vauquelia.  He  took  seven  siiion  of 
parts  of  litharge  reduced  to  powder,  and  one  of  mo-  muriau  of 
riate  of  soda,  mixed  together,  and  nwistened  with  a  suf-*^** 
ficient  quantity  of  water,  to  rednee  them  to  the  liquid 
state,  and  then  agitated  the  mixture  far  several  hours 
to  promote  the  reciprocal  action.    The  oxide  became    . 
white,  and  increased  in  volume,  and  Uie  mixture  ab- 
sorbing the  water,  became  of  a  more  solid  consistence. 
Havbg  added  new  quantities  of  water  during  four 
dap,  aad  diluited  the  whole  in  seven  or  eight  parts  of 
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Lead,  8ce.  this  liqaid,  it  was  Bkered.  The  Uqaid,  which  was 
*  K  ■'  now  sessihly  alkaline,  contained  a  little  moriate  of 
lead,  hot  no  trace  of  mnriate  of  soda.  When  it  was 
evaporated  to  -^  of  its  bulk,  it  yielded  crystals  of  car* 
bonate  of  soda,  which  were  opaque,  by  being  oontami* 
Dated  with  muriate  of  lead.  The  oxide  of  lead  which 
remained,  had  increased  about  -J-  of  the  weight }  it  be* 
came  of  a  fine  citron-yellow  colour,  with  a  moderate 
heat,  and  lost  0.025  ^^  '^  weight.  It  was  insoluble  in 
water.  Soda  dissolved  a  portion  of  this  oxide,  as  did 
also  diluted  nitric  acid.  By  this  means  the  muriate  of 
lead  was  separated  pure  and  crystallized  ^  and  the  mass 
which  remained  after  the  action  of  muriate  of  soda  and 
lead,  exhibited  the  characters  of  a  muriate  of  lead  con* 
taining  an  excess  of  oxide. 

From  these  experiments  Vauquelin  concludes,  that 
the  litharge  which  has  been  employed  in  the  decompo- 
sition  of  sea  salt,  is  a  moriate  of  lead  with  excess  of 
oxide,;  that  the  caustic  alkalies  dissolve  this  salt,  but 
do  not  decompose  it ;  that  the  affinity  of  muriate  of 
lead  for  an  excess  of  the  oxide  of  this  metal,  is  the 
cause  of  the  decomposition  of  muriate  of  soda  by  means 
of  litharge  \  that  the  excess  of  oxide  gives  to  the  muri- 
ate of  lead  the  property  of  assuming  a  brilliant  yellow 
colour  by  heat,  a  property  which  the  simple  muriate  of 
lead  does  not  possess  }  that  the  same  excess  of  lead  ren* 
ders  it  insoluble  in  water,  and  that  this  excess  may  be 
taken  up  by  the  nitric  acid,  which  reduces  it  to  the 
atate  of  ordinary  muriate  of  lead.  The  same  philoso* 
plier  has  confirmed  these  inferences,  by  shewing  that 
caustic  soda  decomposes  the  common  muriate  of  lead, 
only  by  bringing  it  to  the  state  of  muriate  with  excess 
of  oxide,  which  is  characterized  by  being  in  the  form  of 
powder,  and  the  yellow  colour,  which  i^  comraunicat* 
ed  by  heat,  and  its  decomposition  by  nitric  acid,  which 
converts  it  into  nitrate  of  lead,  and  simple  muriate  of 
lead.  Thus,  it  appears,  that  the  oxide  of  lead  decom* 
poses  the  muriate  of  soda,  by  double  affinity  ;  namely, 
by  the  affinity  of  the  oxide  tor  muriatic  acid,  and  that 
of  the  muriate  of  lead  for  an  excess  of  oxide.  A  con- 
siderable quantity  of  the  latter,  therefore,  is  necessary 
for  the  complete  decomposition.  Five-sixths,  at  least, 
iS5S  are  required  to  form  the  muriate  with  excess  of  oxide, 
ril!?^,*  ^^  Litharge  then  decomposes  sea  salt  completely,  when  in 
^.»».Mi.  gQ^i^^ent  quantity,  while  soda  only  decomposes  the  mu* 
riate  of  lead  partially,  and  reduces  it  to  the  state  of  mu* 
riate  with  excess  of  oxide ;  but  the  carbonate  of  soda 
effects  the  entire  decomposition  of  this  salt. 

6.  The  decomposition  of  muriate  of  ammonia  by 
lead,  and  especially  by  its  oxide,  has  been  long 
known.  Tlie  oxides  of  lead  triturated  with  this  salt 
in  a  mortar  in  the  cold,  disengage  ammonia,  which  is 
very  perceptible  by  its  smell.  By  distilling  a  mixture 
of  one  part  of  red  oxide  of  lead  and  two  of  muriate  of 
ammonia  in  a  retort,  very  pure  caustic  ammonia  is 
obtained.  If  the  red  oxide  has  remained  for  any 
length  of  time  exposed  to  the  air,  it  gives  out,  during 
the  process,  a  little  carbonate  of  ammonia.  The  hy* 
peroxymuriate  of  potash  produces  a  detonation  with 
lead.  A  mixture  of  three  parts  of  this  salt  with  one 
of  lead,  gives  out  a  vivid  flame  by  percussion.  The 
other  salts,  as  the  phosphates,  fluates,  &c«  have  no  ef« 
feet  on  lead.  By  tbe  action  of  the  blow*pipe,  they 
combine  with  its  oxides,  and  form  yellowish,  or  gray, 
opaque,  or  transparent  glasses. 


UI.  Alloys. 


'liMd,  See. 


ammonia. 


1.  Lead  combines  with  arsenic  by  fusion,  and  the  '^^9 
compound  is  a  brittle  lamellated  alloy.  When  the  .^*'' 
oxides  of  these  metaU  are  combined  together  by  means 

of  heat,  a  vitreous  mass  of  a  red  colour  is  formed. 

2.  The  alloys  of  lead  with  tungsten,  molybdena,  and 

the  newly  discovered  metals,  are  not  known.  ^g.^ 

3.  Cobalt  seems  to  have   little  affinity   for  lead, Cobalt. 
Equal  parts  of  the  two  metals  being  fused  together, 
were  found,  when  the  mass  cooled,  to  be  in  separate 
masses.     The  heaviest  metal  accnpied  the  inferior  part 

of  the  vessel,  and  the  lighter  the  upper  part.  An  alloy 
of  lead  and  cobalt  has  been  formed  by  introdncing  co- 
balt in  powder  within  plates  of  lead,  and  coyering  them 
with  charcoal,  to  exclude  the  air.  A  brittle  mass, 
which  assumed  a  better  polish  than  lead,  was  obtained 
from  equal  parts  of  tbe  two  metals,  by  the  application 
of  heat.  The  two  metals  in  different  proportions  afford- 
ed an  alloy  which  differed  in  hardness,  specific  gravity, 
and  malleability,  according  as  the  one  or  the  other 
metal  predominated.  ^g.^ 

4.  Lead  forms  with  bismuth  an  alloy  of  a  close  grain,  Bbmiik 
and  a  dark  gray  colour.     This  alloy,  when  the  bismuth 

is  not  in  great  proportion,  possesses  considerable  duc^ 
tiliiy.  Bismuth  has  the  property  of  increasing  the  tena- 
city of  lead.  The  specific  gravity  of  the  alloy  of  lead 
and  bismuth  is  greater  than  the  mean.  jg^j 

5.  When  lead  is  combined  with  one-eighth  of  itsAntinoa^ 
weight  of  antimony,  it  forms  an  alloy  which  possesses 
great  tenacity.      When  they  are  combined   in  equal 
parts,   the  alloy  is  very  brittle.     Two   parts  of  lead 

with  one  of  antimony,  give  a  brittle  alloy  in  small 
grains  similar  to  those  of  iron.  Four  parts  of  lead 
with  one  of  antimony,  afford  an  alloy  of  greater  duc- 
tility, and  in  larger  grains.  Fonr  parts  of  lead  with 
one-half  of  antimony,  give  a  very  soft  metal  in  fine 
grains  like  steel,  and  having  the  same  colour.  The 
alloy  of  16  parts  of  lead  and  one  of  antimony,  differs 
only  from  lead  in  hardness.  This  alloy  has  a  greater 
specific  gravity  than  the  mean,  and  possesses  consider- 
able tenacity.  It  is  employed  in  the  fabrication  of 
printing  types.  ,573 

6.  Mercury  combines  with  lead  very  readily,  andMercsrj, 
in  all  proportions.     An  amalgam  of  lead  and  mercury 

may  be  formed  by  triturattnff  tbe  former  in  filings 
with  the  lattery  or,  by  adding  heated  mercury  to 
lead  in  fusion.  This  amalgam  varies  in  solidity,  ac- 
cording to  the  proportion  of  the  two  metals.  It  is  of 
a  white  colour,  iH  altered  by  exposure  to  the  air,  and 
affords  crystals  by  cooling.  The  mercury  is  driven 
off  by  strong  heat,  and  when  it  is  triturated  with  water, 
a  black  powder,  which  is  oxide  of  lead,  separates. 
The  amalgam  of  lead  and  mercury  becomes  very 
liquid,  when  it  is  triturated  with  the  amalgam  of  bis*  is^^ 
muth.  To  equal  parts  of  lead  and  bismuth  melted  inaadbi^- 
an  iron  vessel,  half  the  quantity  of  the  whole  mass  ofmath. 
hot  fluid  mercury  was  added,  and  the  mixture  was 
agitated  till  it  coded.  A  fluid  amalgam  was  thus  ob- 
tained, which  does  not  become  solid  by  rest,  or  expo* 
sure  to  the  air,  and  which  almost  entirely  passes 
through  leather  like  mercury  itself.  This  liquidity  of 
lead  and  bismuth  is  ascribed  to  their  increased  capacity 
for  caloric  in  a  state  of  corohination.  When  mercury 
is  thus  sophisticated,  it  may  be  detected  by  observing 

the 
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the  tmaller  epecific  gravity,  and  subjecting  it  to  the 
test  formerly  mentiontd,  of  pouring  it  alon^  a  smooth 
■nrfacr,  tvhen  it  is  found  to  drag  a  tm'L 

y.  An  alloy  of  zinc  and  lead  in  e qnal  parts  is  hard- 
er and  whiter  than  lead,  and  is  malleable.  The  lead 
is  rendered  volatile  by  the  rJnc,  while  the  latter  is  in 
the  proportion  of  10  or  12  parts  to  one  of  the  former  j 
but  if  the  zinc  be  in  smaller  proportion,  it  separates 
from  the  lead.  The  specific  gravities  of  the  alloys  of 
zinc  and  lead  are  said  to  be  greater  than  the  mean  of 
the  two  metals. 

8.  Lead  combines  with  tin  in  all  proportions. 
Lead,  in  general,  is  found  to  increase  in  density  and 
hardness,  when  alloyed  with  tin.  Three  or  four  parts 
of  tin  with  one  of  lead,  according  to  Mpschenbroek, 
form  an  alloy  which  possesses  twice  the  hardness  of 
pnre  tin.  The  alloy  of  three  parts  of  tin  and  one  of 
Iea4  possesses  the  greatest  tenacity  of  any  proportion 
of  these  metals.-,  Two  parts  of  lead  and  one  of  tin 
compose  an  alloy  which  is  more  fusible  than  eilher  of 
the.  metals.  This  is  the  composttioo  of  common  solder. 
Tinfoil  is  a  compound  of  tin  and  lead  j  and  the  sheet 
lead  employed  for  lining  the  boxes  in  which  tea  is 
brought  from  China  to  Europe,  contains  a  certain 
portion  of  tin,  which  gives  it  hardness.  This,  how* 
ever,  is  also  found  to  be  alloyed  with  zinc  and  bis- 
muth. 

One  of  the  most  singular  alloys  of  lead  is  that  with 
bismuth  and  tin,  which  has  been  called,  from  its  easy 
fosibtUty,  the  fusible  ailf^.  Eight  parts  of  bismuth, 
Sve  of  lead,  and  three  of  tin,  are  the  proportions  pro- 
posed by  Darcet  for  this  alloy,  which  is  so  fusible, 
that  it  remains  liquid  at  the  temperatnre  of  boiling 
water.     This  alloy  crystallizes  by  slow  cooling. 

Lead  and  its  various  preparations  are  applied  to  a 
great  variety  of  purposes  in  the  arts.  In  the  metallic 
state  it  is  employed  in  the  construction  of  numerous 
vessels.  In  the  state  of  oxide  it  is  ased  as  a  paint,  and 
in  the  fabrication  of  enamels  for  porcelain  and  pottery, 
and  in  the  preparation  of  coloured  glass  and  artificial 
precious  stones.  Some  of  its  salts  are  of  great  impor- 
tance in  the  arts,  as  the  acetate  in  dyeing,  and  the 
carbonate  or  ceruse  in  painting. 

The  greatest  caution  onght  to  be  observed,  how- 
ever, in  the  nse  of  leaden  vessels  in  domestic  economy, 
in  which  substances  are  preserved  which  are  to  be 
taken  internally,  particolarly  those  which  contain  acids 
that  are  apt  to  dissolve  the  lead  ;  and  as  the  eflfects  of 
lead  are  so  deleterious  to  the  animal  economy  when 
taken  internally,  this  caution  cannot  be  too  strictly  ob- 
served. 

Skct.  XX.  Oflnov  and  tis  Combinations. 

X.  Iron  is  one  of  the  most  important  and  most  use- 
ful of  the  metals,  and  it  is  fortnnately  one  of  the  most 
abundant.  It  is  supposed  that  it  was  not  so  early 
known  as  some  of  the  other  metals,  which,  on  ac* 
Goont  of  their  scarcity  and  durability,  have  been  held 
in  higher  estimation,  and  dignified  with  the  name  of 
precums  metals.  But  perhaps  the  difficulty  of  extract- 
ing and  working  iron  prevented  it  from  being  so  gene- 
rally applied  to  those  purposes  to  which,  on  account  of 
its  valuable  properties,  it  is  peculiarly  appropriated. 
Very  abim-  2.  Iron,  as  it  is  the  most  useful  of  tho  metals,  so, 
**•»«•  VoIh  V.  Part  IL  + 
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as  it  has  been  observed,  it  is  the  most  abundant,  and  iron,  &e. 
at  the  same  time  the  most  nniversally  diffused.  Iron  ^^  \  ' 
exists  in  five  different  states,  but  in  these  it  exhibits 
the  greatest  variety  of  any  other  of  the  metals.  It  i; 
Found  in  the  metallic  state  \  in  that  of  alloy  with  other 
metals  j  in  the  state  of  solphuret  \  in  the'state  of  ox- 
ide, and  combined  with  the  acids  forming  salts.  |gj, 
I.  Iron  has  only  been  found  native  in  insulated  masses,  Orsa^ 
one  of  which,  discovered  by  Pallas  in  Siberia,  and 
another,  which  was  found  in  Sooth  America,  long 
occupied  the  attention  of  philosophers  in  speculations 
and  discussions  concerning  their  origin.  This  point 
remained  unsettled  till  the  discovery  of  numerous  other 
facts  with  regard  to  similar  productions,  which  have 
proved,  whatever  may  have  been  their  origin  or  i:.ode 
of  formation,  that  these  metallfc  masses  have  fallen 
fnm  the  atmosphere.  2.  Iron  is  frequently  found  in 
the  state  of  alloy  with  other  metals  \  hot  in  this  state 
it  is  generally  in  very  small  proportion.  3.  Combined 
with  sulphur.  This  componnd,  or  snlphuret  of  iron, 
which  is  known  to  mineralogists  by  the  name  of  pyrites^ 
is  a  frequent  production  amone  the  ores  of  iron.  Solphu- 
ret  of  iron  is  found  crystallized  in  a  great  variety  of 
forms.  Iron  is  also  frequently  found  combined  with  car* 
bon.  This  compound,  now  distinguished  by  the  name  of 
carburet  of  iron,  was  formerly  known  by  the  name  of 
black  leadf  or  plumbago.  4.  Bnt  the  most  ordinary 
state  of  iron  is  that  of  oxide,  and  in  this  state  it  ex* 
liibits  a  great  variety  of  forms.  It  is  sometimes  in  ir- 
regular and  insulated  masses  ;  sometimes  regularly 
crystallized,  and  disposed  in  veins.  5.  The  native  salts 
of  iron  are  very  numerous.  It  has  been  found  in  the 
state  of  sulphate,  phosphate,  carbonate,  tnngstate,  and 
prussiate,  and  there  is  reason  to  believe,  that  it  exists 
in  combination  with  many  other  aoids.  jgg^ 

3.  The  method  of  assaying  iron  ores,  or  of  extracting  Analjiii. 
the  metal  from  these  substances  with  which  it  is  con* 
bined,  varies  according  to  the  nature  of  the  ore*     It  is 

first  reduced  into  powder,  and  exposed  to  heat,  td  se- 
parate the  moisture  or  sulphur,  or  other  volatile  mat- 
ters. Four  parts  of  the  ore  are  then  to  be  mixed  with 
an  equal  quantity  of  decrepitated  muriate  of  sods,  and 
the  same  quantity  of  a  mixture  of  equal  parts  of  floor 
spar  and  lime,  with  one-half  part  of  charcoal.  This 
mixture  is  exposed  to  a  red  heat  in  a  crucible  nearly 
an  hour,  after  which  the  iron  is  found  in  the  metallic 
state  at  the  bottom  of  the  crucible.  In  the  humid 
way,  a  given  quantity  of  iron  ore  may  be  reduced  to 
powder,  and  digested  with  six  parts  of  muriatic  acid, 
which  combines  with  the  iron,  and  other  substances  so- 
luble in  that  acid,  but  leaves  the  sulphur  and  siliceons 
earth  behind.  The  solution  is  then  to  be  saturated 
with  potash,  by  which  the  iron  is  precipitated  in  the 
state  of  oxide,  along  with  the  earths  with  which  it  had 
combined*  The  precipitate  is  to  be  well  dried,  and 
subjected  to  a  red-heat.  It  is  then  to  be  reduced  to 
powder,  and  digested  with  diluted  nitric  acid.  The 
acid  combines  with  the  earths,  but  leaves  the  iron,  be- 
cause it  is  too  highly  oxidated  to  be  soluble  in  this  acid. 
The  oxide,  after  being  well  washed,  is  mixed  with 
charcoal,  and  exposed  to  a  strong  heat  in  a  crucible,  by 
which  the  oxygen  is  driven  off,  and  the  kon  remains 
behind  in  the  metallic  state.  |gg^ 

4.  Irop  has  a  peculiar  metallic  brilliancy.     It  is  of  Piopectitt. 
a  grayish  or  bluish-white  colour.    The  specific  gravity 
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of  iron  ifl  from  7.6  to  7.89,  anil  according  tp  some^ 
eveo  8.16.  It  bu  an  attrtogent  taste,  and  wben  it  is 
robbed,  gives  oat  a  pecoliar  smell.  One  of  the  singo- 
lar  properties  of  irooi  is  that  of  possessing  the  mj^ne- 
tic  vtrtoe,  or  of  being  attracted  by  the  nsagnet.  Iron 
possesses  a  considerable  degree  of  malleabilitr,  bat  in 
this  property  it  is  inferior  to  gold  or  silver.  It  is  ez« 
tremely  tactile.  It  may  be  drawn  ont  into  wire  al- 
most as  fine  as  hair.  The  tenacity  of  iron  is  very 
great.  A  wire  .078  of  an  inch  in  diameter  will  support 
%  weighty  without  breaking,  equal  to  more  than  50olhs. 
avoirdopcMS  *•  T!)m  texture  of  iron  seems  lo  be  fibreas, 
and  to  this,  ii  is  supposed,  are  owing  its  great  ductility 
and  tenacity. 

5*  Iron  IS  one  of  the  most  infusible  of  the  metals* 
It  is  said  that  it  requires  a  temperature  equal  to  more 
than  150®  Wedgwood  for  its  fusion.  It  becomes  red 
long  before  it  melts,  and  different  degrees  of  tempera* 
tore  are  distinguished  by  the  different  shades  of  red 
which  it  exhibits.  The  first  is  called  a  dull  red^  the 
second  a  cherrv  red^  the  third  a  bright  red^  and  the 
fourth  a  wktie  Aeaif  or  incandescence. 

C.  When  iron  is  exposed  to  the  air,  the  surface  soon 
becomes  tarnished,  and  is  covered  with  a  brown  powder, 
which  is  called  ru9i»  This  process  b  KM^tly  promote 
ed  by  the  moisture  of  the  atmosphere.'  This  is  the  oxi« 
dation  of  the  metnl,  and  its  Aonversion  into  an  oxide, 
by  combining  with  the  oxygen  of  the  atmosphere.  The 
jprooesa  of  rostiog,  then,  is  the  oxidation  of  the  iron, 
^nd  it  IS  owinff  to  the  strong  affinity  which  exists  lie* 
Iween  iron  and  oxygen*  But  rust  is  net  merely  a  com- 
pound of  oxygen  and  iron.  It  has  combined  with  a 
certain  proportion  of  carbonic  acid.  This  was  former* 
ly  called  taffron  t^mare. 

7*  There  are  two  oxides  of  iron  \  the  first,  or  that 
wmch  contains  the  greatest  proportion  of  oxygen,  is 
oommen  rost,  or,  as  it  is  denominated  fimn  its  colonr, 
brown  or  red  oxide  of  iron.  This  oxide  may  be  form- 
ed by  exposing  iron  filings  in  an  open  vessel  to  a  red 
heat,  and  agitating  them  till  they  are  converted  into  a 
9ed  powder*    This  oxide  consists  of 
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The  red  oxide  of  iron  eannot  be  deoomposed  fay  heat  \ 
bat  when  it  is  exposed  to  heat  with  its  own  weight  of 
iron  filings,  there  is  no  evolution  of  any  gas,  hat  the 
iron  filings  are  converted  into  a  black  powder,  and  the 
rod  oxide  is  converted  into  a  similar  powder.  This  is 
the  blaek  oxide  of  iron,  which  contains  the  smaller  pro- 
(ortion  of  oxygen.    This  oxide  is  oomposed  of 
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This  oxide  may  alio  be  obtained  by  heating'  iron  fiU 
ings  for  some  time  in  water  at  a  temperatore  not  iin* 
dor  70^9  or  by  making  the  vapoor  of  water  pass  through 
a  red-hot  take  oontsLining  ii^on  wise,  or  small  fragments 
of  iroo4  The  water  in  these  eases  is  decomposed,  the 
hydrogen  oscapes  in  the  form  of  gas,  and  the  oxygen 
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led  martial  etkiops.     It  is  this  oxide  which  is  obtained  iron,  ht 
by  burning  iron  wire  in  oxygen  gas.  *■  i^^ 

8.  There  is  no  action  between  iron,  and  azote.  Hj* 
drogen  gas,  which  is  obtained  from  the  decomposition 
of  water  by  means  of  iron  filings  and  snlpkaric  acid, 
holds  a  small  quantity  of  iron  in  solution.  When  by* 
drogen  gas  is  brought  into  contact  with  the  red  oxide 
of  iron,  it  deprives  it  of  that  proportion  of  oxygeo 
which  it  contains  above  the  black  oxide,  and  conveiti 

it  into  this  oxide.  ^^  ^ 

9.  Iron  combines  very  readily  with  carbon,  aoicaitect. 
JbroM  a  carburet.    When  the  charcoal  combines  with 
one-tenth  of  its  weight  of  iron,  it  constitutes  a  carburet, 
which  is  found  native,  and  distinguished  by  the  naoie 

of  plumbago^  or  Hock  lead.  This  compoond  has  a  me* 
tallic  lustre,  is  of  a  bluish  or  dark-gray  colour,  hu  a 
greasy  feel,  and  stains  the  fingers.  It  is  well  known  ai 
the  substance  of  which  black-lead  pencils  are  cooqmed. 
But  there  is  another  combination  of  iron  with  carbon, 
wbicbJorms  one  of  the  most  important  compounds,  00 
aeeooat  of  its  valuable  properties,  and  the  numenns 
uses  to  which  it  is  applied.  This  is  steeL  The  dif- 
ferent  states  of  iron  are  owing  to  its  being  perfectly 
free  from  contamination  with  other  substances,  or  to  itf 
combination  with  carbon  in  different  proportions.  Id 
these  different  states  it  is  distinguished  by  the  nsmes  of 
cast  or  crude  iron^  wrought  inm^  and  steel.  ^  , 

Cnrdir  or  coft  tlroji«*-*When  iron  is  fisst  extracted  Pneea  for 
from  its  ores,  it  is  in  the  state  of  what  is  called  erode  QbuiBii|[« 
iron.  Iron  is  generally  obtained  from  ores  in  the  state 
of  oxide,  and  tbb  is  frequently  mixed  vrith  clay.  It 
must  therefore  be  separated  froos  these  substances. 
This  is  accomplished  hj  reduoing  the  ore  to  souili 
pieces,  and  mixing  it  with  a  flox  composed  of  limestone 
and  charcoal.  It  is  then  exposed  to  a  very  stroi^  best. 
For  this  process,  furnaces  ate  constmeted  m  suck  a  way, 
that  the  heat  ean  he  raised  to  a  very  high  lemperatire. 
The  nature  of  the  process  mast  be  obviooa.  The  car^ 
bon  of  the  charcoal  combines  wkh  the  oxygen  of  the 
iron,  and  forms  carbonic  acid,  which  is  driven  off  in 
the  state  of  gas.  By  the  strong  boat  to  which  the  Kom 
and  the  dajr  are  subjected,  tney  are  fris^  together, 
and  form  a  vitreous  matter,  which,  being  lighter  thaa 
the  iron,  rises  to  the  sorfiiee.  The  iroa  also  is  in  a 
state  of  fusion  at  the  bottom  of  the  fomaee.  When 
the  process  is  finished,  a  hole  is  opened,  through  which 
the  fluid  iron  flows,  and  is  received  into  mool£.  This 
is  emde  or  cast  iron,  or,  in  the  language  of  the  work- 
"^iH  p^  ^^^^n.  In  this.state  it  is  extremely  brittle  and 
hard,  and  possesses  scarcely  any  malleability.  It  still 
contains  a  considerable  proportion  of  carbon,  and  it  it 
not  entirely  free  from  oxygen.  jc;.. 

Wrought  Ir9ii.«-Tbe  next  process  in  tbe  msna- s«rt  ir(o. 
facture  of  iron,  is  to  deprive  it  of  those  substances 
which  alter  its  properties,  and  prevent  its  application 
Xo  the  purposes  of  pore  or  malleable  iron.  The  crude 
iron  is  again  introduced  into  %  ficirnace,  where  it  is 
melted  by  the  flaane  of  combustible  substances,  whieh 
is  directed  to  its  surface  s  and  while  it  is  in  the  state 
of  frttion,  it  is  constantly  stirred,  that  the  whole  of  it 
may  be  uniformly  brooght  into  contact  witti  the  air. 
At  last  it  swells,  and  gives  out  a  blue  flame^  and  wben 
this  is  continned  for  about  an  hour,  the  iron  begins  to 
acquire  some  oonsiatenoy,  and  at  last  bopomes  solid* 
While  it  U  hot,  it  ia  ttompoA  fram  the^fpraaeoi  and 
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hummereJ  bj  the  ftctioii  of  imiclitiiery.    It  ii  thet  it 
the  state  of  wrought  or  soft  iron. 

iSlfrr/i— *This  is  soft  iron  or  wroogbt  iron  combiDed 
with  a  certain  portion  of  carbon.  There  ite  dif- 
ferent processes  for  the  preparation  of  steel )  and  the 
steel  prepared  by  these  processes  has  reeeited  diff^ 
rent  namesr.  What  is  called  natural  steely  is  prepared 
by  exposing  east  iron  to  a  strong  heat  In  a  furnace, 
fvhile  its  surface  is  covered  with  scorise.  In  this  pro^ 
ces«,  part  of  the  carbon  of  the  crude  iron  combines 
with  the  oxygen,  from  which  it  is  not  entirely  free, 
and  is  driven  off  in  the  state  of  carbonic  acid  gas. 
The  iron  remains  combined  with  a  small  pMtion  of 
carbon.  The  steel  prepared  in  this  way  is  of  no  in- 
ferior quality. 

Steel  of  cementation  is  prepared  by  arranging  bars 
of  pure  iron  and  charcoal  in  powder  in  alternate  lay- 
ers, in  large  troughs  or  crucibles,  which  are  carefully 
closed  up  with  clay.  These  are  exposed  to  heat  in  a 
furnace  for  the  ips^  of  eight  or  ten  days,  when  the 
bars  of  iron  sfre  f&ond  converted  into  steel.  This  is 
sometimes  caHed  b/istered  steely  from  blisters  which  ap- 
pear on  the  surface,  or  tilted  steel,  when  it  is  drawn 
out  into  smaller  bars  by  the  hammer.  By  breaking  it 
into  pieces,  and  repeated  welding  in  a  furnace,  and 
afterwards  drawing  it  out  into  bars,  it  is  converted  in- 
to what  is  called  German  or  sheer  steeL  Steel  formed 
in  this  way  is  generally  of  a  superior  quality  to  natural 
sleel. 

Caei  $teel  i»  prepared  by  ftising  natural  steel  witft 
ehanreoal'  powder,  and  pounded  glass,  in  a  close  cni- 
cible  *,  or  bj  melting  together  30  parts  of  iron,  one  of 
pounded  glasfl,  and  6ne  of  charcoal.  By  lliis  process 
the  best  kind  of  sfeel  is  obtained,  and  it  is  this  which 
is*  genetslly  osed  for  the  finer  kinds  of  cutting  instm^ 
ments.  Different  opinions  have  been  entertained  con- 
cerning the  propottioDs  of  iron  and  cai^n  in  the 
corapsoition  of  steelv  According  to  some,  the  propor- 
tion of  carbon  amounts  to  ^  part,  though, '  according 
tc  others,  it  does  not  exceed  ^^^  part. 

Steel  possesses  very  difierent  properties  from  iron. 
It  is  estremely  hard  and  brittle,  does  not  yield  to  the 
fi4e,  and  retains  the  magnetic  virtue  for  any  length  of 
time.  When'  it  i^  hammered,  its  specific  gravity  is 
greater  than  that  of  iron.  It  is  not  malleable  when 
cold,  bnt  it  has  this  property  when  red  hot,  and  it  may 
he  reduced  to  thinner  plates  than  iron. 

There  is  a  vttf  easy  test  by  which  steel  may  bo 
distinguished  from  iron.  If  a  drop  of  diluted  nitric 
add  be  let  fall  on  steel,  and  allowed  to  r^piain  for  a 
few  minutes,  it  leaves  behind,  after  it  is  washed  off, 
a  black  spot,  which  is  owing  to  the  conversion  of  the 
carbon  of  the  steel  into  charcoal,  by  combining  with 
the  oxygen  of  the  acid.  But  if  nitric  acid  is  dropt  on 
iron,  a  whitish  gray  spot  remains. 

10.  Iron  cooHiines  with  phosphorus,  and  forms  with 
it  a  phospliuretk  It  may  be  formed  by  melting  in  a 
cruciblo  16  parts  of  phosphoric  glass  with  16  parts  of 
iron,  and  one-half  part  of  charcoal  in  powder.  The 
phosphnret  of  iron  is  of  a  white  colour  when  it  is 
broken,  and  it  ia  observed  crystallized  in  some  points 
iw  rhombotdal  prisiAs;  It  isr  of  a  striated  and  granu* 
lated  texture,  and  is  magnetic  This  phosphuret  may 
he  formed^  also,  by  dropping  small  bits  of  phosphorus 
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into  iron  filings  heated  red-hot.     This  is  the  sideriU  of  iron,  &e. 
Bergman,  in  whicb  he  supposed  he  had  discovered  a  ^  ■■   <    -^ 
new  metal,  to  which  he  gave  the  aana  of  eiderutn.     ^^99 
What  is  tMtA  told  Mhort  uvn^.  from  iU  being  brittle  F^J^  '^"^ 
when  cold,  but  malleable  when  it  ia  bested,  contains  a"^°* 
certain  portion  of  phosphate  of  iron,  to  which  this  pro- 
perty is  owing,    it  was  in  the  investigatkntf  of  the  na- 
ture of  this  iroO)  that  Bergman  obtained,  by  means 
of  sttlphorio  acid,  a  white  powder,  whicb  was  convert* 
ed  into  a  brittle  metal  of  a  dark-gray  coieur.     By  the 
experimeou  of  Klaproth  and  Scheele  it  was  ^ved, 
that  cold  short  iron  ia  a  compound  of  phosphone  acid 
andiron.  ^  ^^^ 

II.  Iron  combines  with  sulphur  by  dKferent  pro*8n1pkacet. 
cesses.  A  snlphnrei  of  Iron  may  be  prepared  by  fusing 
together  in  a  crucible  e^al  parts  of  powdered  sulphur 
and  iron  filings.  This  is  a  mass  which  is  remarkably 
brittle  and  hard,  and  of  a  deep  gray  colour.  If  this 
mass  be  reduced  to  pow^r,  and  moistened  with  water, 
the  water  is  decomposed,  its  oxygen  combines  with  the 
sulphur,  which  is  coovei^tsd  alto^  sulphuric  acid,  and  the 
iron  is  oxidated.  If  equal  parts  of  sulphur  and  iron- 
filings  be  well  mixed  together  by  trituration,  and  a 
sufficient  quantity  of  water  he  added,  to  form  the  whole 
mto  a  paste,  and  if  this  miKtore  be  exposed  to  the  air, 
it  soon  becomes  hot,  swells  up  and  cracks,  exhaling 
tie  va^ura  of  sulphurated  hydrogen  sas,  and  some- 
times  is  spontaneously  inflamed.  Donng  thSf  action 
the  water  is  decomposed,  the  iron  is  oxidated,  and  the 
sulphur  is  converted  into  sulphuric  aoid,  while  the  hy- 
drogen of  the  water  combines  with  a  portion  of  sul- 
phur, and  forms  sulphurated  bydvdgen  gaa.  By  observ-' 
ing  the  phenomena  of  this  process,  which  also  takes 
place,  it  is  said,  when  the  mi^tlure  is  buried  under 
ground,  Lemery  supposed  that  he  could  explain  the 
nature  and  cause  of  volcanic  emptioils. 

If  a  mixture  of  three  pasts  by  weight  of  iron  filings, 
and  one  of  powdered  sulphur,  be  pot  into  a  glass  vessel 
on  burning  coals,  a  snlpburet  of  iron  is  obtained,  with 
some  remarkable  phenAsena.  It  fint  melts,  and  then 
all  at  once  becomes  red-hot,  and  sometfmei,  when  the 
quantity  is  considerable,  is  accompanied  with  an  ex- 
phision,  at  the  moment  when  the  combination  takes 
place.  According  to  die  experimenti  of  Proust,  the 
component  parts  of  snlpburet  of  iron  are, 


Sulphur 
Iron 


60 
40 

100 


According  to  the  experiments  of  the  same  chemist,  p^fito! 
pyrites,  which  is  found  in  great  abundance  in  nature, 
and  usually  crystallized  in  cubes,  is  sulphuret  of  iron 
combined  with  an  additional  portion  of  sulphur.    The 
component  parts  of  pyrites  are, 

Snlpburet  of  iron     80 
Sulphur  20 

« 

100 

12.  Iron  enters  into  combination  with  the  acids,  and 
forms  saltti,  and  with  the  metals,  and  forms  alloys. 

The  aflSnities  of  iron  and  its  oxides  are,  according  to      ^9^* 
Bergman,  in  the  following  order.  Aasiik* 

4  P  a  Irok, 
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Iron. 

Oxide  of  Iron. 

Nickel, 

Oxalic  acid, 

Cobalt, 

Tartaric, 

MaDgancse 
Arsenic, 
Copper, 
Gold, 

,              Camphoric, 
Sulphuric, 
Saclactic, 
Muriatic, 

Silver, 

Nitric, 

Tin, 

Antimony, 

Platinum, 

Phosphoric, 
Arsenic, 

'  Fluoric,     . 

Bismuth, 

Succinic, 

Lead, 

Citric, 

Mercury. 

Lactic, 
Acetic, 

- 

Boracic, 

Prossic, 

Carbonic. 

L 

Salts  of  Iron. 
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I.  Sulphate  of  Iron. 

X.  Concentrated  salphuric  acid  has  scarcely  any  ac- 
tion on  iron.  When  it  is  heated,  the  acid  is  decompo* 
sed,  part  of  its  oxygen  combines  with  the  iron,  and 
sulphurous  acid  gas  is  evolved.  But  when  diluted  sul- 
phuric acid  is  added  to  iron  filings,  a  violent  efferves- 
cence takes  place,  and  hydrogen  gas  is  disengaged.  In 
this  process,  the  water,  with  which  the  acid  is  diluted, 
is  decomposed,  the  oitygen  of  which  combines  with 
the  iron,  and  converts  it  into  an  oxide,  while  the  hy- 
drogen escapes  in  the  state  of  gas.  The  solution  is  of 
a  green  colour,  and,  by  evaporation,  it  affords  crystals 
of  sulphate  of  iron,  which  are  transparent,  of  a  fine 
green  colour,  in  the  form  of  rhombuidal  prisms,  and 
having  an  acrid  astringent  taste.  This  salt  almost  al- 
wa3r8  reddens  vegetable  blues.  It  is. very  soluble  :  two 
-parts  of  cold  water,  and  less  than  its  weight  of  boiling 
water,  are  sufficient  for  its  soliHiou. 

2.  This  salt  is,  in  many  places  of  the  world,  a  na- 
tural production.  It  is  obtained  fi'om  thtf  decomposi* 
tipn  of  pyrites,  which  it  is  sometimes  found  necessary 
to  promote  by  art*  This  is  done  by  throwing  them 
together  into  heaps,  and  watering  them  occasionally. 
Sometimes  previous  roasting  is  necessary,  either  to  ren- 
der them  more  brittle,  and  to  separate  the  additional 

.portion  of  sulphur  above  what  is  necessary  to  constitute 
a  sulpliuret.  After  a  certain  time  an  efflorescence 
tnkes  place,  and  the  surface  is  covered  with  the  sul- 
phate of  iron,  which  is  dissolved  in  water,  concentrated 
by  boiling,  and  evaporated,  and  then  allowed  to  cool 
and  crystallize.  This  salt,  which  was  known  to  the 
ancients,  was  denominated  muy,  sory^  and  calcAantum. 
It  is  distinguished  in  commerce  by  a  great  variety  of 
names,  as  martial  vitriol^  Roman  vitriol^  and  most  com- 
monly bv  the  name  of  green  copperas  or  green  vitriol* 

3.  When  sulphate  of  iron  is  strongly  heated,  it  melts, 
and  is  deprived  of  its  water  of  crystallization.  Sul- 
phurous acid  gas  is  then  given  out,  it  assumes  a  red 
colour^  and  is  reduced  to  the  state  of  powder.  This 
was  formerly  called  c(dcothar^  and  ctJcothar  ofvitrioL 
It  is  the  salt  almost  entirely  decomposed.  Part  of  the 
iron  is  strongly  oxidated,  and  to  this  the  red  colour  is 
owing.    It  is  also  mixed  with  sulphate  of  iron  \  but  the 


iron  in  this  case  is « also  converted  into  the  red  oxide  iniD,ke. 
with  the  greater  proportion  of  oxygen.  This  change,  ^  \  *^ 
it  is  obvious,  depends  on  the  strong  affinity  of  iron  for 
oxygen  \  for  by  the  action  of  heat,  the  sulphate  of  iron, 
of  which  the  green  oxide  forms  the  base,  is  decompo- 
sed \  the  oxygen  of  the  acid  combines  with  the  iron, 
and  converts  it  into  the  red  oxida  \  part  of  which,  as  it 
is  formed,  nnites  with  the  acid,  before  the  whole  of  it 
is  decomposed  J  and  in  this  way  the  product  of  this 
process  is  the  red  oxide  of  iron  mixed  with  the  red  sol- 
phate.  lyjj 

The  component  parts  of  this  salt  are,  according  to  Cospoa- 
Bergman,  ^^Q* 


Acid 

Oxide 

Watfer 


39 
^3 

38 

xoo 


These  properties  vary,  according  to  the  eatinution  of 
Mr  Kirwan,  who  makes  this  salt  to  be  composed  of 

Acid  -  26 

Oxide  -  28       . 

Water  of  composition       8 
of  crystallization  38 

100 

This  distinction  made  by  Mr  Kirwan  between  the  wa- 
ter of  composition  and  that  of  crystallizatioo,  is,  that 
the  former  is  combined  with  the  oxide,  and  the  latter 
with  the  salt.  i^io 

4.  When  this  salt  is  exposed  to  the  air,  it  becomes  Actios  of 
of  a  yellowish  colour,  opaque,  and  a  powder  forms  on^ 
the  surface.     The  same  thing  takes  place,  if  the  salt 

in  solution  in  water  be  exposed  to  the  air.  Fromi^ 
fine  transparent  green  colour,  it  becomes  tarbid  and  is 
converted  into  a  yellowish  red  liquid,  and  there  is  pre- 
cipitated a  powder  of  the  same  colour.  This  change  is 
owing  to  the  absorption  of  oxygen,  and  the  conversion 
of  the  green  oxide  with  the  smaller  proportion  of  oxy- 
gen, into  the  red  oxide  with  the  greater  proportion. 
This  process  is  greatly  promoted  by  the  direct  combi- 
nation of  oxygi*n,  or  by  the  addition  of  those  substances 
which  are  readily  decomposed,  and  give  out  their  oxy- 
gen. When  oxy muriatic  acid  is  added  to  the  solution, 
it  becomes  instautly  yellow,  and  there  is  formed  a  red 
precipitate.  The  samis  change  takes  place  when  the 
salt  is  dissolved  in  water  impregnated  with  carbonic 
acid.  The  iron  decomposes  the  acid,  and  combines 
with  its  oxygen.  Thus  it  appears,  that  the  decompo- 
sition of  the  sulphate  of  iron  is  owing,  in  all  these  cases, 
to  the  absorption  of  oxygen,  and  to  the  higher  degree 
of  oxidation  of  the  metal.  jpn 

5.  The  sulphate  of  iron  is  converted  into  the  redDecoap«- 
sulphate  by  means  of  nitric  acid.     It  is  decomposed  >i^*°' 
by  the  alkaline  earths  and  the  alkalies,  which  precipi- 
tate it  in  the  form  of  oxide.     The  pure  fixed  alkalies 

and  lime  separate  an  oxide  of  a  deep  green  colour, 
which,  being  exposed  to  the  air,  is  converted  into  the 
red  oxide.  Ammonia  affords  a  precipitate  of  a  deeper 
green  colour.  The  sulphurets  and  hydrosulphurets  pre- 
cipitate from  the  solution  of  green  sulphate  of  iron,  a 
black  sulphurated  or  faydrosulphurated  oxide.  Most  of 
the  salts  decompose  the  sulphate  of  iron..   When  equal 
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Iron,  &o»  |Mirt8  of  nitrate  of  potash  and  solpAate  of  iron  are  distil- 
ed  together  in  a  retort,  a  weak  nitric  acid  at  first  passes 
over,  then  a  nitrous  acid,  and  at  last  a  very  small  quan« 
tity  of  sulphnrons  acid.  The  muriate  of  soda  is  de- 
composed by  the  sulphate  of  iron^  in  consequence  of 
the  disengagement  of  sulphuric  acid,  which  separates 
the  muriatic  acid  from  its  base.  Sulphate  of  soda,  com- 
bined with  the  oxide  of  iron  in  the  state  of  a  vitreous 
mass,  remains  in  the  retort.  The  by peroxy muriate  of 
potash  converts  the  green  sulphate  of  iron  into  the  red. 
This  salt  is  also  decomposed  by  the  alkaline  phosphates, 
borates,  and  carbonates. 

Red  sulphate  ofiron.^^In  the  detail  which  has  heen 
given  of  the  properties  of  the  green  sulphate  of  iron, 
it  appears,  that  it  has  a  strong  affinity  for  oxygen.  The 
oxide  of  the  green  sulphate  contains  27  parts  of  oxy* 
gen ;  hut  by  ahsorhing  another  portion  of  oxygen,  it 
18  converted  into  the  red  oxide,  which  contains  48  parts 
of  oxygen.  This  salt  may  be  obtained  by  the  direct 
combination  of  the  red  oxide  of  iron  with  concen- 
trated sulphuric  acid,  with  the  assistauce  of  heat.  The 
salt  remains  in  the  solution  from  which  the  green  sul- 
phate of  iron  has  been  crystallized.  This  solution  has 
been  called  the  tnoiJier  water  ofvitrinL  The  red  sul- 
phate of  iron  is  very  different  in  its  properties  from  the 
green  sulphate.  It  does  aot  afford  crystals  ;  it  is  di- 
stinguished by  its  red  colour,  and  it  deposits  the  oxide 
xot«  ^^  ^"^^^  when  brought  in  contact  with  the  air,  or  by 
Pfopcfftics.  the  action  of  heat.  It  deliquesces  in  the  air,  and  at 
last  becomes  liquid.  It  is  more  soluble  in  water  than 
the  green  sulphate;  and  also  soluble  in  alcohol,  by 
which  it  may  be  separated  from  the  green  sulphate, 
which  is  not  affected  by  the  alcohol.  When  iron 
filings  are  added  to  a  solution  of  red  sulphate  of  iron, 
part  of  the  oxide  is  separated,  another  part  gives  up  a 
portion  of  its  oxygen  to  the  iron,  and  is  converted  into 
the  green  sulphate*  The  same  effect  is  produced,  as 
M.  Froust,  by  whom  this  subject  has  been  greatly  elu- 
cidated, observes,  by  means  of  other  metals,  as  mercury, 
xinc,  and  tin.  The  two  sulphates  of  iron  are  distin- 
guished by  other  properties.  The  infusion  of  nut-galls 
produces  no  change  in  the  green  sulphate  of  iron, 
but  gives  a  fine  black  precipitate  with  the  red  sul- 

X914     P^»*«* 
Action  of        Prossiate  of  potash  occasions  no  change  of  colour  on 

praadaie  of  the  green  sulphate  of  iron,  but  produces  a  deep  blue 
p^usk  precipitate  with  the  red  sulphate  j  from  which  it  appears 
that  there  are  two  prussiates  of  iron,  corresponding  to 
.the  two  oxides.  The  white  prussiate  contains  the 
green  oxide  with  the  smaller  proportion  of  oxygen  \  the 
blue  prossiate,  the  red  oxide  with  the  greater  propor- 
tion. Another  characteristic  property  is,  that  the 
green  sulphate  of  iron  absorbs  nitrous  gas  in  consider- 
able quantity,  and  assumes  a  yellowish  colour  $  but  no 
aoch  absorption  is  effected  by  the  red  sulphate. 

2.  Sulphite  of  Iron. 

I.  Sulphurous  acid  is  decomposed  by  iron,  and  the 
portion  of  sulphur  which  is  separated,  remains  in  conn 
bination  with  the  salt  as  it  is  formed.  When  liquid 
sulphurous  acid  is  added  to  iron  filings,  it  assumes  a 
deep  yellow  colour}  some  hydrogen  gas  is  evolved, 
with  a  production  of  heat,  and  the  yellow  colour  soon 
changes  to  a  gH^enish  shade.  Sulphuric  or  muriatic 
acid,  added  to  this  solution,  produces  an  effervescence. 


15^x5 
Prepara- 
tion. 


669 

but  without  any  precipitation*  It  is  necessary  to  add  Uw^  &e. 
the  acid  in  considerable  quantity  to  obtain  a  precipi- ^  i'  ^ 
tate  of  sulphur  in  white  powder.  Fuming  nitrons 
acid  separates  the  sulphur  of  a  yellow  colour,  and  in 
the  form  of  a  ductile  mass.  From  these  facts  it  ap- 
pears, that  the  first  portion  of  acids  acts  only  on  the 
simple  sulphite  of  iron ;  but  when  a  greater  quantity  is 
added,  the  sulphurated  sulphite  is  decomposed,  and 
the  sulphur  is  deposited.  ^^^^ 

2.  The  solution  of  iron  in  sulphurous  acid,  exposed  Propcrtiff. 
to  the  air,  deposits  a  reddish^yellow  powder,  and  af- 
fords crystals  which  are  surrounded  with  this  reddish 
powder.     By  adding  water  to  this  mass,  it  dissolves* 
the  crystallized  part,  and  leaves  the  red  powder,  which 
being  dissolved  in  muriatic  acid,  gives  up  its  iron,  and 
deposits  sulphur,  which  is  still  mixed  with  a  little  iron*  ggip^g^. 
This  precipitate,  dissolved  in  water,  affordsa  sulphurated  ted  mi- 
sulphite  of  iron,  with  a  smaller  quantity  of  sulphur  thanphite. 
the  first  solution.   Exposed  to  the  air  after  the  first  pre- 
cipitate is  formed,  the  6.nrface  is  soon  covered  with  a 
red  pellicle.     A  red  powder  is  deposited,  and  after- 
wards crystals  of  sulphite  of  iron*  i^jg 

3*  The  sulphurated  8ulphite  of  iron  remains  perma-  Properties, 
nent  by  exposure  to  the  air.  Its  simple  sulphite  ab* 
sorbs  oxygen.  The  sulphurated  sulphur  deposits  sul- 
phur by  the  action  of  the  acids.  The  sulphite  gives 
out  sulphurous  acid.  The  sulphurated  sulphite  is  so- 
luble in  alcohol ;  the  sulphite  is  insoluble* 

4.  The  red  sulphate  of  iron  with  the  greater  propor- 
tion of  oxygen,  does  not  produce  the  same  effect  00  sul- 
phurous acid,  by  converting  it  into  sulphuric  acid,  and 
thus  to  form  a  sulphate  of  iron,  as  the  oxide  of  man- 
ganese, because  iron  has  a  stronger  affinity  fur  oxjgen      iptp 
than  sulphurous  acid.     Thus  we  have  seen,  in  conse- Strong  alB- 
queuce  of  the  same  affinity  of  iron  for  oxygen,  that  "'^7  ^  '"'^ 
it  decomposes  Hulphuric  acid,  and  converts  part  of  it^^^'^^^*^ 
into  sulphurous  acid,  and  that  it  even  decomposes  sul- 
phurous acid,  by  separating  its  sulphur,  which  combines 
with  the  oxide  as  it  is  formed,  and  constitutes  the  sul- 
phurated sulphite  of  ir^.     Neither  of  these  sulphites 
of  iron  give  a  black  eoK>ur  with  the  infusion  of  nut- 
galls,  nor  a  blue  colour  with  the  prussiate  of  potash  y 
from  which  it  is  inferred  that  the  iron  is  in  its  mini- 
mum state  of  oxidatioui  or  in  that  of  a  green  sulphate, 
of  iron* 


3.  Nitrate  of  Iron. 


1920 


Nitric  acid  acts  with  great  violence  on  iron ;  a  great  PKpanu 
quantity  of  ni;rous  gas  is  diiiengaged,  especially  when^°* 
the  acid  is  a  little  diluted  with  water.     When  diluted      192 1 
acid  has  been  employed,  the  solution  is  of  a  yellowish  Properties, 
green  colour,  and  when  it  is  exposed  to  the  air,  it  as- 
sumes a  pale  colour,  in  consequence  of  the  nitrous  gas 
which  it   holds   in   solution,   combining  with  oxygen, 
and  being  converted  into  nitrie  acid.     When  it  is  ex- 
posed to  the  air,  or  concentrated  by  evaporation,  a  pre- 
cipitate of  the  red  oxide  of  iron  is  formed,  because  it 
combines  with  another  portion  of  oxygen,  and  is  con- 
verted from  the  green  to  the  red  oxide.     By  means 
of  the  alkalies,  the  green  oxide  is  precipitated  from  this 
solution.  192  a 

Red  nitrate  g/'aro^.— This  is  the  salt  formed  with  ?»«!»«- 
nitric  acid  and  the  red  oxide  of  iron.     It  is  prepared  ^^' 
by  exposing  the  green  nitrate  uf  iron  to  the  air,  which 
absorbing  oxygen,  is  converted  into  the  red  nitrate. 
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Iron,  flee,  tf  iron  be  disMlved  in  C9neeiitr9ted  nitric  nerd,  the  iron 
is  coiiTerted  into  the  red  oxide,  and  this  combining^ 
with  the  ondecom posed  add,  also  forms  the  red  nitrate 
of  iron«  The  solution  of  this  salt,  which  is  of  a  brown 
colour,  does  not  crjrstalltze  $  when  it  is  evaporated,  it 
sttsames  the  form  of  a  jelly,  or  deposits  a  red  powder* 
When  this  salt  is  heated,  the  actd  is  driven  off,  and  the 
red  oxide  remains  behind.  The  red  nitrate  of  iron  ^vea 
a  black  colour  with  the  infusion  of  gaHs,  and  a  bine 
precipitate  with  prussiate  of  potash,  &om  which  it  ap- 
pears, that  the  iron  is  in  its  highest  degree  of  oxidation. 
This  has  been  fbllj  demonstrated  by  an  experiment 
made  by  Vauqoelin.  Concentrated  nitric  acid  was  kept 
for  some  months  on  black  oxide  of  iron,  without  any  ap- 
parent change.  The  nitric  acid,  however,  lost  its  acidi- 
ty, and  acquired  a  neutral  taste.  The  liquid  had  as- 
sumed a  brown  colour ;  and  large  crystals,  transparent 
and  white,  with  a  slight  tinge  of  violet  by  looking 
through  them,  were  formed.  I'he  crystals  were  in* 
square  prisms,  terminated  by  two-sided  ridges.  Tbia 
salt  was  extremely  deliquescent,  and  had  a  pungent 
inky  taste.  The  solution  in  water  becomes  red,  as  is 
also  the  precipitate,  by  means  of  ammonia  and  potash, 
l^ussiate  of  potash  gives  a  fine  blue  precipitate* 

4.  Muriate  of  Iron. 


I.  When  iron  filings  are  exposed  to  mnrtatic  acid 


Actioa  of 

mttriatic      g/^  they  soon  become  black,  and  are  converted  into 

state 'of  m  '^*  '^'^  ®^  red  oxide.  This  is  owing  to  the  decom- 
'  position  of  the  water  which  the  gas  holds  in  solotion. 
The  bulk  of  the  gas  is  increased  by  the  addition  of  hy- 
drogen gas,  from  this  decomposition  6f  water.  When 
the  whole  of  the  muriatic  acid  is  absorbed  by  the  iron 
in  the  state  of  oxide,  hydrogen  gas  only  remains  in 
the  vessel  in  which  the  process  has  been  conducted* 
When  a  little  water  is  added,  it  assumes  a  green  co-  - 
lour,  having  combined  with  the  mnriate  of  iron  in  the 
1916  liquid  state. 
In  the  li-  2.  Liquid  muriatic  acid  -acjLupon  iron  in  propor« 
quid  itate.  ^j^q  ^^  [^  degree  of  concentninon,  •  and  the  action  is 
the  more  violent  as  it  u  less  concentrated.  An  effer- 
vescence takes  place,  with  the  disengagement  of  hydro- 
gen gas.  As  the  iron  is  oxidated  by  the  decomposition 
of  the  water,  it  is  dissolved  in  the  acid*  ^Tbis  solution 
is  of  a  pale  yellowish  colour,  and  of  a  strong  styptic 
taste.  When  it  is  evaporated  to  the  consistence  of  sy- 
rup, it  forms,  on  cooling,  a  viscid  mass,  in  which  are 
found  needle-shaped,  deliquescent  crystals.  When  this 
sdvltion  is  exposed  to  the  air,  or  stronsly  heated,  it  as- 
sumes a  brown  colour,  and  deposits  oxide  of  iron. 

Bed  muriate  ^/'firoii.— 'When  the  red  oxide  of  iron  ia 
treated  with  muriatic  acid,  the  acid  dissolves  the  iron, 
and  forms  a  solotion  of  a  deep  brown  colour.  During 
the  solution,  oxymnriatic  acid  is  formed  and  given  out, 
which  is  owing  to  the  combination  of  a  portion  of  the 
oxygen  of  the  oxide  with  the  muriatic  acid.  The 
oxide,  thus  deprived  of  a  portion  of  its  oxygen,  com- 
bines with  the  muriatic  acid,  and  forms  nsd  muriate  of 
iron.  When  this  solution  is  evaporated  to  dryness,  it 
affords  a  yellow  coloured  mass,  which  is  deliquescent  in 
the  air.  This  salt  does  not  absorb  nitrous  gas,  and  it 
is  converted  into  muriate  of  iron  by  the  action  of  snl* 
phtirated  hydrogen  gas.  When  it  ia  precipitated  by 
the  alkalieSi  the  oxide  is  not  farther  changed,  by  ex- 

3 


posorte  Co  the  air.    The  iofnsiea  of  not^giUs  gives  a  j,^g  ^^ 
black  colenr,  and  the  prusiiale  of  potash  a  bine. 

5*  Hyptrexynmriate  of  Iron. 

This  salt  was  /brmed  by  Mr  Chenevix,  by  directmg 
a  stream  of  oxy muriatic  acid  gas  into  water,  having 
red  oxide  of  iron  diffused  in  it;  but  its  properties 
have  not  been  ascertained. 

6.  Floate  of  Iroo* 

Fluoric  acid  has  a  very  powerful  action  00  iron, 
wbidi  is  owing  to  the  evolution  of  hydrogen  gas,  and 
the  decomposition  of  water.  The  iron  is  oxidated, 
and  dissolves  !n  the  acid^  forming  a  fiuatt  of  iron. 
The  solution  has  a  stypticy  metallic  taste,  does  not 
afford  crystals  by  evaporation,  but  assumes  a  gelatinoos 
form.  Evaporated  to  dryness,  it  becomes  hard  and 
solid ;  aad  when  strongly  heated,  the  acid  is  driven 
off,  and  there  remains  behind  the  red  oxide  of  iron, 
so  tliat  this  salt  is  the  red  fluate  of  iron.  The  red 
oxide  of  iron  is  also  soluble  in  fluoric  acid,  and  com- 
municates to  it,  according  to  Scheele,  an  aluminous 
taste.  The  fluate  of  iron  ia  decomposed  hy  sulphane 
acid,  and  is  precipitated  by  the  alkalies  and  the 
earths. 

y%  Borate  of  Iron. 

Boracic  acid  promptea  the  oxidation  of  iron  by  wa- 
ter very  slowly.  The  borate  of  iron  may  be  obuined 
by  precipitating  the  snlphate  of  iron  bj  means  of  the 
borate  of  soda,  or  borax.  The  borate  of  soda  is  pre- 
cipitated in  the  forn  of  a  whitish  ponder.  It  is  insolu- 
ble in  wateri"  but  its  other  prc^ertiea  have  not  been  as- 
certained. 

8.  Phosphate  of  Iron. 

Fhoophoric  acid  combinea  very  dowly  with  iroo,p,tpin^ 
but  af^r  the  oxidatioo  of  the  melal  kaa  taken  plaoSytion. 
it  forms  with  its  osdde  an  inaoloble  salt.  The  phos- 
phate of  iron  may  be  prepared  by  addmg' »  aolotion  of 
an  alkaline  phoaphate  to  a  solution  of  solphmle  or  nitrate 
of  iron.  The  alkali  leaves  the  phoaphario  acid^  aedxooi- 
bines  with  the  sulphuric  or  nitric  j  while  the  phosphoric 
acid  conbinea  with  the  iroo^  and  forms  »  pho^hate  of 
iroD»  which  ia  ia  the  state  of  white  preoipicate.  Phos- 
phoric aoid  conbinea  witk  both  oxides  of  iron,  and 
conatitntea  either  %  green  or  s  red  phoaphate.  The 
rod  phoaphate  of  iron  may  be  obtained  by  preeipitat* 
iog  the  red  aanriate  of  iron  in  aelntion,  by  means  of 
phosphate  of  potaah  or  aoda  ^  and  when  tbia  latter  salt 
la  treated  with  pane  fixed  aUcaliea,  a  brownish  red 
powder  is  precipitated,  whioh  is  the  red  phosphate  of 
iron,  with  exoeaa  of  base.  It  ia  nearly  inaoloble  in 
acids  and  in  water,  hot  is  eoloble  in  the  serom  of 
blood,  and  the  white  of  an  egg,  commnnicating  to  ,^2$ 
them  a  brown  colour.  This  salt  ensts  in  the  blood  ofcolwni^ 
animals,  and  to  it  the  red  colenr  of  the  blood  isblo^i. 
owing. 

9.  Carbonate  of  Iron* 

Carbonie  aeid  combinea  rendily  with  the  oxide  of 
iron.  This  is  the  case  when  iron  mats  in  the  airj  for 
in  proportion  as  the  oxidation  of  the  iron  ia  eflected, 
it  combines  with  the  earbonio  ncid  of  the  atmospbeivi 

and 
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IroD,  ^a  *n^  formt  a  earlionate  of  Iron.  This  acid  dissolved  in 
water,  when  brooght  in  contact  with  iron,  acts  opon  it 
slowly  }  and  there  is' disengaged,  but  withoMt  efferves* 
cence,  a  perceptible  odonr  of  hydrogen  gas,  and  the 
water  acquires  in  the  course  of  a  &w  hours  an  astrin- 
gent  taste.  When  tbb  solotioo  is  exposed  to  the  air, 
as  Bergman  observed,  it  becomes  covered  with  an  iri« 
desocat  pellicle,  and  is  decomposed  by  Ume  and  the 
alkalies*  But  the  alkaline  carbonates  have  no  such 
effect.  This  solvtion  of  the  carbonate  of  iron  converts 
the  syrup  of  violets  to  a  green  colour.  When  it  is 
evaporated,  it  deposits  the  salt  in  the  form  of  a  reddish 
ochre.  It  is  this  carbonate  of  iron  which  exists  in  mi- 
neral waters,  to  which,  for  this  reason,  the  name  of  cAa- 
lybeate  has  been  given  to  waters.  Rust  is  a  carbonate 
of  iron,  mixed  with  the  oxide.  Fourcroy  found  by 
diatiUbg  it,  that  it  yielded  earbonie  add  gas  and  a 
Uttle  water,  and  there  remained  black  oxide  of  iron  \ 
and  distilled  with  muriate  of  aounooia,  it  affsrded  car- 
bonate of  ammonia.  The  oonpoaent  parts  of  this  car- 
bonate, according  to  Bergman,  arey 

Acid        24 
Oxide      76 
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Red  Anemaie  </"  Troi;!.— This  salt  is  prepared,  either  iron,  ftte. 
by  boiling  arson iate  of  iron  in  nitric  acid,  or  by  adding 
arseniate  of  ammonia  to  a  solution  of  red  sidphatc  of 
iron.     It  is  composed  of 

Acid  42.4 

Oxide  37.2 

Water  20.4 


100 


10.  Arseniate  of  Iron. 

1.  When  iron  is  digested  with  arsenic  aetd,  it  is  di»* 
solved,  and  towards  dM  end  of  the  process  the  aolotiott 
aasDines  the  form  of  a  jeliy.  But  ifit  be  conducted  in 
a  dose  vessel,  no  coagulation  takes  place.  By  exposiiig 
it  to  the  open  air  fiir  some  horns,  the  surface  beoocnei 
so  solid,  ^at  the  vessel  may  be  inverted  without  any 
part  of  it  dropping  out.  The  solution  which  has  aoC 
been  expooed  to  the  i|ir,  aibrds  a  precipitate  with  pot" 
ash,  of  a  greenisk«gmy  colour,  from  which  there  io  dis« 
enyiged  by  hiat,  arsensoiis  add,  and.  there  rematno 
behind  a  red  oxide  of  iron.  One  part  of  iron^filings 
distilled  with  four  of  eonorote  arsenic  acid,  swell  op  and 
iniame ;  the  melalUc  acid  is  sublimed,  and  brown  spots 
appear  on  the  sides  of  the  reloit*  From  Ais  experi* 
meot  it  appears,  that  the  umi  has  carried  off  the  oxy» 
gen  from  the  add. 

2.  ABsenio  add  does  not  prseipitate  iron  from  its 
idiitions,  b«t  the  arseniates  or  arscnites  form  a  very 
salable  precipitate,  which  beoomes  ydlow  or  rsd  ta 
contactwicbthoair.  This  precipitate,  which  is  ftntblo  at 
a  high  temperature,  oxhales  the  odour  of  ananie  when 
it  is  melted,  is  converted  into  black  scoriie  when  it  is 
treated  with  cfaarcod,  gi^s  out  a  considerable  quantity 
of  arsenic,  and  is  reduced  to  the  state  of  black  oxide  of 
iron. 

3.  Arssttie  acid  combines  with  both  the  oxideo  of 
iron.  The  green  arseniate  of  isoo  may  be  obtained 
by  adding  a  solution  of  arseniata  of  anmionta  to  a  so- 
lution of  sulphite  of  iroii.  The  arseniate  predpitatea  in 
tbe  form  of  powder  which-  is  insduble  io  water.  The 
component  parts  of  this  sdt,  according  to  Cheneviz, 
are 


Acid 

Oaide 

Water 


S8 
43 

100 
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Both  thete  salts  have  been  found  native* 

I  J.  Tungstate  of  Iron. 

Tnngstie  acid  has  no  £^at  effect  on  iron  in  the 
cold.  Iron  immersed  in  a  sohitiea  of  this  acid  in  nm^ 
riatic  acid,  communicates  to  it  a  beautiful  bine  co- 
lour, which  is  owing  to  the  decomposition  of  the  tnng- 
stie acid,  and  to  its  reduction  to  the  metallic  state  by 
means  of  tbe  iron.  Tnngstie  acid  precipitates  from 
the  solution  of  iron  in  sulphuric  acid  tungstate  of  iron. 
Tungstate  of  iron  exists  native  under  the  name  oi. 
wolfram. 

12.  M olybdate  of  Iron. 

The  alkaline  molybdates  which  are  soluble  pred« 
^tate  iron  from  its  solution  in  acids  of  a  brown  co« 
lour. 

13.  Ghromate  of  Iron. 

If  chromic  acid,  combined  with  an  alkali,  be  added 
to  a  solution  of  the  red  sulphate  of  iron,  a  precipitate  is 
immediatoly  formed,  of  a  bsown  cdoor )  but  if  an  al- 
kaline chromate  be  added  to  the  gveea  sulphate  of  iron, 
the  precipitate  is  green,  becanso  the  chromic  add  is 
deprived  of  a  portion  of  its  <mygen,  aad  is  converted  to 
the  state  af  green  oxide  *. 

14.  Columbate  of  Iron.  CMkl  vL 

Tbe  cdnmbate  of  iron  is'foond  native,  and  from  the^  *'^ 
only  spedmen  which  has  yet  been  discovered,  Mr 
Halehet  extraoted  a  Itow  metal,  which  has  been  de* 
scribed  under  the  name  of  colnmbinm.  It  is  of  a  dark* 
brownish  gray  odour,  has  a  vitreous  lustre,  and  a  lamel- 
lated  structure.  According  to  Mr  Hatebet,  it  is  com« 
posed  of 

Columbic  acid     77.5 
Oxide  of  iron      2i.6 
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1 5.  Acetate  of  Iron. 

I.  AosUo  acid   dissdves  iron  with  ^ffKrveocenoe,  p„?^_ 
with  the  evolution  of  hydrogen  gas.    The  liquid  as-tioiL^~ 
sumos  a  reddish-brown  colour,  and  by  evaporation 
becomes  a  gelatinous  mass,  in  which  are  found  long 
brown  crystals*    This  sdt  has  a  sweetish  styptic  taste. 
It  is  decomposed  by  beat,  and  is  deliqaescent  in  the  • 
dr.     When  it  is  heated  till  it  no  longer  oives  out  the 
odour  of  vin^m,  it  leto  fdl  a  yellowish  oxide,  which  is 
easily  reduced,  and  is  attraoted  by  the  magnet.    The 
alkalies  separate  the  iron  nearly  in  the  state  of  black 
oxide.    This  sdution  afibrda  a  black  pnddtato  with 
the  infttsioii  ot  nnt*galls,  and  a  hhie  with  the  aUudine 
pmssiatM* 

a..  The 
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IroD»  &e.       3«  The  solution  of  this  salt  is  prepared  in  the  Isrge 

^  way  with  old  iron,  and  vinegar  obtained  from  grain 

In  the^lRf»e  ^^  molasses.     They  are  exposed  to  the  air  in  large 

•^»  Tesselsy  and  as  the  fermentation  of  the  liquid  goes  on, 

it  is  converted  into  acetic  acid,  the  iron  w  oxidated, 

and  dissolved  bj  the  acid*     This  solation  is  employed 

in  dveing  and  calico-printing. 

dreen  acetate  of  tron.— -This  salt  has  been  formed 
by  dissolving  snlpharet  of  iron  in  acetic  acid.  It  af- 
fords crystals  by  evaporation,  in  the  form  of  prisms, 
and  of  a  green  colour.  The  taste  is  styptic  and  sweet- 
ish. It  gives  a  white  precipitate  with  the  alkaline 
prossiates,  and  no  change  is  effected  by  the  infusion  of 
galls.  When  the  solution  of  this  salt  is  exposed  to  the 
^  air,  it  very  readily  absorbs  oxygen,  and.  is-  converted 

•  jMir,      into  red  acetate  of  iron*. 
JRoy.  huttt. 

'•  P;  3°«*  16.  Oxalate  of  Iron. 

Prepara.  Oxalic  acid  produces  a  violent  action  on  iron,  with 
^"*  the  evolution  of  hydrogen  gas.     This  solution  has  a 

very  styptic  taste,  and  forms  by  evaporation  prismatic 
crystals  of  a  greenish  yellow  colour.  When  this  solu- 
tion is  exposed  to  the  air,  or,  when  it  is  heated,  it  as- 
sumes a  red  colour,  which  is  owing  to  the  absorption  of 

Caumn^    oxygen,  and  its  conversion  into  red  oxalate.    The  oxa- 

tion.  htte  of  iron  is  composed  of 

Acid  SS 

'Oxide         45 

loo 

I 

Red  oxalate  of  ifro;i.— Oxalic  acid  precipitates  the 
red  oxide  of  iron  from  the  solution  in  sulphuric  acid, 
and  forms  an  oxalate  of  iron  of  a  fine  red  colour. 
The  red  oxalate  of  iron  does  not  crystallize,  and  has 
little  solubility  in  water.  This  has  been  proposed  to 
be  employed  as  a  jiigment.  None  of  the  acids  dissolve 
the  oxides  of  iron  more  readily  than  oxalic  acid,  and 
especially  the  gallate  of  iron.  On  this  account  it  an- 
swers well  for  removing  spots  of  ink,  for  which  purpose 
also  the  acidulous  oxalate  of  piftasb,  or  salt  of  sorrel, 
is  also  employed. 

17.  Tartrate  of  Iron. 

1.  Tartaric  acid  dissolves  iron  with  effervescence, 
and  the  evolution  of  hydrogen  gas.  The  solution  be- 
comes of  a  red  colour,  and  assumes  the  form  of  a  gela- 
tinous mass,  but  does  not  crystallize.  This  is  the  red 
tartrate  of  iron. 

2.  But  when  tartaric  acid  is  added  to  the  solution 
of  sulphate  of  iron,  and  heat  applied,  a  precipitaie  is 
formed,  which  is  not  very  soluble,  but  affords  lamel- 
lated  crystals.  This  is  the  compound  of  tartaric  acid 
with  the  green  oxide  of  iron,  for  it  does  not  fofm  a 
precipitate  with  the  alkaline  prnssiates,  without  the  ad- 
dition of  nitric  acid* 

18.  Tartrate  of  Potash  and  Iron. 

This  triple  salt,  which  was  formerly  called  ckafy* 
heated  tartar^  and  tartarised  tincture  of  Mars^  is  pre- 
pared by  forming  into  a  paste  with  water,  six  parts  of 
iron  filings  with  16  of  tartar  in  powder.  The  mix- 
ture is  left  at  rest  for  24  hours;  and  being  diluted 
with  192  parts  of  water,  is  boiled  for  two  hours,  when 
crystals  are  deposited  of  tartrate  of  potash  and  iron. 

a 
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19.  t^itrateof  Iron. 

Citric  acid  acts  upon  iron  with  efferveseence,  ocea-. 
*  siened  by  the  eroUsion  of  hydrogen  gas.  The  solution 
becomes  of  a  brown  colonr  \  it  deposits  by  spootane* 
ous  evaporation,  small  crystals  of  citrate  of  iron.  By 
evaporating  with  heat,  it  becomes  black  as  ink,  and 
ductile  while  it  is  hot,  but  falls  to  powder,  and  be- 
comes very  black  when  it  is  cold.  This  salt  has  a  ve- 
ry astringent  taste,  and  is  very  soluble  in  water.  It  is 
composed  of 

Acid  69.62 

Oxide  30.38 

100.00 

The  crystals  which  were  obtained  by  spontaneous 
evaporation,  were  probably  the  green  citrate  \  and  the 
black  mass,  by  the  action  of  heat,  is  probably  convert- 
ed into  the  red  citrate  of  iron. 

20.  Malate  of  Iron. 

Malic  acid  gives  a  brown  solution  by  its  action  on 
iron,  but  it  does  not  crystallize. 

21.  Gallate  of  Iron. 

It  has  frequently  been  mentioned,  in  describing  tliSQ^i^^i^ 
salts  of  iron,  that  the  infusion  of  nut-galls,  or  gallic pnit 
acid,  produces   no  precipitate  or  change   of  colonr,  bbikco* 
when  it  is  added  to  salts  of  iron  in  solution,  of  which  ||"'^^ 
the  black  or   green   oxide  constitutes  the  base;  hot^^^^ 
when  the  acid  is  added  to  «  solution  of  a  salt  of  iron, 
having  the  red  oxide  for  its  base,  a  black  precipitate 
is  immediately  formed.     From  this  it  appears,  that  the 
black  precipitate  can  only  be  obtained  from  the  red 
oxide  of  iron,  or  it  is  the  gallate  of  iron  in  the  highest     ^  .. 
degree  of  oxidation.  Writing  ink  is  a  compoond  of  thefok. 
solution  of  gallate  of  iron  and  the  tanning  principle. 
The  important  qualities  of  good  ink  are,  that  it  shall 
be  durable,  and  have  a  black  colour.     On  this  subject 
Professor  Robison  observes,  in  bis  Notes  on  Dr  Black's 
Lectures,  that  **  the  great  art  in  ink-making  is  to  have 
a  superabundance  of  astringent  matter  to  counteract  the 
disposition  of  the  iron  to  a  farther  calcination,  which 
renders  the  ink  brown.    It  would  be  a  great  improve- 
ment  in  the  manufacture  of  writing  paper,  if  some 
astringent  matter  could  be  introduced.    A  little  ardent 
spirits  effectoally  prevents  the  spoiling  of  ink  by  keep* 
ing,  but  n»kes  it  sink  and  spread. 

A  good  Proportwnjir  WriHf^Ink. 

Basped  logwood,  10  oonces ; 
Best  gall-nuts  in  coarse  powder,  3  ounces; 
Gum  arabic  in  powder,  2  nances ; 
Green  vitriol,  i  ounce ; 
Rain  water,  2  quarts ; 
Cloves  in  coarse  powder,  i  drachm« 
Boil   the    water  with  the  logwood   and  gum  to  one 
half;  strain  the  hot  decoction  into  a  glazed  vessel ; 
add  the  galls  and  cloves  ;   mix  and  cover  it  op. 
When  nearly  cold,  add  the  green  vitriol,  and  stir 
it  repeatedly.    After  some  days,  decant  or  strain  «j{^*i 
the  ink  into  a  bottle,  to  be  kept  close  corked  in  ax^r.ii 
dark  place*.  P'4o*' 
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Iron,  Ace.      Ink  U  tooietiinet  of  a  very  pak  colour  wben  fint 
<      i      » nsedy  but  bocomos  black  by  expoturo  to  the  air.    This 
^93 s     ig  owiog  to  the  absorption  of  ozygoiu    The  green  vU 
^MJe     ^^'^^^  ^^  sulphate  of  iron,  which  is  employed  in  making 
coloux;        '^^  ^^  ^^^  ^^  '^'^^  fully. saturated  with  oxygen,  or  is 
not  in  the  state  of  red  oxide.     It  is  the  conyersion  of 
the  green  into  the  red  oxide,  which  takes  place  when 
it  is  exposed  to  the  air.    The  use  of  gum  in  the  com- 
position of  ink  is  to  prevent  the  precipitation  of  the 
black  particles,  and  also,  it  is  supposed,  to  act  as  a 
varnish,  to  defend  it  from  the  air,  which  might  give  it 
a  brown  colour  by  farther  oxidation. 

a2*  Benzoate  of  Iron. 

Benxoie  acid  readily  dissolves  the  oxide  of  iron,  and 
forms  with  it  yellowish  crystals,  which  are  sweet  to  the 
taste,  effloresce  in  the  air,  and  are  sol  able  in  water  and' 
in  alcohol.  Gallic  acid  prodoces  a  black  precipitate, 
and  the  prossiates  give  a  blue.  It  is  decomposed  by 
the  alkalies,  and  by  the  carbonates  of  lime  and  barytes. 
The  acid  is  driven  off  by  beat  *• 

23.  Succinate  of  Iron. 

Succinic  acid  combines  with  the  oxide  of  iron  f  and 
the  solution,  by  evaporation,  affords  small  radiated  cry- 
stals, which  are  transparent  and  of  a  brown  colour* 
This  salt  is  insoluble  in  water.  It  may  be  formed  by 
adding  an  alkaline  succinate  to  the  solutions  of  iron  in 
acids« 

24.  Suberate  of  Iron. 

Suberic  acid  decomposes  the  sulphate  of  iron,  and 
produces  a  deep  yellow  colour  t. 

25.  M ellate  of  Iron. 

Mellitic  acid  produces  a  copious  precipitate  of  an 
Isabella-yellow  coloor,  in  the  solution  of  iron  in  nitric 
acid.     This  precipitate  is  readily  dissolved  in  muriatic 

26.  Lactate  of  Iron. 
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Lactic  acid  combines  with  iron,  and  forms  with  it  a 
salt  which  does  not  crystallixe.  The  solution  is  of  a 
brown  colour* 

27.  Pnissiate  of  Iron. 

I.  Prossio  acid  combines  with  both  the  oxides  of 
iron.  When  tbe  prussiate  of  potash  is  added  to  a  so« 
lution  of  the  green  sulphate  or  muriate  of  iron,  a  white 
precipitate  is  obtained.  This  shews,  as  has  been  al- 
ready observed,  that  the  base  of  these  salts  is  in  its 
lowest  degree  of  oxidation*  It  is  in  the  state  of  green 
or  black  oxide.  But  if  the  prussiate  of  potash  be  pour* 
ed  into  a  solution  of  tlie  red  sulphate  of  iron,  a  fine  blue 
precipitate  is  formed,  which  is  Prussian  blue,  or  a  prus- 
siate of  iron  in  the  state  ef  red  oxide. 

a.  When  the  white  precipitate  of  iron  is  exposed  to 
the  air,  it  gradually  absorbs  otygeo,  and  is  converted 
into  the  blue  prussiate,  or  Prussian  blue.  Qn  the  other 
4>and,  tbe  blue  pruasiate  may  be  converted  into  the 
white,  by  preserving  it  in  a  close  vessel,  with  plates  of 
iron  or  tin*  Tbe  metaliie  substance  deprives  the  iron 
vf  part  of  its  oxvgeo,  and  makes  it  pass  to  the  state 
nf  green  oxide }  in  which  state*  coqabiaed  with  prossic 

Vol.  V.  Part  U.  t 


acid,  it  is  colonrlcss.    Solpbuvated  hydrogen  gas  nrs-  iren,  &c. 
duces  a  similar  effect,   by  depriving  the  iron  of  its  ^«*     \f*   ^ 
oxygen.     Nitric  and  oxymuriatio  acids  convert  the 
white  prussiate  into  blue,  by  giving  op  their  oxygen, 
which  combines  with  the  iron,  and   forms  the  red 
oxide* 

II.  Action  of  the  Alkalies,  &c.  on  Iron. 

1940 

1.  Iron,  in  the  metallic  state,  has  a  very  feeble  ac-  AlkaKci. 
tion  on  the  alkaUes  and  earths.     The  alkalies,  in  their 

pure  and  concentrated  state,  promote  the  decomposition 
of  vrater  by  means  of  iron.  Hydrogen  gas  is  disen- 
gaged, and  the  metal  is  converted  into  the  state  of  black 
oxide,  or  marital  etkicps ;  but  there  seems  to  be  no 
perceptible  solution  of  the  oxide  of  iron,  which  is  thus 
formed  in  the  liquid  alkalies.  ^     ^ 

2.  The  brown  oxides  of  iron  readily  combine  with  fUtftha. 
the  earth  suspended  in  water.  This  combination  has 
been  long  employed  on  account  of  its  properties  of  as^ 
snming  a  great  degree  of*  solidity  and  hardness,  as  a 
cement,  and  especially  as  a  cement  or  mortar  to  be 
employed  under  water.    Hence  volcanic  productions, 

as  pmisasolana  eartAs^  which  contain  a  considerable 
proportion  of  oxide  of  iron,  are  often  employed  for  this 
purpose*  The  oxide  of  iron  combines  also  with  the 
earths  by  means  of  fusion,  and  compiunicates  to  them 
various  shades  of  colour,  according  to  .the  degree  of 
oxidation,  and  the  proportion  of  oxide  employed.  In 
this  state  it  is  used  in  the  fabrication  of  enamels  and 
odoored  glass.  j^^^ 

3.  Tbe  alkaline  sulphates  are  decomposed  by  irenSulfluaei. 
at  a  hiffh  temperature.    The  iron  deprives  the  sulphu- 
ric acid  of  its  oxygen,  and  reduces  it  to  the  state  of 
aolphur.     Fourcroy  heated  for  an  hour  in  a  covered 
orucible,  one  part  of  sulphate  of  potash,  with  two  of 

iron  filings.  He  obtained  a  kind  of  granulated  scoria, 
which  bad  swelled  up,  and  was  of  a  deep  green  on  the 
surface.  It  was  extremely  hard,  and  exhibited  in  some 
of  the  internal  cavities,  shining  six-sided  plates  of  black 
oxide  of  iron.  It  had  a  hot,  acrid  taste.  When  redu- 
ced to  powder)  it  exhaled  the  fetid  odour  of  snlphora- 
ted  hydrogen  gas*  It  was  not  deliquescent  in  the  air  \ 
and  diluted  with  10  parts  of  water,  it  was  of  a  deep 
green  colour.  This  was  a  solution  of  hjdrosulpburet 
of  potash,  holding  a  small  quantity  of  iron  in  solution. 
Sulphur  was  precipitated  by  the  addition  of  acids,  with 
the  evolution  of  sulphurated  hydrogen  gas.  ^ 

The  nitrates  are  also  decomposed  by  means  of  ircm  |if im^eg, 
heated  to  redness.  Two  or  three  parts  of  nitre,-  with  . 
one  of  clean  iron  filings,  well  triturated  together,  and 
projeoted  into  a  red-hot  crucible,  give  out  at  each  pro- 
jection a  great  number  of  vivid  sparks.  After  the  de* 
tonation,  a  half-fused  mass  remains,  of  a  reddish  yellow 
coloor,  which,  by  ¥rashing  with  water,  affords  pure  pot- 
ash, and  there  remains  an  oxide  of  iron  in  its  highest 
degree  of  oxidation.  Steel  also  detonates  with  nitie, 
apd  gives  out  a  very  brilliant  red  flame.  These  mix- 
tures are  employed  in  artificial  fire-works. 

5.  Seme  of  the  muriates  are  also  decomposed  byi^^lj^l^^ 
iron.  The  experiment  of  Seheele,  in  which  the  muri- 
ate of  coda  was  decomposed  by  means  of  iron,  has  nU 
ready  been  mentioned.  The  muriate  of  nmmonta  is 
readily  decomposed  by  iron  with  tbe  asftistancr  of  heat. 
Hydrogen  and  ammooiacal  gaves  are  disengag4*d.  A 
preparation  fbrmerly  known  by  the  name  of  mariuii 
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Iron,  &e.  ommoniaealJlowerM^  was  made  with  16  parU  of  muriate 
'  of  ammoiiia  and  one  of  iron  filings.  This  miztore  is. 
sablimed  in  two  earthen  Tessels,  the  one  being  inverted 
over  the  other.  A  small  quantity  of  the  muriate  of  am- 
monia only  is  decomposed,  and  the  salt  assumes  a  yel- 
lowish colour,  with  a  small  portion  of  muriate  of  iron. 
The  muriate  of  ammonia  is  also  decomposed  by  tri- 
turating the  red  oxide  of  iron  with  this  salt.  Am- 
monia is  disengaged,  and  the  oxide  combines  with  the 
acid. 

6.  Hyperoxymnriate  of  potash  produces  a  violent  de- 
tonation with  iron*  Two  parts  of  this  salt  with  one  of 
iron  filings,  detonate  strongly,  and  with  a  vivid  red  flame, 
by  percussion,  or  even  by  sudden  pressure,  or  by  being 
brought  in  contact  with  a  burning  body. 

7.  There  is  no  action  between  the  fluates,  borates, 
phosphates,  or  the  carbonates,  and  iron,  in  the  cold. 

m.  Alloys. 

1.  Iron  combines  with  arsenic  by  fusion,  forming  a 
hrittle  alloy  of  a  white  colour,  analogous  to  the  native 
compound  of  arsenic  and  iron,  known  by  the  name  of 
ntispickeL  It  is  more  fusible  than  iron,  and  is  therefore 
employed,  on  account  of  its  lustre  and  fine  polish,  for 
different  purposes  to  which  iron  is  not  applicable. 

2.  The  alloys  of  iron  with  tungsten,  molybdena,. 
chromium,  columbium,  titanium,  and  uranium,  are 
scarcely  known.  With  titanium  iron  affords  an  alloy 
of  a  gray  colour,  which  is  extremely  infusible. 

3*  The  alloy  of  iron  and  cobalt  possesses  some  of 
the  properties  of  steel.  It  is  extremely  bard,  its 
texture  is  fine-grained,  and  it  is  attracted  by  the 
magnet. 

4.  Iron  combines  with  nickel,  and  the  affinity  be- 
tween these  metals  is  so  strong,  that  it  is  extremely 
difficult  to  deprive  nickel  entirely  of  iron. 

5.  Manganese  is  frequently  found  in  combination 
with  iron,  to  which  it  communicates  a  white  colour, 
and  renders  it  brittle. 

6.  Bismuth  forms  a  brittle  alloy,  with  iron.  It  is 
attracted  by  the  magnet,  even  when  the  proportion  of 
bismuth  amounts  to  three-fourths  of  the  whole.  Twenty 
parts  of  iron  and  one  of  bismuth,  were  broken  by  a 
weight  of  151  lb.  ^  but  four  parts  of  iron  and  three  of 
bismuth  only  supported  35  lb.  These  were  the  ex- 
periments of  Muschenbroeck.  Gellert  has  observed, 
that  the  alloy  of  iron  and  bismuth  has  an  inferior  spe* 
cific  gravity  to  the  mean. 

7.  Iron  combines  readily  with  antimony  by  fusion. 
An  alloy  of  equal  parts  of  these  metals  is  not  attracted 
by  the  magnet,  has  no  ductility,  and  scarcely  any  mal- 
leability. This  alloy  was  formerly  called  martial  re- 
gulu9.  It  is  brittle  and  hard,  and  has  a  less  specific 
gravity  than  the  mean.  Iron  bas'a  stronger  affinity  for 
sulphur  than  for  antimony,  for  when  the  sulpbuiet  of 
antimony  is  heated  with  iron,  it  is  decomposed,  and  the 
iron  combines  with  the  sulphur. 

8.  Iron,  it  has  been  long  supposed,  has  no  action  on 
mercury  \  but  by  triturating  together  the  amalgam  of 
zinc  and  mercury  with  iron  filings,  and  by  adding  to 
the  mixture  a  solution  of  iron  in  muriatic  acid,  and  af- 
terwards by  kneading  this  mixture  and  heating  it,  Mr 
Aiken  obtained  an  amalgam  of  iron  and  mercury, 
having  the  'metallic  lustre  *. 

9*  Zinc  forma  an  alloy  with  iron,  but  combines  with 
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it  in  very  small  proporcioo.     It  has  been  observed  that  Inn,  frc. 
zinc  mar  be  applied  to  the  surface  of  iron  by  fusion,        *'  ■  ■' 
so  as  to  defend  it  firom  the  action  of  the  air,  and  thus  to 
prevent  it  from  rusting.  1954 

lo.  Iron  combines  with  difficulty  with  tin.  Berg- Tin. 
man  made  a  number  of  experiments  on  the  alloy  of  iroa 
and  tin.  He  put  a  quantity  of  tin  into  a  crucible,  an4 
covered  it  with  iron  filings.  The  crucible  was  then  filled 
with  charcoal,  and  closely  covered.  He  exposed  tfao 
apparatus  to  the  beat  of  a  forge  for  half  an  boor,  and 
he' always  obtained  two  distinct  alloys,  correspeod- 
ing  to  the  weight  of  the  metals  which  he  had  en* 
ployed. 

The  one  was  iron  combined  with  a  small  quantity 
of  tin,  and  the  other  tin  nnited  to  a  small  portion  of 
iron.  Tin  alloyed  with  n  of  iron  was  very  malleable, 
might  be  cut  with  a  knife,  had  lost  a  little  of  its  lostrSy 
and  was  a  little  harder.  With  the  fusible  phosphatca 
it  gave  a  brown  glass,  which  was  less  fusible  ^  and  by 
the  addition  of  nitric  acid,  it  became  black,  and  there 
was  separated  an  insoluble  powder.  Iron  combined 
with  half  its  weight  of  tin,  exhibits  some  of  the  pro- 
perties  of  the  latter.  It  is  slightly  malleable,  cannot 
be  cut  with  a  knife,  unites  with  difficulty  with  mer- 
cury and  with  the  phosphates,  and  in  fusion  with  the 
latter,  gives  out  brilliant  sparks,  which  do  not  appear 
from  the  iron  or  tin  alone.  This  inflammation  is  still 
more  brilliant  when  the  quantity  of  tin  is  increased 
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Tin  combines  with  iron,  and  adheres  strongly  to  itsTSa^firtt. 
surface,  forming  a  thin  covering.  This  is  one  of  the 
most  useful  combinations  of  tin,  for  it  renders  the  iron 
fit  for  a  great  many  valuable  purposes,  for  which, 
otherwise,  on  account  of  its  strong  tendency  to  oxida- 
tion or  rusting,  it  would  be  totally  inapplicable.  This 
is  well  known  by  the  name  of  tin-plate^  or  white  iron*  i^S^ 
The  process  of  tinning  iron  is  the  following:  The ^•JJJ" ^ 
plates  of  iron  being  reduced  to  the  proper  thicknessi^^'^* 
are  cleaned  by  means  of  a  weak  acid.  For  this  pnr^ 
pose  the  surface  is  first  cleaned  with  sand,  to  remove  any 
rust  that  may  have  formed.  They  are  then  immersed 
in  water  acidulated  with  a  small  quantity  of  sulphuric 
acid,  in  which  they  are  kept  for  24  hours,  and  oc- 
casionally agitated.  They  are  then  well  rubbed  with 
cloths,  that  the  surface  may  be  perfectly  dean.  The 
tin  is  fused  in  a  pot,  the  surface  of  which  is  covered 
with  an  oily  or  resinous  matter,  to  prevent  its  oxidation. 
The  plates  of  iron  are  then  immersed  in  the  melted 
tin,  and  are  either  moved  about  in  the  liquid  metal,  or 
are  dipped  several  different  times.  They  are  then 
taken  out,  and  rubbed  with  saw-dust  or  bran,  to  remove 
the  impurities  from  the  snr&ce. 

It  is  said  by  some  chemical  writers,  that  the  tin  not 
only  covers  the  snrfaee,  but  penetrates  the  iron  eomplete» 
ly,  so  as  to  give  the  whole  a  white  colour.  This  seems 
to  be  quite  a  mistake,  which  may  be  very  easily  proved 
by  the  test  of  experiment.  If  the  snrmce  of  a  piece 
of  tin-plate  be  scraped  with  a  kuife,  the  metallic  par- 
ticles which  are  at  first  separated,  are  not  attracted  by 
the  magnet.  As  the  process  is  eonttnsed,  some  of  the 
particles  are  magnetie,  which  shows  that  they  are  par- 
ticles of  iron,  seraped  off,  after  the  coating  of  tin  is 
separated,  and  this  coating  may  be  so  completely  re- 
nraved  that  the  whole  of  the  particles  are  attracted  by 
the  magnet.    This,  perhaps^  it  may  be  said,  would 
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C«fper,    Uk«  plmee,  even  thoogh  the  iroo  were  alloyed  with 

6t^      m  certain  proportion  of  tie  j  but  when  the  coating  of 

Uo  ie  entirely  removed,  and  the  iron  it  moistened,  it 

i«  soon  covered  with  rust,  in  the  same  way  as  if  it 

never  had  been  combined  with  a  particle  of  tin* 

^i.  Goyton  has  shewn,  that  an  alloy  may  be  form- 
ed of  iron  and  lead,  which  it  was  formerly  supposed 
could  Aot  be  effected.  By  melting  together  equal 
parts  of  lead  and  filings  of  iron,  he  obtained  two  se- 
parate metallic  buttons,  of  which  the  lead  occupied 
the  lower  part  of  the  crucible,  and  the  iron  the  upper 
part.  When  these  were  subjected  to  the  test  of  ex- 
|ieriment,  it  appeared  that  the  lead  contained  a  small 
proportion  of  iron,  and  the  iron  a  small  proportion  of 
kad  *. 

The  uses  of  iron  are  extremely  nomeroos  and  im- 
portant, hot  they  are  so  well  known,  that  it  is  altoge- 
ther unnecessary  to  enumerate  them. 

SecT.  XXL  Of  Copper  and  As  Combinations* 

ICgtory.  i«  Copper  seems  to  have  been  known  in  the  re- 

motest periods  of  antiquity.  It  is  among  the  first  me- 
lals  which  were  employed  by  th^  early  nations  of  the 
world  \  and  indeed  this  might  have  been  expected*  as 
it  is  not  one  of  the  scarce  metals,  is  easily  extract- 
ed from  its  ores,  and  not  diflSicult  to  work.  The 
Egyptians  applied  it  to  a  great  variety  of  uses,  as  it 
appears,  from  the  earliest  period  of  their  history.  The 
Greeks  were  acquainted  with  the  mode  of  working 
copper,  and  employed  it  in  many  of  the  arts.  It  was 
the  ba»ts  of  the  celebrated  Corinthian  metaL  The  Ro- 
mans knew  the  uses  of  this  metal,  and  it  is  generally 
supposed  that  of  it  they  fabricated  the  greatest  number 
of  their  utensils.  The  alloys  which  ihey  made  with 
copper,  after  the  example  of  the  Egyptians  and  Greeks, 
<were  very  numerous,  and  applied  to  a  great  variety  of 
-uses. 

f^^  2.  Copper  exists  in  considerable  abundance  in  na* 

ture ;  it  is  found  native,  alloyed  with  other  metals, 
combined  with  sulphur,  in  the  state  of  oxide,  and  in  that 
of  salt.  It  is  not  iinfrequently  met  with  in  the  native 
state,  sometimes  crystallized  in  an  arborescent  form, 
and  sometimes  in  more  regular  figures.  Copper  exists 
native,  alloyed  with  gold  and  silver.  The  most  abun- 
dant ores  of  copper  are  the  sulpburets,  and  of  these 
there  is  a  considerable  variety,  exhibiting  various  co- 
lours, and  various  forms  of  crystals.  In  the  state  of 
oxide,  it  has  been  found  in  Peru,  of  a  greenish  colour, 
mixed  with  white  sand.  In  the  state  of  salt,  copper  is 
combined  with  the  sulphuric  and  carbonic  acids,  form- 
ing native  sulphates  and  carbonates  of  copper*  The 
latter  present  many  varieties,  but  may  chiefly  be  re- 
ferred to  the  blue  and  green  carbonates. 

.    '^?  3.  The  extraction  of  the  ores  of  copper  is  to  be 

conducted  according  to  the  nature  of  the  combination 
in  which  they  exist.  I'he  following  process  is  recom- 
mended for  the  treatment  of  the  sulphurets  of  copper. 
Tlie  ore  is  first  reduced  to  powder,  and  then  bciled 
with  five  parts  of  concentrated  sulphuric  acid.  The 
solution  is  evaporated  to  dryness,  and  the  residuum  well 
washed  with  warip  water,  to  remove  all  soluble  mat- 
ters. The  solution  being  sufliciently  diluted,  a  plate 
of  copper  IS  immersed  in  it,  which  precipitates  the 
•ilver,  and  afterwards  a  plate  of  iron  to  precipitate  the 
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copper.     It  is  boiled  with  the  plate  of  iron,  till   no    Copper, 
farther  precipitate  takes  place.     The  copper  which  is       Bee. 
thus  obtained,  is  dried  with  a  eentle  heat,  so  that  it '       w     "' 
may  not  undergo  oxidation.     It  is  supposed  that  the 
copper  is  mixed  with  iron,  the  whole  may  be  dissolved 
in  nitric  acid,  and  the  process  is  again  repeated  by  in- 
troducing the  plate  of  iron.     In  this  way  it  is  easy  to 
discover  the  quantity  of  copper  in  the  salphorets  of  this 
metal.  ^^^ 

4.  Copper  is  a  very  brilliant  metal,  of  a  fine  red  Properties, 
colour,  different  from  every  other  metallic  substance. 

The  specific  gravity  of  copper  is  8.584.  When  it  is 
hammered,  it  acquires  a  greater  density.  It  possesses 
a  considerable  degree  of  hardness,  and  some  elasticity. 
It  is  extremely  malleable,  and  may  be  reduced  to 
leaves  so  fine  that  they  may  be  carried  about  by  the 
wind.  It  has  also  a  considerable  degree  of  ductility, 
intermediate,  according  to  Guyton,  between  tin  and 
lead.  The  tenacity  of  copper  is  also  very  greaL  A 
wire  .078  of  an  inch  in  diameter,  will  support  a  weight 
withont  breaking  equal  to  more  than  300  lbs.  avoirdn- 
pois.  Copper  has  a  peculiarly  astringent  and  dis- 
agreeable taste.  It  is  extremely  deleterious,  when 
taken  internally,  to  Che  animal  economy,  and  indeed 
may  be  considered  as  a  poison.  It  is  distinguished  by 
a  peculiarly  disagreeable  odour,  which  it  communicates 
to  the  hands  by  the  slightest  friction.  ^^^ 

5.  Copper  does  not  melt  till  the  temperature  is  ele-  Aetioa  of 
▼ated  to  a  red  heat,  which  is  about  27^  Wedgwood,  beat. 

or  by  estimation  1450°  Fahrenheit.  When  it  is  rapid- 
ly cooled  after  fusion,  it  assumes  a  granulated  and  po- 
rous texture,  but  if  it  be  cooled  slowly,  it  affords  crystals 
in  quadrangular  pyramids,  or  in  octahedrons,  which 
proceed  from  the  cube,  its  primitive  form.  When  the 
temperature  is  raised  beyond  what  is  necessary  for  its 
fusion,  it  is  sublimed  in  the  form  of  visible  fumes.  ^^ 

7.  When  copper  is  exposed  to  the  air,  especially  if  Oaidation. 
It  be  humid,  it  is  soon  deprived  of  its  lustre.  It  tar- 
nishes, becomes  of  a  dull  brown  colour,  which  gradu- 
ally deepens,  till  it  is  converted  into  that  of  the  an- 
tique bronze,  and  at  last  is  covered  with  a  shining 
green  crust,  which  is  well  known  under  the  name  of 
verdigris.  This  process  is  the  oxidation  of  the  metal 
by  the  absorption  of  oxygen  from  the  atmosphere  ;  and 
it  is  promoted  and  accelerated,  either  by  being  moisten- 
ed with  water,  or  by  the  water  which  exists  in  the  at- 
mosphere. As  this  oxide  is  formed,  the  carbonic  acid  of 
the  atmosphere  combines  with  it,  so  that  it  is  to  be  con- 
sidered as  a  mixture  of  oxide  and  carbonate  of  copper. 

7*  But  when  copper  is  subjected  to  a  strong  heat, 
the  oxidation  proceeds  more  rapidly.  Jf  a  plate  of 
copper  be  made  red- hot  in  the  open  air,  it  loses  its 
brilliancy,  becomes  of  a  deep  brown  colour,  and  the 
external  layer,  which  is  of  this  colour,  may  be  de- 
tached from  the  metal.  This  is  the  brown  oxide  of 
copper.  This  oxide  may  be  obtained  by  immersing  a 
plate  of  red-hot  copper  into  cold  water.  The  scales 
which  are  formed  on  the  surface  fall  off  by  the  sudden 
contraction  of  the  heated  copper.  This  may  be  re- 
peated till  the  whole  is  converted  into  this  oxide. 
The  copper  in  this  state  is  in  tfie  highest  degree  of 
oxidation.  Sometimes  it  assumes  a  black,  and  some- 
times a  green  colour,  which,  according  to  Proust,  are 
owing  to  the  combination  of  carbonic  acid  with  the 
oxide.    This  oxide  of  copper  may  also  be  obtained  by 

4  Q  2  dissolviog 
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Cooper,  dissolving  copper  in  nitric  or  solpbario  acid,  and  then 

^^  by  precipitating  with  an  alkali,  which  precipitate  is  to 

'    J  "^   ^  hi  dried,  to  separate  the  water.    The  component  parts 

^]^^  ^  of  this  oxide  are, 

^"^*'  Oxygen  25 

Copper  75 


100 

Bat  copper  combines  with  a  smaller  proportion  of 
oxygen,  forming  an  oxide  of  an  orange  colour.  If 
the  black  oxide  of  copper  be  mixed  with  less  than  an 
equal  proportion  of  metallic  copper  in  fine  powder, 
triturated  in  a  mortar,  and  introdnoed  into  a  close 
vessel  with  muriatic  acid,  the  whole  of  the  copper  is 
dissolved  with  the  emission  of  heat,  and  the  oxide  is 
precipitated  of  an  orange  colour,  by  means  of  potash. 
This  is  the  oxide  of  copper  with  the  smaller  propor- 
tion of  oxygen.  The  component  parts  of  this  oxide, 
according  to  Mr  Chenevlx,  are 
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TbiS  oxide  changes  oolonr  the  moment  it  is  exposed  to 
the  air,  by  the  absorption  of  oxygen,  for  which  it  has 
a  very  strong  affinity. 

8.  There  is  no  action  between  azote,  hydrogen,  or 
carbon,  and  copper. 

9.  Phosphorus  readily  combines  with  copper,  and 
forms  with  it  a  phosphuret,  which  is  prepared  by 
fusing  equal  parts  of  copper  and  phosphoric  glass,  with 
i  of  the  whole  of  charcoal  in  powder.  Or,  it  may  be 
formed  by  projecting  phosphorus  on  red-hot  copper  in 
a  crucible.  The  phosphuret  of  copper  is  of  a  whitish 
gray  colour,  with  a  metallic  lustre,  and  of  a  close 
texture.  It  is  much  more  fusible  than  copper ;  it 
melts  by  the  action  of  the  blow-pipe  j  the  phosphorus 
burns  with  deflagration  on  the  surface,  and  the  copper 
remains  behind  in  the  state  of  black  scoria.  Exposed 
to  the  air,  it  loses  its  brilliancy,  blackens,  and  is  con-> 
verted  into  a  kind  of  efflorescence,  which  is  phosphate 
of  copper.  It  is  composed  of  20  parts  of  phosphorus, 
and  80  of  copper. 

1 0.  Copper  combines  with  sulphur  by  different  pro* 
cesses.  If  sulphur  in  powder  and  filings  of  copper  are 
mixed  together,  and  formed  into  a' paste  with  a  little 
water,  when  they  are  exposed  to  the  air,  the  mass  swells 
up,  becomes  hot,  and  is  converted  into  a  brown  matter, 
which  effloresces  slowly  in  the  air,  and  is  converted 
into  sulphate  of  copper.  This  sulphuret  may  be  also 
formed  by  heating  together  in  a  crucible  equal  parts 
of  sulphur  and  copper  filings.  A  deep-coloured  mass 
is  thus  obtained,  which  is  brittle,  and  more  fusible  than 
copper.  This  substance,  which  is  employed  in  dyeing, 
is  prepared  by  stratifying  in  a  crucible  plates  of  copper 
and  sulphur.  When  the  whole  is  melted,  it  is  after* 
ward«i  reduced  to  powder,  and  was.  formerly  known  by 
the  name  of  as  veneris, 

A  singular  and  splendid  experiment  was  first  made 
by  the  society  of  Dutch  chemists  at  Anisterdam,  in  the 
formation  of  sulphuret  of  copper«  If  three  parts  of 
flowers  of  sulphur,  by  weight,  and  eight  parts  of 
copper  filings,  be  mixed  together,  introduced'  into  a 
lass   matrass,  and  then  placed  apon  red-hot  coals,  the 


mixture  melts,  and  afterwards,  with  a  kind  of  expio-  Copper, 
aion,  becomes  almost  instantaoeoosly  red-hot.    If  it  b«     6lc 
then  removed  from  the  fire,   it  continues  red-hot  for  ^"  *  "^ 
some  time,  and  is  converted  into  a  sulphuret  of  copper. 
The  singular  part  of  this  experiment  is,  that  it  succeeds 
equally  well  without  the  access  of  oxygen  ;  or  even  it 
may  be  performed,  when  the  mixture  is  under  water. 
It  seems,  therefore,  at  first  <«ight,  to  be  a  case  of  com«     ,^^ 
bustion,  or  apparent  combustion,  without  oxygen.  Va^Ofdifailt 
rious  opinions  have  been  entertained  concerning  the<^^ 
nature  of  this  process,  and  diflferent  theories  have  beea^^ 
proposed  to  account  for  the  phenomena,   which  are 
seemingly  irreconcileable  with  the  present  theory  of 
combustion.  Indeed  it  was  at  first  held  op  as  an  objec- 
tion to  the  Lavoisiereao  theory.  It  has  been  explained  by 
some,  by  supposing  that  a  small  quantity  of  air  may  bsve 
remained  within  the  apparatus,  or  mixed  with  the  ma- 
terials 'f  or  that  the  quantity  of  air  necessary  might  be 
supplied  from  the  moisture,  from  which  the  materials 
and  the  apparatus  may  not  have  been  sufficiently  freed. 
But  this  affords  no  satisfactory  explanation ;  for  the 
quantity  of  air  or  water  which  could  remain  when  the 
experiment  has  t>een  carefully  performed,  is  not  suffi- 
cient to  furnish  the  necessary  portion  of  air  for  the  sop- 
port  of  such  a  vivid  combustion.     Foorcroy  considers 
it  as  a  case  of  simple  phosphorescence,  m  change  or 
sudden  increase  of  capacity  for  caloric,  or  as  merely 
the  separation  of  light,  or  the  conversion  of  caloric  into 
light ;  and  in  support  of  this  opinion  he  states,  that 
the  compound  is  always  sulphuret  of  copper,  which 
would  not  have  been  the  case,  had  real  combustion  been 
eflPected,  for  then  it  would  have  been   a  sulphate  of 
copper.    But  it  is  explained  by  others  according  to  the 
principles  of  the  theory  of  combustion,  which  has  been 
given  by  Gren,  and  which  we  have  already  detailed, 
in  treating  of  heat.      According  to  this  theory,  the 
light  exists  in  combination  with  the  combustible,  which 
in  this  case  is  the  copper.     When  heat  is  applied  to 
the  mixture,  the  sulphur  melts,  and  therefore  combines 
with  a  great  quantity  of  caloric ;  but,  when  the  sul- 
phur combines  with  the  copper,  it  returns  to  the  solid 
state,   and  therefore  gives  out  a  quantity  of  caloric. 
The  light  from  the  metal  at  the  same  time  combines 
with  the  caloric,  and  both  appear  in  the  form  of  fire. 
It  is  at  the  instant  of  combination  that  the  mass  be- 
comes red-hot,  in  consequence  of  the  sudden  extrics^ 
tion  of  heat  and  light  from  the  two  substances  which 
form  the  compound.  1^7: 

Copper  combined  with  sulphur  is  one  of  the  roost  Copper  pj- 
common  ores  of  this  metal.  According  to  the  expe-ritc* 
riments  of  Proust,  the  natural  production,  known  by 
the  name  of  copper  pyrites,  is  a  sulphuret  of  copper, 
combined  with  an  additional  porrion  of  sulphur,  it  is 
distinguished  by  its  brittleness,  metallic  lustre,  sod 
yellow  colour.  k7» 

II.  The  order  of  the  aflinities  of  copper  and  ilsAffiniiiei 
oxide,  is,  according  to  Bergman,  the  following : 
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Oxide  of  Copper. 


Gold, 

Oxalic  acid. 

Silver, 

Tartaric, 

Arsenic, 

Muriatic, 

Iron, 

Sulphuric,        ^ 

Manganese, 
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Phosphorus. 
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L  Salts  of  Copper. 

I.  Sulphate  of  Copper. 

I.  Sulphuric  acid  has  no  action  on  copper  in  the 
cold ;  but  when  it  is  concentrated,  and  at  a  boiling 
temperature,  it  is  decomposed  by  the  copper,  with  the 
disengagement  of  sulphurous  acid  gas.  By  cTaporating 
the  liquid,  and  by  slow  cooling,  crystals  of  a  fine  blue 
colour  are  obtained.  This  salt,  which  is  a  sntphate  of 
copper  with  excess  of  acid,  reddens  vegetable  blues, 
has  a  strong  styptic,  metallic  taste,  and  is  at  the  same 
time  extremely  acrid  and  caustic.  Its  specific  gravity 
ProptrUes.  is  2.1943.  It  is  soluble  in  4  parts' of  cold,  and  in  2  of 
boiling  water.  It  effloresces  slightly  in  the  air,  loses 
its  water  of  crystallization  when  it  is  heated,  and  is 
converted  into  a  bluish  white  powder.  By  increasing 
the  heat  the  acid  is  driven  off,  and  the  oxide  remains 
behind.  The  component  -parts  of  this  salt  are,  accord- 
ing to  Proust, 
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2.  This  salt  is  generally  found  in  great  abundance 
in  nature,  and  is  obtained  either  by  evaporating  the 
water  which  holds  it  in  solution,  or  by  expressing  the 
sulphuret  of  copper  to  air  and  moisture,  by  which  it  is 
converted  into  sulphate  of  copper.  This  sah  is  known 
in  commerce  by  the  name  of  ikie  vitrw/^  blue  oapperas^ 
and  vitrtol  of  coftper* 

3.  None  of  the  acids  have  any  action  on  the  sulphate 
of  copper.  It  is  decomposed  by  the  alkalies  and  earths, 
and  precipitated  in  the  form  of  a  bluish*gray  oxide, 
which  becomes  green  when  exposed  to  the  air,  by  ab- 
sorbing carbonic  acid  from  the  atmosphere.  Ammpnia 
decomposes  and  precipitates  the  sulphate  of  copper,  and, 
with  an  excess  of  alkali,  dissolves  the  oxide,  which  as- 
sumes a  rich,  brilliant  blue  c6loor.  It  U  also  parti«lly 
decomposed  by  muriate  of  ammonia.  E^ual  parts  ef 
this  salt  and  sulphate  of  copper  in  a  heated  solution,  ap- 
pear of  a  yellow  colour,  but  when  the  solution  cools,  it 
is  converted  into  green.  This  solution  has  been  em- 
ployed as  a  sympathetic  ink.  Paper  moistened  with 
it  appears  of  a  yellow  colour  when  it  is  heated,  but,  in 
the  cold,  the  colour  entirely  disappears. 

4.  When  a  small  quantity  of  caustic  potash  is  added 
to  a  solution  of  sulphate  of  copper,  a  greenibh'-coloured 
precipitate  is  formed,  which  is  diffosed  in  the  solution. 
This  is  a  sulphate  of  copper  with  excess  of  base,  and, 
according  to  Proust,  is  composed,  of 
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Copper  is  reduced  to  the  metallic  state  from  its  so- 
lutions in  acids,  by  several  metallic  substances,  as 
iron,  zinc,  tin.  If  a  plate  of  iron  be  introduced  into 
a  solution  of  copper  in  an  acid,  the  iron  is  in  a  short 
time  covered  with  metallic  copper.  It  is  in  this  way 
that  copper  is  obtained  from  its  natural  solutions  in 
water. 

2.  Sulphite  of  Copper. 

Sulphurous  acid  has  no  action  whatever  on  copper  j  Pr«para- 
but  the  oxide  of  copper  readily  combines  with  thistioa. 
acid.  Or,  the  sulphite  of  copper  may  be  formed  by 
adding  a  solution  of  sulphite  of  soda,  to  a  solution  of 
sulphate  of  copper.  An  orange-yellow  precipitate  is 
formed,  and  small  crystals  of  a  greenish  white  are  de- 
posited. These  become  deeper  coloured  by  exposure 
to  the  air.  Both  the  yellow  precipitate  and  the  green- 
ish white  salt  have  been  proved  by  experiment  to  be 
sulphites  of  copper.  The  first  contains  a  greater  pro- 
portion of  copper,  and  therefore  has  an  excess  of  base, 
to  which  its  colour  and  insolubility  are  owing.  The 
second  is  a  saturated  sulphite,  which  is  soluble  and  crys- 
tallizes. When  these  salts  are  heated  by  the  blow-pipe, 
they  melt,  blacken,  assume  a  grayish  colour,  and  are  at* 
last  reduced  to  the  metallic  state.  By  the  addition  of 
nitric  acid  they  are  converted  into  sulphate  of  copper. 
By  the  sulphuric  acid  the  sulphurous  acid  is  driven  off, 
and  there  remains  behind  a  brownish-coloured  matter 
in  the  state  of  powder,  which  is  the  oxide  of  cop- 
per mixed  with  a  portion  of  that  metjd  in  the  metallic 
sute. 


'979 


3.  Nitrate  of  Copper* 

« 

1.  Nitric  acid  is  decomposed  by  copper  with  great  Prepara- 
rapidity.     Nitrous  gas  is  given  out   in   great  abun-^®^ 
dance,  the  metal  is  oxidated,  and  dissolved  in  the  acid. 

The  solution,  which  is  at  first  of  a  pale  blue,  assumes 
a  deep  colour,  and  by  ^low  evaporation  yields  crystals 
in  the  form  of  long  parallelepipeds.  This  salt  has  an 
acrid  styptic  taste,  is  extremely  caustic,  and  corrodes 
the  skin.  It  is  deliquescent,  and  very  soluble  in  wa-  x^So 
ter.  This  salt  exposed  to  a  heat,  even  under  ico^^^^opti^tu 
m^lts  J  by  increasing  the  heat,  the  water  of  crystalli- 
zation is  driven  off;  it  detonates  slightly  on  red-hot 
coals,  and  when  mixed  with  phosphorus,  by  percus; 

won.  ...  h8i 

2.  If  a  quantity  of  this  dried  salt,  reduced  to  pow-  Violent 
der,  be  spread  on  a  sheet  of  tinfoil,  it  remains  without  actioa  on  • 
any  action  ;  but  if  it  be  moistened  a  little  with  water,  ^"* 

and  wrapped  up,  a  violent  action  takes  place.  The 
salt  is  decomposed,  and  nitrous  gas  is  disengaged  with 
a  great  degree  of  heat.  The  tinfoil  is  burst  to  pieces, 
and  sometimes  it  is  even  inflamed.  In  this  process, 
the  nitric  acid  of  the  nitrate  of  copper  is  decompoaed, 
in  consequence  of  the  strong  affinity  of  the  tin  for  the 
oxygen  of  the  acid.  Ttie  tin  is  oxidated,  nitrous  gas 
is  given  out,  and  the  copper  is  partly  redoced  to  the 
metallic  state.  ^  Dcco»* 

3.  The  alkalies  and  earths  precipitate  the  solotiongiij^"*'^' 

of 
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Copper,  of  nitrate  of  copper  in  the  form  of  a  bloiah^whlte 
&a  oxide,  which  becomef  green  by  exposure  to  the  air. 
When  it  is  precipitated  by  means  of  potash,  if  the  pot* 
ash  predominate,  a  bulky  precipitate  is  formed,  of  a 
fine  bine  colonr.  The  precipitate  is  composed  of  the 
oxide  of  copper  and  water,  from  whioh  Proust,  who 
particularly  examined  it,  has  denominated  it  hydrate 
of  copper.  Lime  thrown  into  this  solution  has  the  pro- 
perty of  giving  it  a  deeper  shade  of  blue.  It  is  by  this 
process  that  the  blue  pigment  known  in  commerce  by 
the  name  of  verditer^  and  which  is  employed  for  paint- 
ing paper,  is  prepared* 

4.  If  nitrate  of  copper  be  distilled  in  a  retort,  the 
salt  becomes  thick,  and  forma  a  green  crust  on  the 
retort  It  is  then  in  the  state  of  nitrate  with  ex- 
cess of  base,  or  wbntiraie,  which  is  insoluble  in  wa- 
ter. 

c.  The  component  parts  of  this  salt  are^  according 
to  Proust, 
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4.  Muriate  of  Copper. 

I.  Concentrated  muriatic  acid,  with  the  aid  of 
heat,  acts  on  copper  and  dissolves  it.  It  produces  a 
slight  effervescence,  with  the  evolution  of  hydrogen 
gas.  The  solution  is  of  a  fine  green  colour,  by  which 
it  is  distinguished  from  the  sulphate  and  nitrate  of 
copper.  This  salt  may  be  formed  by  the  direct  com- 
4>ination  of  the  green  oxide  of  copper  with  muriatic 
acid,  a  little  diluted  with  water.  By  evaporation  and 
slow  cooling,  crystals  may  be  obtained  in  the  form 
of  long  small  needles,  or  rectangular  parallelepipeds, 
which  are  of  a  fine  grass-green  colonr.  This  salt  is 
extremely  acrid  and  caustic  ;  it  melts  with  a  moderate 
heat  J  it  is  deliquescent  in  the  air,  and  is  soon  convert- 
ed into  a  thick  liquid  like  oil.  The  salt  fuses  at  a  mo- 
derate heat,  and  becomes  of  a  uniform  mass  by  cooling. 
It  is  not  decomposed  by  sulphuric  or  nitric  acids.  The 
alkalies  precipitate  a  bluish  white  oxide,  which  becomes 
green  in  the  air }  the  copper  is  precipitated  by  zinc  and 
iron.  The  component  parts  of  this  salt,  according  to 
Prouat,  are, 
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This  salt  is  therefore  the  muriate  of  copper  with  the 
oxide  in  the  highest  degree  of  oxidation. 

2.  This  salt,  according  to  the  experiments  of  Proust, 
may  be  distilled  to  dryness  without  any  change  j  but 
by  increasing  the  heat,  a  part  of  its  acid  is  driven  off 
in  the  state  of  oxymoriatic  acid,  and  the  copper  re- 
mains behind  in  its  lowest  state  of  oxidation,  and 
forms  a  muriate  of  copper  of  a  white  colour.  This 
muriate  may  also  be  obtained  by  dissolving  copper  in 
nitro-muriatic  acid.  A  greenish  powder  appears,  which 
is  a  muriate  of  copper  with  excess  of  base*  The  com« 
ponent  parts  of  this  salt  are, 
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3*  MoriaUc  acid  also  forms  a  salt  with  the  oxide  of  with  the 

copper  in  its  lowest  degree  of  oxidation.     Proust  ob-  orange 

tained  this  salt  by  mixing  salts  of  copper  with  muriate  ^'^^^ 

of  tin,  which  Utter  deprived  the  copper  of  a  portion 

of  its  oxygen,  and  aBbrded  a  salt  of  a  white  colour.* 

It  may  be  formed  also  by  introducing  a  plate  of  cop^ 

per  into  a  bottle  filled  with  muriatic  acid.     This  salt 

crystallixes  in  tetrahedrons.     It  may  be  precipitated  in 

the  state  of  white  powder  ^  by   diloting  the  solution 

with  water,  and  by  repeated  washings,  the  orange  oxide 

of  copper  is  obtained.     When  it  is  exposed  to  the  air, 

it  soon  combines  with  oxygen,  and  is  converted  into 

muriate  of  copper  with  the  oxide  in  its  maximum  state 

of  oxidation.     This  salt  is  soluble  in   ammonia,   and 

forms  with  it  a  colourless  solution,  which,  after  being 

for  some  time  exposed  to  the  air,  assumes  a  fine  blue 

colour  by  the  absorption  of  oxygen. 

5.  Hyperoxymoriate  of  Copper. 

The  oxide  of  copper  diffused  in  water,  is  dissolved 
when  a  stream  of  oxymurtatic  acid  gas  is  directed 
throogh  it.  This  salt  is  of  a  bluish  green  colour,  dif- 
ficult of  crystallization.  Paper  impregnated  with  it  is 
easily  kindled,  and  bums  with  a  remarkably  fine  green 
flame. 

6.  Floate  of  Copper. 

Fluoric  acid  readily  oxidates  and  dissolves  copper ; 
but  the  properties  of  this  salt  are  little  known.  It 
forms  a  gelatinous  solution,  and  affords  by  evaporation 
cubical  crystals. 

7.  Borate  of  Copper. 

This  salt  is  most  readily  fiirmed  by  adding  a  solution 
of  an  alkaline  borate  to  the  solution  of  nitrate  or  sul- 
phate of  copper.  A  greenish  precipitate  is  foimed, 
^hich  has  very  little  solubility  in  water. 

8.  Phosphate  of  Copper. 

Phosphoric  acid  is  not  decomposed  by  copper ;  bnt  Prepan- 
"when  it  remains  for  some   time  in  contact  with  the^i®*^ 
metal,  it  promotes  the  oxidation,  and  there   is  thus 
formed  a  phosphate  of  copper,  which  has  little  solubili* 
ty.     Or  it  may  be  obtained  by  pouring  an  alkaline 
phosphate  into  a  solution  of  sulphate  or  nitrate  of  cop- 
-per.     The  phosphate  of  copper  is  formed,  which  is  al- 
most insoluble.     When  it  is  heated  with  charcoal  in  a 
crucible  it  affords  a  gray  phpsphuret  of  copper,   which 
has  some  brilliancy.  The  component  parts  of  phosphate      ^^  , 
of  copper,  as  they  have  been  ascsertained  by  Mr  Chene-Compoii- 
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The  above  oxide  is  composed  of  49.5  brown  oxide,  and 
xa  of  water. 

9*  Carbonate 
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9.  Carbonate  of  Copper. 

Carbonic  acid  has  no  action  on  copper,  either  in  the 
gaseous  or  liquid  state ;  but  it  is  very  readily  absorbed 
by  the  blue  or  green  oxides  of  this  metal.  It  may  be 
formed  by  adding  an  alkaline  carbonate  to  any  of  the 
fiolntions  of  copper  in  the  other  acids*  To  prepare  this 
salt  of  the  most  brilliant  and  uniform  colour,  it  should 
be  precipitated  with  boiling  water,  washed  carefully, 
and  the  vessel  which  contains  it  placed  in  the  sun. 
The  carbonate  of  copper  is  found  native,  and  is  known 
by  the  name  of  malachite.  It  contains  the  same  pro* 
portions  as  the  artificial  carbonate*  Its  component 
parts  are. 

Acid 

Brown  oxide 
Water 

I00.O 

xo.  Arseniate  of  Coppert 

This  salt  may  be  formed  by  adding  a  solution  of  an 
alkaline  arseniate  to  uitrate  of  coppery  or  by  digesting 
arsenic  acid  on  copper.  A  green  solution  is  obtained, 
and  the  arseniate  of  copper  is  precipitated  in  the  form 
of  a  bluish-white  powder.  The  arseniate  of  potash 
added  to  a  solution  of  salphate  of  copper  forms  a  preci« 
pitate  of  a  very  rich  green,  which  was  proposed  by 
Scheele  as  a  paint,  becanse  it  is  unaltered  by  the  air, 
and  hence  it  obtained  the  name  of  Scheele* s  green*  It 
is  the  arsenite  of  copper.  This  salt  may  be  formed  by 
the  following  process : 

Dissolve  a  quantity  of  potash  in  water,  and  add  white 
oxide  of  arsenic,  till  the  potash  is  saturated.  Filter 
the  liquor,  and  add  gradually  a  solution  of  sulphate  of 
copper  while  it  is  hot,  stirring  the  mixture  during  the 
addition.  It  is  then  left  at  rest  for  some  time,  after 
which  the  arsenite  of  copper  precipitates  in  the  form  of 
a  beautiful  green  powder.  The  precipitate  is  to  be  re-> 
peatedly  washed  with  water,  and  dried.  Several  va^ 
rieties  of  the  arseniates  of  copper  have  been  described, 
and  analyzed  by  the  Count  de  Bonrnon  and  Mr  Che- 
nevix,  and  an  account  of  them  published  in  the  Philo- 
sophical Transactions  for  i8oi. 

1 1.  Tnnsgate  of  Copper. 

Tungstic  acid  combines  with  oxide  of  copper,  or 
forms  a  precipitate  when  added  to  a  solution  of  sul- 
phate of  copper. 

1 2.  Molybdate  of  Copper* 

Molybdic  acid,  added  to  a  solotioo  of  nitrate  of  eop» 
per,  produces  a  green  precipitate* 

13W  Chromate  of  Copper* 

This  is  formed  by  adding  chromic  acid  to  a  solo- 
tion  of  nitrate  of  copper.  A  red  precipitate  is  ob- 
tained. 

14*  Acetate  of  Copper. 

Copper  is  readily  oxidated  and  dissolved  in  aeetio 
acid.  The  solution  is  aided  by  heat,  and  gradually  as* 
snmes  a  green  colour*  The  oxide  of  copper,  which  it 
tbos  formed,  is  the  yerdigris  of  commerce*    It  is  nso* 


ally  prepared  by  exposing  plates  of  coppor  to  the  action    Copper, 
of  vinegar*    The  surface  of  the  plates  is  covered  with      ^*^' 
this  bloisli-green  powder,  which  being  dissolved  in  aoe«        ^    ' 
tic  acid  affords  a.  solution  of  a  fine  greenish  blue  colour. 
This  solution  by  evaporation  and  cooling  gives  crystals 
of  a  deep  blue  colonr,  and  in  the  form  of  quadrangular, 
truncated  pyramids.     The  specific  gravity  is  1*779^ 
This  salt  has  a  strong  disagreeable  taste,  and  b  poiso-      199^ 
nous*     It  effloresces  in  the  air,  and  is  y^rt  soluble  in  Prapcrtict. 
water.    It  is  decomposed  by  all  the  alkaliee ;  and  by 
means  of  heat,  or  by  distillation,  it  is  decomposed,  and 
gives  ont  acetic  acid.     This  salt,  according  to  the  ana- 
lysis of  Proust,  is  composed  of 


Acid  and  water 
Oxide 
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15*  Oxalate  of  Copper* 

Oxalic  acid  readily  acts  upon  copper,  and  forms  with' 
it  needle-shaped  crystals  of  a  green  colour*  It  readily 
combines  with  the  oxide  of  copper,  and  is  then  in  the 
state  of  a  bluish  green  powder,  which  is  little  soluble 
in  water.  Oxalic  acid  precipitates  the  salphate,  ni- 
trate, and  muriate  of  copper,  in  the  fiimrof  a  bloish' 
gray  powder. 

i6*  Tartrate  of  Copper* 

Tartaric  acid  dissolves  copper,  when  exposed  to  the 
air,  and  at  last  converts  it  into  an  oxide.  It  combince 
readily  with  the  oxides  of  copper,  and  forms  with  then 
a  salt  of  little  solubility,  and  of  a  green  coloor.  When 
this  acid  is  added  to  the  solution  of  sulphate  or  muriate 
of  copper,  it  forms  a  tartrate  of  copper,  which  appears 
after  some  time  in  irregular  greenish  crystals. 

17.  Tartrate  of  Potash  and  Copper* 

This  triple  salt  may  be  prepared  by  boiling  together 
oxide  of  copper  and  tartar  in  water.     By  evaporating  * 
the  solution,  blue  cnrstals  are  obtained,  which  have  a 
sweetish  taste.     If  the  same  solution  be  evaporated  te 
dryness,  a  bluish  green  powder  remains  behind,  which      1997 
is  employed  as  a  paint,  by  the  name  of  Brwuwick  Braniwick 


green* 


gieca* 


18*  Citrate  of  Copper* 

Citric  acid  dissolves  the  oxide  of  copper  at  the  boil- 
ing temperature.  The  solution  aSbrds  by  evaporation.', 
greenish  coloured  crystals* 

19.  Benzoate  of  Copper* 

Benzoic  acid  readily  dissolves  the  oxide  of  copper* 
The  solution  yields  small  crystals  of  a  deep  green  co- 
lour, which  have  little  solubility  in  water.  It  is  decom- 
posed by  the  alkalies,  the  carbonates  of  lime,  and  barytes, 
and  the  acid  is  driven  off  by  heat** 

20.  Succinate  of  Copper. 

When  snccinic  acid  is  long  digested  with  4»pper,  it 
dissolves  a  small  portion,  and  the  solution  affords  green. . 
crystals. 

21.  Suberate  of  Copper*  . 

When  suberic  acid  is  added' to  areohtioir  of  ni-^ 

trate 
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Copper,    trate  of  copper.  It  prodaocs  a  green  colour  \  bat  there 
6co.       18  BO  precipiUte* 

22.  Mellate  of  Copper* 

When  mellltic  acid  is  added  to  a  solution  of  acetate 
of  coppei:,  it  affords  a  precipitate,  and  the  colour  of 
verdigris,  but  it  produces  no  change  on  muriate  of 
copper. 

23.  Lactate  of  G>pper. 

Lactic  acid,  after  digestion  with  copper,  first  assumes 
a  blue  colour,  then  changes  to  a  green,  and  is  afterwards 
converted  into  a  dark  brown*  The  solution  does  not 
yield  crystals. 

24.  Prussiate  of  Copper* 

The  prnssiates  of  potash  precipitate  the  salts  of  cop- 
per of  diffrrent  colours.  The  prussiates  obtained  from 
sulphate,  nitrate,  and  muriate  of  copper,  Mr  Hatchet 
observes,  are  very  beautiful;  but  the  finest  and  deepest 
colour  he  obtained  froui  the  muriate.  He  has  pro- 
posed the  prussiate  of  copper  as  a  paint  j  and  on  trial 
with  oil  and  water,  it  has  been  found  to  answer  the 
purpose.  The  method  which  be  recommends  for  the 
preparation  of  this  pigment,  is  to  take  green  muriate 
of  copper  with  10  parts  of  distilled  or  rain  water,  and 
to  add  prussiate  of  lime,  which  he  thinks  is  preferable 
to  pru«»siate  of  potash^  until  the  whole  is  precipitated. 
The  prussiate  of  copper  is  then  to  be  well  washed  with 
cold  water,  and  to  be  dried  without  heat  *• 

IL  Action  of  Alkalies,  8cc«  on  Copper. 

I*  The  fixed  alkalies  in  solution  in  water^  digested 
fvitb  copper  filings,  and  allowed  to  cool,  promote  the 
oxidation  of  the  metal.  The  liquid  assumes  a  slight 
blue  colour,  as  well  as  the  copper,  but  the  action  of  the 
air  is  necessary  for  this  process.  It  scarcely  succeeds  in 
dose  vessels. 

Liq^uid  ammonia,  treated  in  the  same  way,  becomes 
of  a  brilliant  blue  colour,  but  it  dissolves  only  a  very 
small  quantity  of  the  oxide.  By  the  slow  evaporation 
of  this  solution,  the  greatest  part  of  the  ammonia  is  se- 
parated in  the  form  of  gas  j  a  very  small  quantity  on- 
ly remains  combined  with  the  oxide  of  copper.  This 
solution,  it  has  been  said,  yields  transparent  crystals  of 
a  fine  blue  colour.  The  dried  mass  assumes  a  green 
colour  when  it  is  exposed  to  the  air,  as  the  ammonia  is 
dissipated,  and  the  oxide  absorbs  carbonic  acid*  The 
prreen  oxide  of  copper  is  instantly  converted  to  a  blue* 
This  action  is  promoted  by  heat,  and  when  the  heat  is 
increased,  azotic  gas  is  disengaged  ;  the  hydrogen  of 
the  ammonia  combioes  wkh  part  of  the  oxygen  of  the 
oxide,  and  forms  water;  the  oxide  becooies  of  a  brown 
colour,  and  the  metal  is  at  last  revived. 

2.  There  is  no  action  between  the  earths  and  copper, 
excepting  by  fusion.  With  the  vitrifiable  earths  and 
the  oxides  of  thiM  metal,  a  gUsf  is  formed,  which  is 
most  commonly  of  a  fine  green  colour,  with  different 
shades  of  brown  or  red,  aooerding  to  the  degree  of 
oxidation.  The  oxides  of  copper  are  frequently  em- 
ployed to  colour  glass,  porcelain,  and  pottery. 

3.  Copper  seems  to  have  but  a  feeble  action  on  most 
of  the  salts.  The  sulphates  are  not  decomposed  by  this 
metal,  even  with  the  assistance  of  heat.  When  cop- 
p^  if  l^ed  wi^h  the  solution  of  aiuip,  it  is  oxidiited 
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and  partially  dissolved,  by  the  excess  of  snlpbnric  acid    Copper, 
which  this  salt  contains.    The  eolphate  of  copper  thus      ficc. 
formed,  seems  to  combine  in  the  state  of  triple  salt  with '       w   — 
the  sulphate  of  alumina  and  potash.    It  has  been  ob- 
served that  alumina  precipitated  from  alum,  the  solu- 
tion of  which  has  been  kept  for  some  time  in  copper      2003 
vessels,  is  slightly  tinged  with  a  blue  colour.     The  nl-Kittates. 
trates,  especially  the  nitrate  of  potash,  when  fused  to- 
gether, give  out  sparks,  but  without  inflammation  or 
detonation.    A  brown  oxide  of  copper  is  thus  formed, 
mixed  with  potash.    When  it  Is  washed  with  water, 
the  alkali  is  dissolved,  and  there  remains  the  pure  oxide 
of  copper,  which  is  often  prepared  in  this  way  for  the 
fabrication  of  enamels.  ,004 

Muriate  of  ammonia  is  decomposed  by  copper  withMaimteii 
the  assistance  of  heat.  Hydrogen  gas  and  ammoniacal 
gas  are  disengaged,  and  there  remains  behind  a  muri- 
ate of  copper.  The  solution  of  nioriate  of  ammonia 
also  acts  upon  copper,  and  becomes  of  a  blue  colour, 
when  it  is  kept  in  vessels  of  this  metal.  When  muri- 
ate of  ammonia  is  sublimed  with  about  ^  of  its  weight 
of  g^en  oxide  of  copper,  a  small  quantity  of  the  muri- 
ate of  ammonia  is  decomposed,  and  the  muriate  of  cop- 
per which  is  formed,  combines  with  the  undecomposed 
salt.  This  was  formerU  called  cvpreotu  Jlofvers  of  sal 
ammontacy  or  ens  veneru*  If  a  quantity  of  lime  water, 
with  about  tV  ^^  >^  weight  of  muriate  of  ammonia,  be 
kept  in  a  copper  vessel  for  lO  or  12  hours*  the  liquid 
assumes  a  fine  blue  colour.  This  was  formerly  called 
celestial  water.  In  this  process  a  small  quantity  of  aoi* 
monia  is  disengaged  by  the  lime,  and  it  dissolves  some 
portion  of  the  copper,  which  communicates  a  bine  co- 
lour to  the  whole  solution.  This  compound  may  also 
bo  formed,  by  adding  a  small  quantity  of  copper  nliogs 
to  a  mixture  of  the  solution  of  muriate  of  ammonia  and 
lime  water. 

4.  The  phosphates,  fluatea,  boratos*  and  carbonates, 
have  no  other  action  on  copper  than  by  means  of  the 
water  in  which  they  are  dissolved.  This  action  ia  great- 
ly promoted  by  exposure  to  the  air. 

III.  Alloys. 

1.  Copper  readily  combines  with  almost  all  other 
metals,  by  means  of  fusion }  and  many  of  the  allocs 
which  are  thus  formed  are  of  great  importance  in  the 

arts.  ^  ^  ^^^. 

2.  When  copper  is  eoaibtned  with  arsenic,  by  nielt-^^^^^f 
ing  them  together  in  a  close  crucible,  and  covering 

the  surface  with  muriate  of  soda,  to  prevent  oxidation^ 
a  white  brittle  alloy  is  formed,  which  has  been  called 
white  tombac.  With  a  certain  proportion  of  zinc  and 
tin,  this  alloy  is  employed  in  the  fabrication  of  various 
utensils. 

3.  The  alloys  of  copper  with  tungsten,  molybdena* 
chromium,  columbium,  titanium,  and  uranium,  are 
either   altogether   nnknewn,  or  have  not  been   exa- 

miaed.  200^ 

4.  Little  is  known  of  the  alloy  of  copper  and  co*  Cobalt 
bait.    It  is  said  that  it  resembles  cobalt  itself  in  tex- 
ture and  brittleness.  2007 

5.  Copper  forms  with    nickel  a  white  hard  alloy,  KickcL 
which  has  no  ductility,  and  which  is  soon  altered  by 
exposure  to  the  air.  jq^-s 

6p  Copper  unites  with  manganese,  and  gives  an  al-H«nga' 
loy  of  a  red  colou^i  which  is  very  malleable.  ^ 

7.  Equal 
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y.  Eqiwl  parta  of  eopper  uid  bismoth,  melted  iMe- 
theri  form  m  brittle  alloy  of  m  pale  red  coloor.  li^th 
ooe-eightb  of  bismntbi  tbe  alloj  is  extremely  brittle^  of 
a  very  pale  red  colour,  and  exbibiting  in  its  texture 
nearly  cubical  fragments*  The  specific  gravity  of  this 
alloy  is  exactly  tbe  mean  of  that  of  the  two  metals ; 
and)  as  tbe  proportion  of  bismuth  is  increased,  tbe  te- 
nacity of  tbe  alloy  is  diminished. 

8.  Copper  combines  readily  with  antimony  by  fn- 
•ion.  Equal  parts  of  tbe  two  metals  constitute  an  al- 
loy of  a  beautiful  violet  colour,  and  of  a  greater  speci- 
fic gravity  than  the  mean.  This  alloy  is  remarkable 
for  its  laniellated  and  fibrous  texture*  The  alchemists 
nave  it  tbe  name  of  regulus  of  Venus*  A  compound 
formed  of  equal  parts  of  martial  regulus  and  regulus  of 
Venos,  according  to  an  alchemical  prescription,  tbe 
snHace  of  which  exhibits  the  appearance  of  meshes  or 
cavities,  was  called  VulcanU  net^  because  it  seeuMd  to 
envelope  iron  and  copper,  which  were  denominated 
Mar$  and  Venus* 

9.  Copper  enters  into  combination  with   mercury 
ith  some  difficulty.    This  alloy  may  be  formed  by 

tvitnrating  ^txj  thin  plates  of  copper  which  have  been 
robbed  with  vinegar  or  common  salt,  with  mercnry  ; 
or,  by  triturating  cooper  filings  with  the  solution  (rf* 
mercury  in  nitric  acid.  It  is  also  formed  by  other 
processes  \  but  whatever  be  the  process,  this  amalgam 
is  of  a  reddish  colour,  and  sufficiently  soft  to  receive 
tbe  moot  delicate  impressions  when  it  is  a  little  heated. 
It  becomes  bard  by  exposure  to  the  air.  It  is  decom- 
posed by  beat,  and  the  mercury  is  separated. 

10*  Tfaa  compound  of  copper  and  zinc  constitntes 
onn  of  the  moat  important  and  useful  alloys,  of  all  the 
combiMitions  of  the  metals.  Moschenhroeck  has  gi« 
▼en  a  particular  deacMption  of  several  of  these  allcnra. 
Eqnal  parts  of  copper  and  zino  affinrded  a  metal  0/  a 
fiae  goldnn  yeUow,  whose  specific  gravitv  was  8.047  \ 
one  pait  of  cc^iper  and  half  a  part  of  zinc,  formed  a 
compound  of  a  pale  golden  coloor  )  one  part  of  copper 
and  three-fourths  of  zinc,  composed  an  alloy  of  a  golden 
colour,  which  yielded  to  the  file ;  one  part  of  copper 
and  one-fonrth  of  zinc,  gave  a  compound  of  a  finer  co- 
loar  than  that  of  btass*  According  to  the  proportions 
of  the  BMtels  which  are  employed,  the  alloys  have  re^ 
cesved  diffeseat  naoses.  The  uanal  process  foreombiuf* 
ing  them,  is  either  by  fijsing  copper  with  a  mixtnre  of 
rilasnine,  or  native  carbonate  of  zine  and  charcoal  >  or 
by  stratif^fing  plates  of  copper  with  the  same  mixture, 
and  exposiag  tfaeaa  to  heat. 

The  well  kaewn  compound,  distinguished  by  the 
name  of  krass^  is  an  alloy  of  copper  aad  zinc.  The 
propoitioo  oi  the  zinc  ie  abouc  onc4borth  of  tbe  eo^ 


per.    This  alloy  is  of  a  fine  yellow  colour,  less  liable    Copper, 
to  'tartiish,  and  more  fusible  than  the  copper.    The      flic. 
density  of  this  alloy  is  one- tenth  more  than  the  mean.  ^      v      ' 
It  is  malleable,  and  possesses  .considerable  ductility.—- 
A  compound  applied  to  a  great  variety  of  ornamental 
purposes,  and  known  by  the  names  of  Prince  Rttperi's     2014 
fftetalf  pnace^s  metals  or  pinchbeck^  is  an  alloy  of  zinc  Pinchbeck, 
and  copper  in  tbe  proportion  of  three  parts  of  tbe  for- 
mer to  four  of  the  latter.     This  alloy  is  less  malleable 
than  brass;  but  has  a  fine  golden  colour,   which   is 
pretty  permanent,  and  little  affected  by  exposure  to 
air. 

The  compound  of  zinc  and  copper,  called  brass,  it 
is  supposed,  was  well  known  to  the  ancients.     An  ore 
of  zinc  was  employed  in  tbe  fabrication  of  it,  although 
it  does  not  appear  that  they  were  at  all  acquainted  witb 
zinc  as  a  distinct   metal.     **  It   is  probable,'^  Pro- 
fessor fieckmann  observes,  after  Pliny,  **  that  ore  con- 
taining zinc,  acquired  the  name  of  cadmia^  because  it 
first  produced  brass.**     **  Ipse  lapis  h  quo  fit  ses,  cad- 
mia  vocata.**     '*  When  it  was  afterwards  remarked^ 
that  calamine  gave  to  copper  a  yellow  colour,  the 
same  name  was  conferred  on   it   also.      It  appears, 
however,  that  it  was  seldom  found  by  the    ancients, 
and  we  must  consider  cadmia  in  general  as  signifying 
ore  that  contains  zinc     Gold-coloured  copper  or  brass 
was  long  preferred  to  pore  or  common   copper,  and 
thought  to  be  more  beautiful  the  nearer  it  approached 
to  the  best  auricAakum  (c).     Brass,  therefore,  waa 
supposed  to  be  a  more  valuable  kind  of  copper ;  and 
on  this  account  Pliny  says  that  cadmia  was  necessary 
for  procuring  copper,  that  is,  ifrass.     Copper  as  well 
as  brass  was  for  a  great  length  of  time 'called  <p«,  and 
it  was  not  till  a  late  period,  that  mineralogists,  in  order 
to  distinguish  them,  gave  the  name  of  cuprum  to  the 
former*     Pliny  says,  that  it  was  good  when   a  large 
quantity  of  cadmia  had  been  added  to  it,  because  it  not*  ^^*  ^f 
only  rendered  tbe  colour  more  beautiful,  but  increased  .tT^*"^* 
the  Wright  (D)*"  /"-It,, 

To  discover  the  proportions  of  the  two  metals  m  this  Brass  ana. 
alloy,  Vauquelin  dissolved  a  quantity  of  brass  in  nitric lysed. 
acid.  When  the  solution  is  completed,  he  precipitates 
the  two  metals  by  means  of  potash,  which  is  added  in 
large  quantity,  to  dissolve  the  whole  of  the  oxide  of 
zinc ;  and  as  the  oxide  of  copper  is  not  soluble  by  this 
alkali,  it  remains  in  tbe  form  of  black  powder,  which 
is  separated,  washed,  and  dried.  A  fiftieth  part  of 
the  weight  of  this  precipitate  is  deducted  for  the  oxy- 
l^c-n  with  which  it  is  combined  i  the  remainder  gives 
the  weight  of  conper  in  tbe  alloy.  What  is  deficient 
of  the  whole  weight  of  tbe  alloy,  is  tbe  weight  of  tbe 

*>o«  +•  f  Feurere^ 
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(c)  According  to  fiishop  Watson,  tbe  aurkhakum^  or  arkk^cmn^  ef  the  ancients,  is  to  be  considered  as  the 
fame  with  our  bimss.    MaucAeet,  Trtms.  ii.  47. 

(d}  Mr  Beckjnann  iWrtber  adde,  **  At  first  it  was  called  tft  cyprmm  $  but  in  euone  of  time  only  cyprium^ 
Upsm  which  at  length  was  formed  euprum.  It  cannot,  however,  be  aacertained  at  what  periods  these  appellations 
were  common.  The  epithet  cupreus  occurs  in  manuscripta  of  Pliny  and  Palladiua,  but  we  cannot  say  whether 
ktur  transcribers  may  not  have  changed  cyprius  into  cvpreue^  with  which  they  were  perhaps  better  acquainted. 
The  oldest  writer  who  uses  the  word  eupreum,  is  Spartian^  who  says  in  the  life  of  Caracalla,  eanceUi  ex  are^  vei 
tupro;  but  may  not  the  last  word  have  been  added  to  the  text  aa  a  gloss  ?  Pliny,  book  stxxvi.  06.  says,  addilo 
cyprto  et  mtro^  wbteh  Itidere,  xvi.  15.  p.  363,  expressed  by  tbe  word*  tn^'ecto  cupro  et  iiAro."  History  ofln^ 
lfentdtn§f  iii  75. 
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IX.  Copper  combines  very  readily  with  tin*  This 
is  a  very  important  alloy  in  the  arts*  It  is  with  this 
alloy  that  brin%e^  metals  for  casting  statnes  and  cannons, 
bell-metal,  and  metallic  mirrors,  are  formed.  Tin  di- 
minishes the  ductility  of  copper,  and  increases  its  tena- 
city, hardness,  and  sonorous  quality.  According  to 
Muschenbroeck,  copper  acquires  the  greatest  solidity 
with  the  addition  of  one  part  of  tin  to  five  or  six  of  this 
inetal.  By  increasing  the  quantity  of  tin,  the  alloy  be- 
comes hard  and  brittle. 

To  form  the  alloy  employed  for  cannons,  1 2  parts  of 
tin  are  united  to  100  of  copper.  In  fusing  the  two  me- 
tals for  this  alloy,  it  is  necessary  to  stir  or  agitate  the 
mixture,  otherwise  they  remain  uncombined.  Bronze, 
or  the  metal  which  is  used  for  statues,  is  not  different 
from  that  of  which  cannons  are  made,  excepting  in  the 
proportion  of  tin  being  either  more  or  less,'  to  vary  the 
colour. 

The  component  parts  of  bell-metal  are  nsoally  75 
of  copper  and  25  of  tin,  or  three  of  copper  and  one 
of  tin.  A  small  quantity  of  other  metals  is  sometimes 
detected  by  analysis,  in  fragments  of  bells  that  have 
been  examined,  such  as  zinc,  antimony,  bismuth,  and 
even  silver.  But  these  metals  are  not  considered  as 
essential  to  the  alloy.  Bell-metal  is  of  a  grayish  white 
colour,  of  a  close  grain,  and  so  -hard  as  to  be  scarcely 
touched  with  the  file.  It  is  also  elastic  and  sonorous. 
The  specific  gravity  is  considerably  more  than  the 
mean,  and  it  is  more  fusible  than  copper*  A  mixture 
of  three  parts  of  tin  and  one  of  copper,  fused  with  a 
little  arsenioos  acid,  and  black  flux,  gives  an  alloy  of 
the  colour  of  steel,  very  hard,  and  susceptible  of  a  fine 
polish,  which  is  employed  in  the  fabrication  of  mirrors 
for  telescopes.  But  other  proportions,  with  the  addition 
of  other  metals,  are  employed  by  different  opticians. 
Bismuth,  antimony,  and  silver,  arc  added,  to  increase 
the  reflecting  property  of  the  mirror. 

Copper  vessels  which  are  employed  for  the  purposes 
of  domestic  economy  are  apt  to  be  corroded  or  oxi- 
dated by  the  substances  which  are  boiled  or  preserved 
in  them.  To  defend  them  from  the  action  of  these 
substances,  and  to  prevent  the  terrible  accidents  which 
would  otherwise  happen  to  those  who  employ  any  of 
these  matters  as  food,  the  inside  of  such  vessels  is  co- 
vered with  a  thin  coating  of  tin.  This  is  performed 
by  the  following  process.  The  sur&oe  to  be  covered 
with  tin,  is  scraped  very  clean  with  an  iron  instrument, 
or  it  is  scoured  with  wine  lees,  or  weak  nitric  acid 
and  sand.  The  tin  is  then  applied  in  two  ways  \  va 
the  first  way,  the  tin  is  in  a  state  of  fusion,  and  the 
surface  is  covered  with  some  resinous  or  oily  matter, 
to  prevent  oxidation,  in  the  same  way  as  in  tinning 
iron.  The  surface  to  be  tinned  is  first  immersed  in  a 
solution  of  muriate  of  ammonia,  and  dried,  and  then 
dipped  into  the  melted  tin.  Another  method  is,  to 
heat  the  copper  vessel  on  charcoal,  and  then  to  apply 
to  the  inside  of  it  a  quantity  of  tin,  which  is  then 
melted ;  a  little  muriate  of  ammonia  being  thrown  in 
at  the  same  time  in  powder.  The  surface  is  then  rub- 
bed with  tow.  The  muriate  of  ammonia  is  employed, 
both  to  clean  the  surface  of  the  copper,  and  also  to 
prevent  the  tin  from  being  oxidated.  The  coating  of 
tin  which  can  be  applied  to  copper  is  extremely  thin  } 
and  it  cannot  by  any  means  be  increased,  to  bear  a 
heat  greater  than  that  which  ipelts  tin.    Bayen  in  his 


researches  concerning  tin,  foand,  that  a  vessel  nine  sflvo.,  ^,. 
inches  in  diameter,  and  three  lines  in  depth,  acquired,  ^      ^  i^ 
by  having  its  surface  covered  with  tiff,  only  ai  grains 
of  additional  weight. 

In  using  vessels  thus  tinned,  care  should  be  taken 
not  to  allow  acid  substances  to  remain  for  any  length 
of  time  in  contact  with  them,  because  the  tin  would 
be  corroded,  and  part  of.  the  copper  afterwards  dis-> 
solved,  which  would  inevitably  act  as  a  poison.  Pure 
tin  ought  only  to  be  employed,  at  least  without  any 
mixtnre  of  lead.  ^^^ 

12^  Copper  combines  very  readily  with  lead  byLesd 
fusion.  With  an  excess  of  lead,  the  alloy  is  of  a  gray 
colour,  is  ductile,  but  brittle  when  it  is  hot,  on  acoomt 
of  the  great  difference  of  fusibility  of  the  lead  and  cop* 
per.  This  alloy  is  employed  in  the  fabrication  of 
printing  types  for  large  letters.  According  to  Savaiy, 
the  proportion  for  this  purpose  is  100  of  lead  and  20  or 
25  of  copper.  ...  .  »02i 

13.  Copper  combines  with  iron,  but  with  much  Iran, 
greater  difficulty  than  with  the  other  metals.  As  the 
proportion  of  iron  is  increased,  the  alloy  becomes  of  ss 
darker  gray,  loses  its  ductility,  and  is  more  infusible* 
The  all<^  of  copper  with  iron  has'  been  supposed  to 
constitute  that  variety  called  hot  short  inm^  which 
possesses  greater  tenacity  than  other  kinds  of  iron,  anA 
on  account  of  some  peculiar  properties  is  more  appli* 
cable  to  a  variety  of  purposes.  ^^s 

Next  to  iron,  copper  is  of  the  greatest  Importanoe,  Vwtu 
and  most  extensive  utility,  of  all  the  metals.  In  the 
metallic  state  it  is  employed  for  a  great  variety  of  in* 
struments  and  utensils ;  some  of  its  oxides  and  mits  aie 
much  used  in  painting,  dyeing,  and  enamelling  5  and 
the  alloys  with  other  metals,  especially  with  zinc  and 
tin,  are  applied  to  many  valuable  purposes  in  the  arftSy 
and  in  domestic  economy.  But  the  nses  of  copper  in 
its  different  states,  and  in  its  various  combinations,  aie 
so  familiar  and  well  known,  that  it  most  appear  qaifee 
nnnecessary  to  enumerate  them. 
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2.  Silver  has  been  reckoned  among  the  noble  er 
feet  metals,  and  has  been  known  firom  the  eariiest  ages 
of  the  world.  Its  scarcity,  beauty,  and  utility,  have 
always  rendered  it  an  object  of  research  among  maiK 
kind,  so  that  the  nature  and  properties  of  this  metal 
have  been  long  studied  and  minutely  investigated.  la 
the  midst  of  the  rage  for  the  transmntation  of  metak 
which  for  centuries  fired  the  imaginations  ef  the  alche* 
mists,  silver  occupied  a  great  share  of  their  attention  and 
labour,  with  the  hope  of  discovering  the  means  of  con- 
verting the  baser  and  more  abundant  metals  into  this^ 
which  is  more  highly  valued  on  account  of  its  scarcity 
and  durability.  When  the  dawn  of  science  conunen- 
ced,  and  its  light  had  dissipated  the  follies  and  extra- 
vagances of  these  pursuits,  the  earlier  chemists  were 
much  employed  in  examining  the  properties  and  com- 
binations of  silver  \  nor  has  it  been  overlooked  er  at* 
glected  by  the  modems. 

2.  Silver,  which  is  neither  in  such  abundance  nor  soqm 
nniversally  diffused  as  many  other  metals,  eziits  in  na- 
ture in  five  different  states }  in  the  native  state  \  in  that 
of  alloy  with  other  metak,  especially  with  antimony  ^ 
in  that  of  snlphnret,  sulphurated  oxidei  muriate,  and 
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SiTrer,  See.  carbonate,  i.  Native  silver^  which  is  characterized  by 
its  ductility  and  specific  gravity,  is  frequently  tarnished 
OQ  the  surface,  of  a  gray  or  blackish  colour,  and  ap- 
pears under  a  great  variety  of  forms.  In  this  state  it 
IS  not  perfectly  pure.  It  is  usually  alloyed  with  a  lit- 
tle gold  or  copper.  2.  The  alloy  of  silver  and  anti- 
mony, which  is  the  most  frequent,  is  distinguished  by 
its  brittleness  and  lamellated  structure  from  native  sil- 
ver, which  it  resembles  in  lustre  and  colour.  It  crys* 
talUzes  in  prisms  which  are  six-sided  and  pretty  regu* 
lar.  3.  The  sulphnret  of  silver,  which  is  known  to 
mineralogists  by  the  name  of  vitreous  stiver  ore^  is  of  a 
^ark  gray  colour,  and  has  some  metallic  lustre.  It  is 
moally  crystallized  in  the  form  of  cubes,  octahedrons 
with  angular  facets,  or  sometimes  in  the  form  of  the 
dodecahedron.  4.  The  sulphurated  oxide  of  silver  and 
•ntimony.  In  this  ore  of  silver  the  sulphur  is  combined 
with  the  metal  in  the  state  of  oxide }  in  the  former, 
in  the  metallic  state.  This  ore  is  called  red  silver  ore. 
It  is  of  a  deep  red  colour,  sometimes  transparent,  and 
sometimes  nearly  opaque,  frequently  having  the  lustre 
of  steel  on  the  surface.  The  primitive  form  of  its 
crystals  is  the  rhomboidal  dodecahedron.  5.  The  ma« 
riate  of  silver,  which  has  been  long  known  to  mineralo- 
gists  by  the  name  of  corneous  silver^  is  found  in  irregu- 
lar masses  of  a  grayish  colour,  frequently  opaque,  but 
eometimes  semitranspareot.  It  is  soft  and  very  fusi- 
ble. 

3.  The  analysis  of  silver  ore  varies  according  to  its 
nature  and  combinations.  Native  silver,  after  be- 
ing broken  down  and  washed,  is  rubbed  with  liquid 
mercury,  which  by  strong  trituration  dissolves,  and 
combines  with  the  silver.  This  amalgam  is  subjected  to 
pressure,  to  separate  the  excess  of  mercury.  It  is  then 
distilled,  and  afterwards  heated  in  a  crucible,  to  volati- 
lize the  mercury,  and  the  silver  remains  pore.  When 
silver  is  combined  with  antimony  and  sulphur,  the  ore 
is  to  be  strongly  roasted,  to  separate  the  antimony  or 
tnlphur.  It  is  then  melted  with  a  proper  quantity  of 
alkaline  flux.  The  sulphurated  oxide  of  silver  and  an- 
timony may  be  treated  in  the  same  way. 
__     But  by  these  processes  the  silver  is  not  in  a  state  of 

fied  tf  CO-  perfect  purity.  To  obtain  it  pnre,  by  the  separation  of 
other  metals^  as  copper  or  iron,  it  is  subjected  to  the  pro- 
cess called  cupettationm  This  depends  on  the  peculiar 
property  of  lead,  when  it  is  oxidated  and  afterwards 
vitrified,  of  combining  with  the  metals,  and  leaving  the 
silver  in  a  state  of  purity.  A  small  flat  cup  macko  of 
the  powder  of  burnt  bones,  which  has  received  the 
name 'of  ctip»/,  is  employed  for  this  purpose.  The  sil- 
•ver  to  be  purified  is  included  in  a  plate  of  lead,  usual- 
ly double  the  weight  of  the  silver.  The  cupel  is  in- 
troduced under  a  muffle  in  the  middle  of  the  furnace. 
The  use  of  the  muflie  is  to  increase  the  heat,  by  allow- 
ing the  metal  to  be  surrounded  on  all  sides  with  coals, 
and  at  the  same  time  preventing  the  admixture  of  any 
part  of  .the  fuel  with  the  fused  matter.  The  heat  is 
then  to  be  applied  sufficiently  great,  that  every  part  of 
the  metal  may  be  in  fusion,  but  not  such  as  to  sublime 
the  lead  too  rapidly.  As  the  process  advances,  the 
lead  is  oxidated  and  vitrified,  and  having  combined 
with  all  the  other  metals  except  the  silver,  sinks  into 
the  porous  cupel,  and  leaves  the  silver  pure.  The  lead, 
which  ia  now  in  the  state  of  litharffe,  is  extracted  from 
the  cupel,  and  applied  to  the  uraaf  purposes. 
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4*  Silver  is  of  a  fine  white  colour,  and  great  bril- silver,  6co. 
liancy.    The  specific  gravity  is  10474,  and  according        m      » 
to  some,  when  it  is  hammered,  TO.535,  and  sometimes      ^^^7 
nearly  i  z.     The  hardness  of  silver  is  intermediate  be-  P'«P*^*«"- 
tween  iron  and  gold.    The  elasticity  of  silver  is  consi- 
derable, and  it  is  one  of  the  most  sonorous  of  the  metals. 
It  possesses  very  great  ductility  and  malleability.  It  may 
be  beaten  out  into  leaves  ttt^vo  of  an  inch  thick,  and 
a  grain  of  silver  may  be  so  extended  as  to  be  formed 
into  a  hemispherical  vessel  of  sufficient  capacity  to  hold 
an  ounce  of  water,  or  to  be  drawn  out  into  a  wire  400 
feet  in  length.     The  tenacity  of  silver  is  very  great. 
A  wire  .078  of  an  inch  in  diameter,  will  support  a 
weight  of  187  lbs.  avoirdupois.  ^oaS 

5»  Silver  is  a  good  conductor  of  caloric*  Its  ex-  Aetion  of 
pansive  power  is  less  than  that  of  lead  and  tin,  and  heat, 
greater  than  that  of  iron.  When  it  is  exposed  to  a 
white  heat  it  melts.  The  temperature  necessary  to 
bring  it  to  fusion  has  been  calculated  at  the  1000^  of 
Fahrenheit  \  but  according  to  Kirwan,  it  requires  a 
higher  temperature  than  28^  Wedffwood  to  melt  it, 
although  at  that  temperature  it  continues  in  a  state  of 
fusion.  When  it  is  cooled  slowly  after  fusion,  it  ex- 
hibits some  marks  of  crystallization.  It  assnmea  the 
form  of  four-sided  pyramids,  or  of  octahedrons*  If 
the  heat  be  increased  after  the  silver  is  melted,  it  boils 
and  may  be  reduced  to  vapour.  The  surface  of  melt- 
ed silver  is  so  extremely  brilliant,  that  it  seems  to 
throw  out  sparks,  which  b  called  coruscation  by  the 
workmen.  10%^ 

6.  Silver  is  a  good  conductor  of  electricity*    It  has  Klcetricity, 
no  perceptible  taste  or  smell.  ^' 

7*  Silver  is  not  altered  by  exposure  to  the  air,  ^*q#  ^''^ 
though  it  is  soon  tarnished,  which  is  owing,  tas  Proust 
ascertained,  to  a  thin  covering  of  sulphnret  of  silver, 
which  is  formed  by  sulphureous  vapours  to  which  it  is 
exposed  ;  but  when  it  is  subjected  to  a  strong  heat  for 
a  long  time,  in  an  open  vessel,  it  combines  with  the 
oxygen  of  the  atmosphere,  and  is  converted  into  an 
oxide.  In  the  experiments  of  Macquer,  the  oxidation  Oxidatioo. 
of  silver  was  efiected  by  exposing  it  for  20  times  suc- 
cessively in  a  crucible,  to  the  strong  heat  of  a  porce- 
lain furnace.  At  last  perceptible  traces  of  oxidation 
were  observed,  and  vitreous  matter  of  an  olive  co- 
lour was  obtained.  In.  other  experiments,  silvev  being 
acted  on  bv  the  heat  of  a  burning  glass,  was  covered 
with  a  white  powder,  which  was  afterwards  convert- 
ed into  a  crust  of  a  green  colour.  Van  Marum 
passed  electric  shocks  through  silver  wire,  which  waa 
instantly  reduced  to  a  kind  of  powder,  with  a  greenish 
white  flame,  and  the  oxide  whioh  was  formed  was  dis- 
sipated in  vapour.  The  oxide  of  silver,  which  is  form- 
ed by  these  processes,  is  of  a  greenish  or  yellow  colour. 
It  is  composed  of  abou^  ten  parts  of  oxyffcn,  and  5^ 
of  silver.  The  oxide  of  silver  is  very  easily  reduced, 
for  the  affinity  of  oxygen  for  this  metal  is  very  feeble. 
It  is  decomposed  by  the  application  of  heat,  and  even 
when  it  is  exposed  to  the  light.  By  heating  it  in  close 
vessels,  pure  oxygen  gas  is  obtained,  and  the  metal  is 
converted  to  the  metallic  state,  by  melting  it  in  a  cm- 
cible. 

8.  Azote,  hydrogen,  «r  carbon,  have  no  action  what- 
ever on  silver. 

9.  Silver   combines  with   phosphorus,   forming  •ptmrnj*- 
phosphnret*    One  part  of  silver  in  filings,  with  two  of  ri. 
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Siker,  {ce.  pbotphorio  glai%  and  lialf  a  ptrt  of  charcoal,  exposed 
to  heat  ID  a  crucible,  yielded  a  phoaphiiret  of  silver 
which  had  acquired  one-foorth  of  its  primitive  weight 
of  silver.  This  phosphoret  is  of  a  white  colour,  brit« 
tie,  of  a  granulated  texture,  and  may  be  cut  with  a 
knife.  By  throwing  pieces  of  phosphoras  on  silver 
red-hot  in  a  crucible,  the  metal  is  instantly  melted, 
and  the  phosphnret  which  is  formed  remains  at  the 
bottom.  At  the  moment  when  the  surface  beoomea 
solid,  a  quantity  of  phosphorus  is  thrown  out  with  a 
kind  of  explosion,  and  the  surface  of  the  metal  then 
exhibits  a  lamellated  appearance.  Pelletier,  who  first 
made  this  experiment,  concludes  from  it,  that  silver 
is  susceptible  of  retaining  a  greater  proportion  of 
phosphorus  in  combination  with  it,  wheu  it  is  in 
fusion  than  in  the  solid  state,  and  that  the  separataoa 
of  the  phosphorus  is  owing  to  the  sudden  contraction 
of  tlie  silver.  A  hundred  parts  of  silver  in  fusion  re* 
tain  25  of  phosphorus,  but  only  15  whea  it  becomes 
solid.  Phosphorus  has  the  property  of  reducing  the 
oxides  of  silver,  and  of  precipitating  them  from  this 
solution  in  a^ids,  in  the  metallic  form. 

9.  Sulphur  combines  readily  with  silver,  both  in  the 
dry  and  humid  way.  By  stratifying  in  a  crucible  plates 
of  silver  alternately  with  sulphur,  and  melting  them  ra- 
pidly, a  deep  violet*coloured  mass  is  obtained,  which  is 
more  fnsible  than  silver,  brittle,  crystallixed,  and  has  a 
metallic  lustre.  It  may  be  cut  with  a  knife,  and  has 
a  good  deal  of  resemblance  to  vitreous  ore  of  silver. 
When  this  sulphuret  of  silver  is  exposed  to  beat  for  a 
considerable  time,  the  sulphur  is  gradually  dissipated, 
and  the  silver  remains  pure  and  ductile.  Silver  com* 
bines  very  readily  with  sulphur,  when  it  is  long  exposed 
to  those  snatters  which  gradually  deposit  this  substance. 
This  elect  is  immediately  produced,  when  silver  is 
brought  into  contact  with  sulphurated  hydrogen  gas,  or 
when  it  it  immersed  in  water  impregnated  with  this  gas, 
as  in  natural  sulphureous  waters.  It  is  owing  to  the 
same  cause  that  a  silver  spoon  is  tarnished  by  a  boiled 
egg,  and  particularly  if  the  egg  has  begun  to  spoil. 
Sulphurated  hydrogen  gas  which  is  exhaled  by  the  ^gg^ 
is  decomposed,  the  sulphur  combines  with  the  silver, 
and  forms  a  thin  layer  of  sulphuret  of  silver,  which  is 
of  a  dark  or  violet  colour.  The  same  thing  happens, 
when  silver  is  exposed  in  places  that  are  much  frequent* 
ed,  as  in  churches  and  theatres. 

10.  Silver  forms  alloys  with  most  of  the  metals,  and 
salts  with  the  acids.  The  order  of  the  affinities  of  sil- 
ver and  its  oxide,  as  they  have  been  arranged  by  Berg- 
man, is  the  following. 
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Silver. 

Lead, 

Copper, 

Mercury, 

Bismuth, 

Tin, 

Gold, 

Antimony, 

Iron, 

Manganese, 

Zinc, 

Arsenic, 

Nickel, 


Oxide  of  Silver. 

Muriatic  acid. 

Oxalic, 

Sulphuric, 

Saclactic, 

Phosphoric, 

Sulphurous, 

Nitric, 

Arsenic, 

Fluoric,v 

Tartaric, 

Citric, 

Lactic, 


Platinum, 

Sulphur, 

Phosphorus. 


'  Acetic, 
Succinic, 
Pmssic. 
Carbonic. 

I.  SslU  of  Silver. 
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1,  Sulphate  of  Silver. 

1.  Sulphuric  acid  has  no  action  on  silver  in  the  cold;Prep«n^ 
but  three  or  four  parts  of  the  concentrated  acid,  boiled  tioo. 
with  one  part  of  silver  in  filings  or  small  pieces,  pro- 
duce an  efiervescence,  with  the  evolution  of  sulphuroos 
acid  gas*  A  white  powder  is  formed,  which  is  entire- 
ly soluble  in  water  acidulated  with  sulphuric  acid. 
With  excess  of  acid,  a  solution  of  sulphate  of  silver  is 
obtained,  which  is  colourless,  very  acrid  and  caustic. 

Bv  evaporation  it  affords  crystals,  which  are  white  and 
brilliant,  and  in  the  form  of  fine  prisms  or  needles. 
When  the  solution  is  more  concentrated,  a  deposition 
is  formed  as  it  cools,  and  then  it  crystallizes  in  large 
white,  brilliant  plates,  which  seem  to  be  composed  of 
compressed  four-sided  prisms.  3036 

2.  This  salt  is  not  very  soluble  in  water.   When  ex-P^ropcniei 
posed  to  heat,  it  melts  and  swells  up  ^  at  a  higlier  tem- 
perature it  blackens,  gives  out  sulphurous  acid,  and 
oxygen  gas,  and  is  then  reduced  to  the  metallic  state. 

It  is  slowly  decomposed  by  the  action  of  light.  It  is 
decomposed  by  phosphorus,  and  vapotur  of  sulphur  in  the 
cold,  and  by  charcoal  at  a  red  heat.  It  is  not  altered 
by  the  action  of  the  acids,  excepting  the  muriatic  All 
the  alkalies  and  the  alkaline  earths  precipitate  the 
oxide  of  silver  from  its  solution  in  sulphuric  acid,  of  a 
dark  gray  or  brown  colour,  and  especially  in  contact 
with  light.  Lime  causes  a  precipitate  of  a  greenish 
gray  colour.  Ammonia  re-dissolves  the  precipitate.  1037 
Sulphate  of  silver  is  decomposed  by  the  muriates,  phos-l>coHip»- 
phates,  and  fluates.  The  carbonates  give  jl  white  ioso-"'^ 
luble  precipitate  of  carbonate  of  silver.  The  alkaline 
sttlphurets,  sulphurated  hvdrogen  gas,  and  water  im- 
pregnated with  this  gas,  decompose  the  sulphate  of  sil- 
ver, and  form  in  its  solution  a  black  precipitate  of  sol- 
phuiet  of  silver ;  for  the  oxide  is  reduced  by  the  hy- 
drogen, while  the  silver  combines  with  the  sulphur. 

2.  Sulphite  of  Silver.  ^^  ^ 

Sulphurous  acid  combines  readily  with  the  oxide  of  I^P*'*' 
silver.     It  assumes  the  form  of  small  shining  grains,  of  ^'^ 
a  pearly-white  colour.     It  is  not  altered  by  exposure 
to  liglit.     Sulphurous  acid  precipitates  the  solution  of 
silver  in  nitric  acid,  in  form  of  a  white  powder  of  sul- 
phite of  silver.    Tbe  same  salt  is  obtained  by  adding  a 
solution  of  sulphite  of  ammonia  to  a  solution  of  nitrate 
of  silver.     An  excess  of  this  sulphite  re-dissolves  tbe 
precipitate,  and  forms  a  triple  salL     This  sulphite  of 
ammonia  and  silver,  exposed  to  the  sun^s  rays,  is  soon 
covered  with  a  pellicle  of  silver,  and  the  liquid  contains 
sulphate  of  ammonia.     Sulphurous  acid,  aided  by  the 
affinity  of  ammonia,  deprives  the  oxide  of  silver  of  its 
oxygen,  and  is  converted  into  sulphuric  acid,  which 
combines  with  the  ammonisk,  and  forms  a  sulphate.  Sul- 
phite of  silver  is  decomposed  by  muriate  of  ammonia ; 
and  the  precipitate,  which  is  formed,  assumes  a  black     ^^.^ 
colour,  and  is  partly  reduced.     When  sulphite  of  ul*Dec«0P^ 
ver  is  exposed  to  the  action  of  the  Uow-pipe,  it  gives  tttioo. 
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SQTer,  Ue.  oat  snlphoroas  acid,   melts  into   a  yellow  mass,   and 
<       J     ■> leaves  behind  a  nietallic  button  of  pure  silver.     This 
salt  has  an  acrid  metallic  taste  ^  it  is  soluble  in  the 
caustic  alkalies,  and  forms  with  them  a  triple  salt* 

3.  Nitrate  of  Silver. 

1.  Silver  dissolves  nitric  acid  with  effervescence^  in 
consequence  of  the  evolution  of  nitrous  gas.  If  the 
solation  be  made  in  a  tall  conical  vessel,  the  nitrous 
gas,  which  is  disengaged  from  the  bottom,  is  dissolved 
lu  the  acid,  and  communicates  a  green  colour  to  the 
lower  part  of  the  liquid.  If  the  green  colour  is  per* 
mancnt,  or  passes  to  a  blue,  the  metal  is  contaminated 
with  copper  ^  but  if  it  be  mixed  with  gold,  a  porpfe- 
coloored  powder  is  deposited  at  the  bottom  of  the 
▼easel. 

2.  Nitric  acid  dissolves  more  than  i  of  its  weight  of 
silveiw  This  solution  is  nearly  colonrless,  very  heavy, 
and  extremely  caustic.  It  colours  the  skin,  first  of  m 
reddish  purple,  and  then  of  a  deep  black.  It  produces 
the  same  effect  on  the  nails,  the  hair,  and  all  animal 
substances.  It  is  employed  to  dye  the  hair  of  a  black 
colour,  but  this  should  be  done  with  great  caution. 
When  it  is  diluted  with  water,  so  as  to  deprive  it  of  its 
causticity,  it  has  an  astringent  bitter  taste.  By  eva- 
porating the  solution  till  a  pellicle  is  just  formed  on 
the  surface,  and  by  slow  cooling,  it  crystallizes  in  trans* 
parent  brilliant  plates,  sometimes  of  a  metallic  lustre, 
when  the  liquid  has  been  exposed  to  the  sun  during 
the  crystallization.  These  crystals  are  not  very  regu- 
lar. They  are  sometimes  six-sided,  sometimes  square, 
and  sometimes  triangular  ^  but  they  seem  to  be  com* 
posed  of  very  fine  small  prisms.  Ihe  taste  is  so  ex- 
tremely bitter,  that  it  has  been  denominated  ike  gall  of 
the  metaU.  It  is  not  deliquescent  in  the  air.  When  ex- 
posed to  the  light  of  the  sun,  it  gradually  blackens, 
and  the. silver  is  reduced.  When  it  is  heated  in  a  cru- 
cible, it  readily  melts  into  a  brown  liquid,  which  swells 
up,  as  it  is  deprived  of  its  water  of  crystallization : 
and  in  this  state  of  fusion,  if  it  be  allowed  to  cool,  it 
assumes  the  form  of  a  deep  gray  or  black  mass.  When 
the  nitrate  of  silver  is  thus  fused,  and  cast  into  small 
cylindrical  moulds,  the  cylinders  thus  formed,  which 
exhibit  a  radiated  fracture,  are  well  known  in  surgery 
by  the  names  of  lunar  caustic  and  lapis  infemaits.  This 
is  generally  prepared  by  evaporating  the  solution  of 
nitrate  of  sUver  to  dryness,  without  previous  crrstalli- 
zation. 

3.  When  nitrate  of  silver  is  heated  in  a  retort,  it  first 
gives  oot  nitrous  gas,  then  very  pure  oxygen  gas, 
which  is  afterwards  mixed  with  azotic  gas.  The 
silver  is  reduced  at  the  bottom  of  the  vessels.  When 
a  plate  or  crystal  of  nitrate  of  silver,  well  dried,  is  put 
opon  burning  coals,  it  produces  a  brilliant  detona*- 
tion  \  the  silver  is  reduced,  and  adheres  to  the  surface 
of  the  charcoal. 

4.  The  nitrate  of  silver  is  very  soluble  in  water,  and 
in  this  state  it  may  he  reduced  by  hydrogen  gas  and 
phosphorus.  By  exposing  paper  or  silk  moistened  with 
a  solution  of  niirate  of  silver  to  hydrogen  gas,  the  pa- 
per or  silk  is  coated  with  metallic  silver,  in  consequence 
of  the  reduction  of  the  salt  by  the  hydrogen,  which 
has  a  stronger  affinity  for  the  oxygen  thau  the  silver. 
The  same  effect  takes  place,  if  a  cylinder  of  phospbo- 
ni8  be  immersed  in  a  solution  of  nitrate  of  silver.*  The 
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phosphorus  combines  with  tbe  ozygea  of  the  oande,snver,  &c. 
and  the  silver  is  deposited  on  the  surface  of  the  pbos*  *  ■     v       * 
phorus  in  the  metallic  state.    The  phosphorus  may  be 
separated  from  the  silver  by  melting  it  in  boiling  wa- 
ter.  These  experiments  were  made  by  Sage  and  Bouil- 
lon in  France,  and  Mrs  Fulham  in  England.  2047 

5.  A   mixture   of  this  salt  and  phoRphoms  struck  Detona- 
smartly  with  r  hammer,  produces  a  tiolent  detonation. ^^o« 
Nine  grains  of  nitrate  of  silver  and  three  of  sulphnr 
produce  no  detonation,   but  only  an  infiammation   of 

the  sulphur,  when  they  are  struck  with  a  cold  hammer; 
but  with  a  hot  hammer,  a  detonation  takes  place,  with 
the  reduction  of  the  silver. 

6.  Nitrate  of  silver  is  decomposed  by  solphoric  acid, 
and  forms  a  precipitate  of  sulphate  of  silver,  in  the 
state  of  white  powder.  It  is  also  decomposed  by  snl* 
phurous  acid.  Muriatic  acid  produces  a  copious  white 
precipitate,  which  is  very  insoluble,  and  is  deposited 
in  the  form  of  thick  heavy  flakes  of  muriate  of  sil- 
ver. 

7.  Nitrate  of  silver  is  decomposed  by  all  the  alka- 
line and  earthy  matters.  A  white  precipitate  is  at  first 
formed,  which  afterwards  passes  to  an  olive  green  ; 
but  the  carbonates  of  the  alkalies  give  a  white  preci- 
pitate which  remains  nnaltered.  Ammonia  occasions 
a  sparing  precipitate,  which  is  re-dissolved  by  an  ex- 
cess of  alkali,  when  there  is  formed  a  triple  salt.  But 
a  very  peculiar  action  takes  place  between  ammonia 
and  the  oxide  of  silver,  by  which  both  the  one  and 
the  other  are  decomposed  with  a  violent  detonation* 
This  is  the  celebrated  Julmsnating  s&ver^  which  was 
discovered  by  BerthoUet  in  1788.     It  is  prepared  by 

the  following  process.  2048 

A  solution  of  pnre  silver  in  nitric  acid  is  precipitat-  Falmhis- 
ed  by  lime  water.  The  precipitate  is  placed  on  gray  ting  tiWcr. 
paper,  which  absorbs  the  whole  of  the  water  and  the 
nitrate  of  lime.  Pure  caustic  ammonia  u  then  added, 
which  produces  an  effect  somewhat  similar  to  the  slak- 
ing of  lime.  The  ammonia  dissolves  only  part  of  this 
precipitate.  It  is  left  at  rest  for  10  or  la  hours,  when 
there  is  formed  on  the  surface  a  shining  pellicle,  which 
is  re-dissolved  with  a  new  portion  of  ammonia,  but 
which  does  not  appear,  if  a  sufficient  quantity  of  am- 
monia has  been  added  at  the  first.  The  liquid  is  then 
sepaAited,  and  the  black  precipitate  found  at  the  bot^ 
torn,  is  put  in  small  qnantities  on  separate  papers. 
This  powder  is  fulminating  silver^  which,  even  while 
it  is  moist,  explodes  with  g£^at  violence,  when  it  is 
struck  with  a  hard  body.  When  it  is  dry,  it  is  suffi- 
cient to  touch,  or  rob  it  slightly,  to  produce  an  ex- 
plosion. If  the  liquid  decanted  off  this  precipitate  be 
heated  in  a  glass  retort,  it  effervesces,  gives  out  oxy- 
gen gas,  and  there  are  sooil  formed  small,  brilliant, 
opaque  vrystals,  which  have  a  osetallic  lustre,  and 
which  fulminate  with  the  slightest  touch,  tfaoogih  co- 
vered with  liqnid,  and  break  with  violence  the  vessels 
containing  them.  In  this  action  the  most  obvious  cir- 
cumstance is  the  tendency  of  the  compound  to  decom- 
position. The  oxygen  of  the  oxide  combines  with  the 
hydrogen  of  the  ammonia,  and  forms  water,  while 
the  azote  of  the  ammonia  escapes  in  the  form  of  gas, 
and  the  silver  remains  behind  in  the  metallic  state. 
The  violence  of  the  explosion  is  owing  to  the  snddea 
expansion  of  the  azotic  jtas»  The  shining  pellicle 
which  appears  on  the  surface,  is  part  of  the  silver, 
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from  wbicb  tho  anmioDis  has  been  separated  by  the 
action  of  the  air )  and  to  have  the  full  effect,  another 
portion  of  ammonia  is  necessary  to  dissolve  it.  ^  Carbo- 
nate of  ammonia  dissolves  the  oxide  of  silver  precipi* 
tated  by  lime,  with  effervescence,  and  the  evolution  of 
carbonic  acid  \  but  there  remains  enough  of  this  acid 
to  form  a  triple  salt,  which,  when  dried,  is  in  the  form 
of  a  yellow  powder,  but  has  no  fulminr.ting  property. 
The  preparation  of  this  dangerons  powder  frequently 
fails.  A  mixture  of  copper,  .the  absorption  of  carb<H 
nic  add  by  the  oxide  of  silver,  precipitated  by  means 
of  lime,  and  left  too  long  exposed  to  the  air,  and  am- 
monia containing  a  little  of  this  acid,  either  diminish  or 
destroy  its  fulminating  property. 

7.  Many  of  the  salts  decompose  the  nitrate  of  silver. 
All  the  sulphates  produce  a  precipitate  of  sulphate  of 
silver  in  the  form  of  powder.  The  same  effect  is  pro- 
duced by  the  other  salts,  and  the  effect  is  similar  to 
that  which  takes  place  with  the  acids  of  which  they 
are  composed. 

'8.  Most  metallic  substances  have  a  stronger  affinity 
•for  oxygen  than  silver  has )  it  Is  therefore  precipitated 
-from  its  solution  in  nitric  acid,  either  partially  or  en- 
tirely deprived  of  its  oxygen,  and  in  the  metallic  state. 
In  the  precipitation  which  takes  place  by  means  of 
mercury,  the  silver  is  reduced  in  an  arborescent  form, 
which  has  long  retained  the  name  of  arbor  Dianes. 
'Different  processes  have  been  recommended  to  effect 
this  decomposition.  One  part  of  silver,  according 
to  Lemery,  is  dissolved  in  diluted  nitric  acid.  The 
solution  is  then  to  be  farther  diluted  with  20  parts 
of  distilled  water,  and  then  to  add  two  parts  of  mer- 
cury. It  18  said,  that  it  requires,  by  this  process, 
about  40  days  for  the  formation  of  the  metallic  tree. 
Homberg  gives  a  shorter  process,  which  succeeds  suffi- 
ciently well.  It  consists  in  making  an  amalgam  in 
the  co)d  of  four  parts  of  silver-leaf  and  two  of  mer- 
cury. This  amalgam  is  then  to  he  dissolved  in  a 
•ufficient  quantity  of  nitric  acid,  and  the  solution 
to  be  diluted  with  32  times  the  weight  of  the  metals 
of  water.  By  introducing  into  part  of  this  liquid  a 
•mall  ball  of  soft  amalgam  of  silver,  the  formation 
4>f  the  tree  immediately  takes  place.  It  may  be  formed 
also  by  putting  a  soft  amalgam  of  silver  into  six  parts 
of  a  solution  of  nitrate  of  silver,  and  four  of  a  solution 
of  nitrate  of  mercury.  In  these  processes  one  part  of  the 
mercury  of  the  amalgam  attracted  by  that  of  the  solu- 
tion, and  carrying  off  the  oxygen  of  the  silver,  preci- 
pitates the  latter  in  the  metallic  state.  The  precipita- 
tion of  the  silver  is  still  favoured  by  the  affinity  between 
it  and  the  portion  of  undissolved  mercury,  and  also  part 
of  the  silver  of  the  amalgam.  All  these  attractions  con- 
spire to  effect  the  separation  of  the  silver,  when  it  is 
deposited  in  prismatic  needles,  which  arrange  them- 
selves in  an  arborescent  form. 

9*  Silver  is  precipitated  from  its  solution  in  nitric 
acid,  by  means  of  copper.  When  a  plate  of  copper  is 
immersed  in  this  solution,  diluted  with  its  weight  of 
distilled  water,  the  silver  is  immediately  separated 
in  whitish  gray-coloured  flakes.  If  this  precipitate 
is  scraped  off,  and  well  washed  with  water,  after- 
wards fused  in  a  crucible,  and  subjected  to  the  pro- 
cess of  copellation  with  lead,  pure  siWer  may  be  ob- 
tained. 


4*  Muriate  6f  Silver. 


Silfer,  &e. 


Muriatic  acid  has  no  action  whatever  on  silver  \  but  '^54 
by  adding  muriatic  acid  to  a  solution  of  silver  in  soU^'^^ 
phuric  or  nitric  acid,  the  moment  it  comes  iii  contact 
with  these  solutions  it  decomposes  them,  carries  off 
the  oxide  of  the  silver,  and  forms  with  it  a  white  in- 
soluble salt,  which  is  precipitated  in  a  kind  of  coagu- 
lated state.  The  muriates  also  produce  a  similar  preci- 
pitate, and  hence  it  is  that  the  nitrate  of  silver  is  em- 
ployed as  a  re-agent,  and  a  most  delicate  test  of  muri* 
ates  or  muriatic  acid  in  mineral  water.  The  mnriate 
of  silver,  which  is  called  corneous  silver  or  homy  silver^ 
is  extremely  insoluble  in  water.  Exposed  to  the  light 
it  becomes  brown,  violet,  and  black.  By  heating  it 
gently  in  a  matrass,  it  melts  like  tallow,  and  when  it 
becomes  solid  by  cooling,  it  assumes  the  form  of  a  sc- 
mitransparent  gray  substance,  similar  to  some  kinds  of 
horn,  from  wbicb  it  derived  its  name  of  btna  cornea^ 
or  horn  silver.  If  it  be  fused  on  a  stone,  it  is  converted 
into  a  kind  of  friable  matter^  crystallized  in  beantifol, 
brilliant,  and  as  it  were  metallic  needles.  When  it  is 
strongly  heated  in  a  crucible,  it  filters  through  it,  and  ,055 
is  lost  in  the  fire.  The  component  parts  of  this  saltyCwpon- 
are,  according  to  Proust,  ^ool 


Acid 
Oxide 


18 
82 

100 


This  salt  is  not  decomposed  by  any  of  the  acids,  or  by 
the  pure  alkalies.  It  is  decomposed  by  the  alkaline 
carbonates.  The  muriate  of  silver  is  very  soluble  in 
caustic  liquid  ammonia.  This  solution,  which  is  trans- 
parent and  colourless,  undergoes  a  remarkable  change 
when  it  is  exposed  to  the  air.  As  the  ammonia  eva- 
porates in  the  air,  there  is  formed  on  the  smiacea 
pellicle  which  assumes  a  brilliant,  bluish,  or  iridescent 
colour.  This  pellicle,  which  gradually  increases  in 
thickness,  deepens  in  colour,  and  at  last  becomes  of  a 
dirty  gray  or  black,  ^y  the  contact  of  light.  The  sub- 
stance thus  separated  is  the  mnriate  of  ammonia,  con- 
taining a  small  proportion  of  the  metal  reduced. 

5.  Hyperoxymnriate  of  Silver. 

This  salt  may  be  prepared  by  passing  oxymoriatic 
acid  gas  through  water  having  the  oxide  of  siver  dif- 
fused in  it.  It  is  soluble  in  two  parts  of  warm  water, 
and  crystallizes  in  cooling  in  the  form  of  small  rhom- 
boids. It  is  decomposed  by  muriatic  acid,  and  by  ni- 
tric and  acetic  acids.  The  muriate  of  eilver  remains 
behind.  Exposed  to  a  moderate  heat,  it  melts,  oxygen 
gas  is  given  out,  and  the  salt  is  reduced  to  the  mnri- 
ate of  silver.  With  one-half  its  weight  of  sulphur,  it 
produces  violent  detonation,  by  slight  percussion.  It 
gives  out  a  white  vivid  flash. 

6.  Fluate  of  Silver. 

Fluoric  acid  dissolves  the  oxide  of  silver,  and  forms 
with  it  an  insoluble  salt.  It  is  decomposed  by  solpho- 
ric*acid. 

7.  Borate  of  Silwr. 

Boraoic  acid  combines  with  the  oxide  of  silver,  by 

adding 
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Silur  Sec  K^'tog  a  soluble  bonta  to  the  solotion  of  oitrate  of 
^BiWer.    The  whole  of  the  silver  is  precipitated  in  the 
form  of  a  white,  heavy,  insolable  powder. 

8.  Phosphate  of  Silver. 

Phosphoric  acid  dissolves  the  oxide  of  silver,  and 
precipitates  it  from  its  solution  in  nitric  acid.  The 
precipitate  is  a  white  heavy  powder ;  with  considerable 
beat  it  melts  into  a  kind  of  greenish  enameU  It  is 
not  soluble  in  water  without  an  excess  of  acid.  When 
it  is  heated  in  a  retort  with  charcoal,  it  gives  cot « 
little  phosphems,  and  is  reduced,  in  great  part,  tophos- 
phuiet  of  silver. 

9*  Carbonate  of  Silver. 

Carbonic  acid  combines  readily  with  the  oxide  of  siU 
ver.  It  may  be  prepared  by  adding  an  alkaline  car- 
bonate to  sulphate  or  nitrate  of  silver.  The  carbonate 
of  silver  is  precipitated  in  the  form  of  a  white  powder. 
This  salt,  which  blackens  by  the  action  of  light,  readi- 
ly gives  out  its  carbonic  acid  by  heat. 

10.  Arseniate  of  Silver* 

Arsenic  acid  dissolved  in  water,  and  heated  with 
silver,  has  no  action  upon  it ;  but  when  the  water  is 
evaporated,  and  the  heat  is  increased  to  produce  vitri- 
fication, arsenic  is  sublimed,  and  there  remains  a  white 
Titzeons  matter,  which  contains  the  silver  oxidated, 
and  ia  covered  with  a  deep  yellow  coloured  glass.  By 
beating  water  on  this  glass  reduced  to  powder,  the  so- 
lution becomes  of  a  brown  red  colour ;  the  arsenic 
acid  is  dissolved,  and  carries  with  it  a  little  oxide  of 
ttlver,  which  is  precipitated  by  adding  muriatic  acid. 
The  brown  insoluble  powder  is  fused  at  a  high  tempe- 
rature, and  becomes  semitransparent.  By  continuing 
the  heat  in  a  crucible,  the  silver  is  reduced.  Arsenic 
acid  gives  a  brown  precipitate  in  the  solution  of  nitrate 
of  silver. 

XX.  Tongstate  of  Silver. 

Tungstic  acid  does  not  seem  to  have  any  action  on  sil- 
ver i  but,  when  added  to  a  solution  of  nitrate  of  silver, 
it  occasions  a  precipitate  in  the  form  of  white  powder, 
but  its  properties  have  not  been  examined. 
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12.  Molybdate  of  Silver. 
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Molybdate.  Molybdic  acid  produces  a  white,  flaky  precipitate  in 
a  solotion  of  nitrate  of  silver.  Nothing  is  known  of 
the  properties  of  this  salt. 

13.  Cbroroate  of  Silver. 

By  adding  chromatc  of  potash  to  a  solution  of  silver 
in  nitric  acid,  a  precipitate  is  formed,  of  a  most  bean- 
tiful  crimson  red,  which  the  action  of  light  changes  to 
pnrple.  The  precipitate,  which  is  the  chromate  of 
silver,  is  in  the  state  of  powder.  When  heated  by  the 
action  of  the  blow-pipe,  it  becomes  black,  and  is  re- 
duced in  part  to  the  metallic  state.  Bedoced  to  pow- 
der in  this  state,  it  is  still  of  a  purple  colour }  but  when 
it  is  heated  with  the  blue  flame  of  a  candle  directed  by 
the  blow-pipe,  it  becomes  green,  and  the  silver  Is  sepa- 
rated in  globules.  The  cbromio  acid,  decomposed  by 
the  hydrogen  of  the  blue  flame,  passes  to  the  state  alt 
green  oxidci  and  the  oxide  of  sUver  is  reduced.. 


ofOnUate. 


14.  Acetate  of  Silver. 

Acetic  acid  dissolve  the  oxide  of  silver.  The  acetate  ^^^^^ 
of  silver  may  be  prepared,  by  adding  acetate  of  potash  ^^^^^ 
to  a  solution  of  nitrate  of  silver.  The  solution  affords, 
on  cooling,  small  prismatic  crystals.  This  salt  is  very 
soluble  in  water,  and  has  an  acrid  metallic  taste.  When 
heated,  it  swells  up,  and  is  decomposed.  The  acid  is 
driven  oflP,  and  the  oxide  remains  behind. 

15.  Oxalate  of  Silver. 

^  Oxalic  acid  dissolves  a  small  portion  of  the 
silver,  which  is  precipitated  from  nitric  acid,  by  means 
of  potash,  or,  by  adding  oxalic  acid  to  a  solution  of  nt 
trate  of  silver.  A  white,  thick,  insoluble  precipitate 
is  formed,  which  is  oxalate  of  silver.  This  salt  is  soon 
changed  by  the  action  of  light.  When  exposed  to  the 
rays  of  the  sun,  it  becomes  black;  and  when  it  is  heat- 
ed ia  a  spoon,  it  undergoes  a  kind  of  detonation. 

z6.  Tartrate  of  Silver. 

so^o 

Tartaric  acid  combines  with  the  oxide  of  silver,  andTaitiais. 
forms  with  it  a  tartrate  of  silver,  which  becomes  black 
by  exposnte  to  the  air.    This  acid  has  no  action  on 
silver  itself,  nor  does  it  produce  a  precipitate  in  the 
solution  of  nitrate  of  silver. 

1 7.  Tartrate  of  Potash  and  Silver. 

When  tartar  is  added  to  a  solotion  of  nitrate  of  sii- 
there  is  formed,  according  to  Thenard,  a  triple 


oxide  of  silver^ 


'* 


ver, 

salt,  which  consists  of  taitaric 

and  potash. 

It  is  decomposed  by  the  alkalies  and  alftaline  car- 
bonates, and  by  the  sulphates  and  mnriatcs  *.  * 

x8.  Citrate  of  Silver.  sixiii.  3^ 

Citric  acid  dissolves  the  oxide  of  silver,  and  forms  cjnm^, 
with  it  an  insoluble  salt,  which  becomes  black  by  be* 
ing  exposed  to  the  sun.  It  has  a  harsh,  strong,  metal* 
lie  taste.  It  affords  by  distillation  concentrated  acid, 
and  leaves  behind  the  silver  reduced  in  an  arboresoenl 
form,,  mixed  with  a  little  charcoal,  at  the  bottom  of  the 
retort.  This  salt  is  decomposed  by  nitric  acid.  lie 
component  parts  are. 


Acid 

Oxide  of  sulphur 


36 

zoo 


19.  Itfalate  of  Silver. 


aotfj 


Malic  acid,  added  to  a  solution  of  nitrate  of  silvery  Bfalats^ 
produces  a  precipitate,.,  the  nature  of  which  is  un- 
known. 

20.  Benzomte  of  Silver* 

Benzoic  acid  combines  with  the  oxide  of  silver,  and 
forms  with  it  a  salt  which  is  soluble  in  water,  is  not 
deliquescent  in  the  air,  but  becomes  brown  by  exposure 
to  the  snn*s  rays,  and  is  decomposed  by  heat  i  the  add 
being  driven  o^.  and  the  oxide  reduced  to  the  metak 
lie  state. 

21*  Soocinate  of  Silver. 

Succinic  acid  has  no  action  OQ  silreri  bot  it 


sod4 


with 
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Sihf^,  fcc.  With  its  oxide.    The  succinate  of  siWer  crystallizes  id 
'  ^thin  oblong  prisms^  ^htch  are  arranged  in  a  radiated 

form. 


to6s 


22;  Saccolate  of  Silver. 


S^ccolate.  Saclacttc  acid  poured  into  a  solution  of  nitrate  of 
silver  produces  a  wbite  precipitate,  the  nature  of  which 
has  not  been  examined. 

^^  II.  Action  of  the  Alkalies,  &c.  upon  Silver. 

Acikm  of  I,  ^he  pure  alkalies  have  no  efiect  on  silver.  Its 
on  lilTef.  ^^^^*  I'  soluble  in  annmonia  j  but  if  this  solution  be 
long  exposed  to  the  light,  the  ammonia  is  decomposed, 
azotic  gas  is  disengaged,  water  is  formed  by  the  com->_ 
binatioo  of  the  hydrogen  of  the  ammonia  and  the  oxy- 
gen of  the  oxfde,  which  is  reduced  to  the  metallic 
state. 

2.  Silver  forms  no  compound  with  the  earths  j  but 
in  the  state  of  oxide  it  combines  with  some  of  them,  by 
vitrification,  and  in  this  state  it  colours  glass  and  ena- 
mels of  a  yellow,  olive  green,  or  brownish  shade.  For 
this  purpose  the  oxide  of  silver  is  employed  in  the 
aits. 

3.  None  of  the  salts  have  any  action  on  silver.  It 
is  not  sensibly  oxidated  by  the  nitrates  or  byperoxymu- 
riates.  Tbe  metals  which  are  more  easily  oxidated, 
and  with  which  silver  is  frequently  contaminated,  are 
acted  on  by  these  saline  matters,  and  in  this  way,  it  has 
been  observed,  silver  may  be  refilled  or  purified  by 
means  of  nitre. 

III.  Alloys. 

I.  There  are  few  metallic  substances  with  which  sil- 
ver does  not  enter  into  combination,  and  form  alloys. 
Few  of  these,  however,  are  applied  to  useful  purposes* 
Arsenic  combines  with  silver,  and  forms  an  alloy,  which 
is  ezteoially  of  a  yellow  colour,  but  internally  of  a  dark 
gray.  It  is  brittle  j  *aad,  when  it  is  exposed  to  heat, 
the  arsenic  is  sublimed,  and  tbe  silver  remains  behind 
2067      in  a  state  of  purity. 

Cobalt.  a.  Cobalt  is  with  difficulty  alloyed  with  silver.  liVhen 

they  are  melted  together  in  a  crucible,  they  separate 
£n>m  each  other,  according  to  their  specific  gravitka, 
1068      each  retaining  a  small  proportion  of  the  other. 

Btinrath.  3,  Bismuth  combines  with  silver  very  readily  by 
fusion.  The  alloy  is  brittle,  lamellated,  and  of  an  in- 
termediate colour  between  bismuth  and  antimony.  The 
specific  gravity  is  greater  than  the  mean.  The  two 
metals  cannot  be  separated,  but  with  difficulty.  When 
this  alloy  is  exposed  to  itrou^  heat  in  the  open  air,  the 
^  bismuth  is  oxidated,  and  vitrified  at  the  same  time  that 
'  it  is  partially  sublimed,  so  that  it  might  be  employed  in 
place  of  lead  for  the  cupellatiou  of  silver ;  and  in  some 
cases  bismuth  is  preferred,  on  account  of  its  more  rapid 

'    10^9      oxidation. 

Antimony.  4.  The  alloy  of  antimony  and  silver  is  easily  eSect- 
ed  by  fuftion.  It  is  heavier  than  tbe  mean  of  the  two 
jnetals.  This  alloy  is  brittle,  and  has  not  been  applied 
to  any  use. 

Mefcu7.  S'  ^il^c'  ^^  ^  strong  affinity  for  mercury.  An 
amaleam  may  be  formed  of  these  two  metals,  by  sa- 
turating silver  leaf,  or  fine  filings  of  silver,  with  mer- 
cury -,  or  by  adding  to  silver,  whale  it  is  red-hot,  heated 
mercury.  The  consistence  of  this  amalgam  varies  ac« 
cording  to  tbe  proportion  of  the  two  metals.  In  general 
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it  is  wh jte  and  soft,  and  the  specifte  gravity  is  greater  Stiver,  Sir. 
than  the  mean.  It  sinks  to  the  bottom  of  liquid  mer-  *—  ¥  ■" 
cury.  Exposed  to  a  moderate  heat  for  some  time,  it 
shoots  out  into  a  kind  of  vegetation,  like  the  tree  of 
Diana;  and  if,  after  fusion,  it  is  allowed  to  cool  slow- 
ly, it  crystallizes  in  the  form  of  small  leaves,  or  in  square 
prisms,  terminated  by  four-sided  pyramids.  When  it 
renuiins  long  exposed  to  the  air,  it  becames  harder,  and 
of  a  more  solid  consistence.  This  amalgam  is  modi 
employed  in  gilding.  2071 

6.  Silver  combines  readily  with  zinc,  by  means  of  Zinc 
fusion,  and  forms  with  it  a  brittle  alloy,  which  has  not 
been  applied  to  any  use.  ^^^ 

7*  Silver  combines  easily  with  tin,  and  forms  anna. 
alloy  which  is  extremely  brittle.  Tbe  silver  is  entire- 
ly deprived  of  its  ductility.  This  alloy,  however,  in- 
stead of  being  useful,  is  considered  as  one  of  the  most 
troublesome  in  the  working  of  silver,  on  account  of 
tbe  hardness  and  brittleness  which  it  communicates, 
and  it  is  found  almost  impossible  to  separate  them  en- 
tirely. J073 

8.  Lead,  it  has  been  already  observed,  readily  com-  ]>ad. 
bines  with  silver  by  means  of  fusion.     It  is  employed 

for  the  purification  of  lead  in  the  process  of  cupella- 
tiou. This  alloy  is  very  fusible,  resembles  lead  in  co» 
lour,  and  is  less  sonorous,  but  not  less  ductile  than  sil- 
ver.    The  speci'fic  gravity  is  greater  than  the  mean* 

9.  An  alloy  of  silver  and  iron  in  equal  proportions  Uva* 
has  nearly  the  colour  of  silver.  It  is  harder,  has  some 
ductility,  and  is  attracted  by  the  magnet.  Steel  is 
soldered  with  silver.  Guyton  fused  together  silver  and 
iron,  and  obtained  two  buttons,  which  were  placed  by 
the  side  of  each  other,  and  strongly  adhering,  but  su£» 
ficiently  distinct.  Each  of  the  metals  was  found  to  ba 
alloyed  with  a  small  proportion  of  tbe  other.  The  sil- 
ver renders  the  iron  hard  and  coatpact,  and  the  iron 
conununicates  to  tbe  silver  properties  which  seem  to 
render  it  applicable  to  many  important  uses.  2075 

10.  Silver  combines  readily  with  copper,  and  forms  O^p^* 
with  it  one  of  the  most  useful  alleys.     This  alloy  gives 
hardness  to  the  silver,  and  the  colour  of  the  latter  is 

not  diminished,  unless  the  quantity  of  copper  is  con- 
siderable. These  properties  render  it  extremely  useful 
in  the  fabrication  of  various  utensils,  and  especially  of 
money.  The  density  of  the  alloy  is  less  than  the  mean 
of  the  two  metals.  If  137  parta  of  silver  be  alloyed 
with  7.  of  copper,  the  mean  specific  gravity  is  lo.^or, 
but  it  is  only  10.175,  which  shews  an  increase  of  hulk 
of  -/r  part*  "^bis  is  the  alfoy  of  the  silver  coin  of 
France  *.  The  standard  silver,  which  is  eipployed  in  !!^°**^'w^ 
the  British  silver  coin,  is  composed  of  x  i  parts  of  silver  ^^^ 
and  one  of  copper.  to7^ 

The  uses  of  silver  are  as  important  and  extensivo  as  Usn. 
any  of  the  metals,  except  iron,  and  especially  when  it 
is  alloyed  with  copper ;  as  it  is  applied  as  the  medium 
of  commerce  by  all  civilized  nations,  and  for  vanoos 
instruments  and  utensils,  most  of  which  are  so  familiar 
as  to  require  no  particular  enumeration. 


Sect.  XXIIL  Qf  Gold  and  its  Cbmbinatwns. 
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I.  Gold  is  spoken  of  in  the  earliest  histories  of  theHisiorr. 
world.  The  peculiar  properties  of  this  metal,  its  searci- 
ty,  durability,  and  beauty,  have  rendered  it  always  an 
object  of  pursuit,  and  have  raised  it  high  in  the  estima- 
tion 
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Gold,  Uc»  tion  of  mankind.    The  ftlchemitU  regarded  gold  as  tfae 
<■     i     *f  parest,  the  simplest^  the  moat  perfect,  and  very  jottlr 
the  most  indestmctible  of  all  the  metals  with  which 
they  were  acquainted.    Hence  it  was  esteemed   the 
noblest  and  most  perfect  of  what  they  considered  as 
perfect  metals^  and  dignified  with  the  pompous  name 
of  king  of  the  metahm    It  was  the  object  of  all  (heir  la- 
boors  and  researches,  to  discover  the  means  of  trans- 
muting the  baser  and  more  abundant  metals  into  this 
amS      precious  metal. 
UniTcnally     2*  Gold  is  supposed  to  be,  next  to  irooi  the  most  unl- 
diflfiiscd,      versally  diffused  of  all  the  metals^  but  at  the  same  time 
bat  in  nnall  j^  jg  found  in  such  small  quantities,  that  it  is  one  of  the 
qQMitiuefc  g^^rcest.     It  is  most  commonly  found  in  the  state  of 
small  grains,  mixed  with  the  sand  or  with  the  soil,  al- 
most m  every  part  of  the  world.     Gold  is  also  found 
imbedded  in  stones,  especially  quartz,  either  in  grains, 
or  crystals,  which  are  octahedrons  \  and  h  is  probably ' 
4rom  these  that  the  grains  found  in  the  soil  or  in  the 
sands  in  the  beds  of  rivers,  have  been  derived.     Gold 
is,  however,  more  abundant  in  the  tropical  regions  of 
the  earth,  where  it  forms  an  article  of  commerce,  un- 
der the  name  otgM  dust.     In  this  state  it  is  found  in 
the  rivers  of  Africa,  and  exported  to  Europe.     Bat 
although  gold  is  alwajrs  found  in  the  metallic  state, 
it  is  not  absolutely  pure.     It  is  generally  alloyed  with 
copper  or  silver,  and  sometimes  with  iron  and  mer- 
cury. 

3.  To  separate  gold  from  the  metals  with  which  it 
is  alloyed,  the  process  recommended  by  Bergman  may 
be  employed.  It  is  first  dissolved  in  nitro-moriatio 
acid  I  the  silver  is  deposited  spontaneously  in  the  form 
of  muriate  of  silver,  which  is  insoluble  y  the  gold  is  pre- 
cipitated in  fine  powder  by  the  sulphate  of  iron  ; 
the  quantity  of  iron  may  be  ascertained  by  prussiate 
of  potash  }  and  the  copper  is  separated  by  means  of  iron. 
Each  of  these  prdoesses  is  performed  on  different  por- 
tions of  native  gold,  so  that  the  quantity  of  gold,  and 
the  different  metals  with  which  it  is  alloyed,  may  be 
determined.  In  the  large  way,  the  extraction  of  gold 
is  a  very  simple  process.  The  auriferous  sand  of  rivers 
is  first  washed  to  carry  off  all  extraneous  matters.  It 
IS  triturated  in  a  vessel  with  water,  with  10  or  1  a  times 
its  weight  of  mercury.  The  water  is  poured  off,  and 
carries  with  it  the  earthy  matters.  The  amalgam  is 
pressed  in  skins,  to  separate  the  excess  of  mercury,  and 
the  solid  portion  which  remains  is  exposed  to  beat  in 
stoneware  retort%  to  drive  off  the  mercury,  and  the 
gold  remains  behind.  To  separate  the  gold  from  other 
metals,  it  is  subjected  to  the  process  of  cupellation^ 
which  has  been  already  described  in  treating  of  the 
purification  of  silver. 
aoSo  ^^  Q^l  j  2s  of  a  reddish  yellow  colour.     It  possesses 

roperties.  ^^^Qg^derable  lustre,  although  other  metals  have  this 
property  in  a  superior  degree.  Gold,  next  to  platinum, 
is  the  heaviest  body  in  nature,  having  a  specific  gra- 
vity of  19.3  and  19.4.  It  is  not  very  hard,  bat  is  ex- 
tremely ductile  and  malleable.  It  may  be  beaten  out 
into  leaves  mo  thin  as  to  equal  n/ftaft  part  of  an  inch. 
The  method  of  extending  gold,  which  is  followed  by 
tlie  gold-beaters,  is  by  hammering  a  number  of  thin 
rolled  plates  between  skms  or  animal  membranes.  A 
single  grain  of  gold  may  be  beaten  out  in  this  way,  so 
as  to  cover  ^6^  square  inches.  The  Coating  of  gold 
which  covers  wire  is  still  thinner.  By  compotation  it 
Vol.  V.  Part  IL  t 
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is  found,  firom  the  diameter  and  length  of  the  wire,  and  Gold,  &e. 
the  quantity  of  gold  employed,  that  it  is  only  •/r  nf  the  ^  i 
thickness  of  gold  leaf.  The  tenacity  of  gold  also  b 
very  considerable.  A  gold  wire  .078  of  an  inch  in  dia- 
meter will  support  a  weight  equal  to  more  than  150  lbs. 
avoirdupois,  withont  breaking.  Gold  has  no  percepti-, 
ble  taste  or  smell.  ^^si 

5*  Gold  melts,  according  to  Goyton,  at  the  tempo-  Action  of 
ratore  of  31^  Wedgwood.  It  has  been  observed,  that  beat 
gold,  in  the  state  m  filings  or  grains,  melts  with  more 
difficnlty  than  in  larger  masses  $  and  that  the  small 
fragments,  even  aftfr  they  are  fused,  itmain  in  separate 
globules.  To  make  them  mn  into  one  mass,  a  little 
nitre  or  borax  is  t|irown  into  the  cruoible.  It  has  also 
been  observed,  tlyat  gold,  which  has  only  been  subject- 
ed to  the  degree  of  heat  necessary  for  its  fusion,  is  brit« 
tie  after  cooling.  To  preserve  its  ductility,  therefore, 
the  temperature  must  be  raised  much  higher.  It  is 
brittle  also,  whf  n  it  is  too  suddenly  cooled  after  fo« 
•ion.  By  increasing  the  temperature  whilo  the  gold  is 
in  fusion,  it  seems  to  become  convex  on  the  sorfiice, 
and  when  it  iy»ols,  it  sinks,  which  is  ascribed  to  the 
expansion  and  contraction  of  the  metal.  When  it  is 
slowly  eooled|  it  crystallizes  in  the  form  of  quadrangu- 
lar pyramids^  or  regular  octahedrons.  If  the  heat  be 
continued  while  it  is  in  perfect  fusion,  it  seems  to  be 
agitated,  an0  to  undergo  a  kind  of  ebullition.  This 
was  observf  d  by  Homberg  and  Macquer,  by  the  ac- 
tion of  the'  homing  glass,  ot.when  a  small  globnle  of 
gold  was  fcted  on  by  the  blow-pipe*  According  to' 
Macquer,  it  rose  in  vapour  to  the  height  of  five  or  six 
inches,  and  attached  itself  to  the  surface  of  a  silver 
plate,  wbleh  it  gilded  completely.  ^^^ 

9.  Gofd  is  the  most  indestmetible,  and  the  least  al-  of  air. 
tered  of  |kll  the  metals,  by  exposure  to  the  air.   It  pre- 
serves ifs  lustre,  its  brilliancy,  and  cok»or,  for  any 
length  of  time.  ^^^^ 

7.  T|ie  strongest  heat  of  a  furnace,  which  has  been  OsidatioB. 
applied  to  gold  in  fosion,  has  been  found  incapable  of 
prodncipg  the  smallest  change,  or  the  least  tendency 
to  oxidation  $  but  by  the  action  of  Tschimhaosen's 
power((il  burning  glass,  Homberg  having  plaeed  some 
gold  ip  the  focus,  found  that  it  rose  in  vapour  ;  and 
that  i(  was  covered  with  »  violet-coloured  vitreous 
oxide.  This  change  was  at  first  ascribed  to  foreign 
bodies,  particularly  to  the  charcoal  on  which  the  gold 
was  placed  during  the  experiment.  But  Macquer  re- 
peated the  same  experiments  with  a  more  powerful 
glass,  and  obtained  the  same  result.  The  vitrification 
after  some  time  gradually  extended,  the  gold  diminish- 
ed, and  the  support  was  impregnated  with  a  purple-co- 
loured  matter.  The  effect  of  electricity  on  cold  leaf,  >oS4 
placed  between  two  cards,  was  observed  by  Camus  in  ^?  «*««*rf- 
1773.  The  gold  was  converted  into  a  violet-coloored  ^^  ^* 
powder,  which  adhered  to  the  paper.  This  seeming 
oxidation  was  regsrded  by  some  as  merely  a  minute 
mechanical  division  of  the  gold  *y  but  this  objection  has 
been  removed  by  the  experiments  of  Van  Ma  rum  on 
the  combustibility  of  gold  by  means  of  the  powerful 
electrical  machine  at  Haerlem.  A  strong  electrical 
shock  was  passed  through  a  golden  wire  suspended 
in  the  air.  It  kindled,  burned  with  a  perceptible 
green  flame,  and  was  reduced  to  fine  powder,  which 
was  dissipated  in  the  air.  It  was  supposed  bv  this 
philosopher,  that  the   inflammation  of  gold  might  be 
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.  effected  withoot  the  excess  of  oxygen  gas,  as  he  found 
^  it  to  take  place  in  hydrogen  gas  and  other  elastic  fluids, 
which  are  incapable  of  supporting  combustion.  But  the 
force  of  this  objection  is  removed  by  recollecting,  that 
all  gases  hold  in  solution  a  quantity  of  water,  and  that 
water  is  very  readily  decomposed  by  electricity. 

A  similar  oxidation  has  been  observed  to  take  place 
on  the  gilding  in  the  inside  of  lionses,  or  on  the  furni- 
ture, which  has  been  struck  with  lightning.  The  pur« 
pie  oxide  of  gold,  thus  obtained,  contains  about  five  or 
six  parts  in  the  hundred  of  oxjgeti.  Gold  combines 
with  a  greater  proportion  of  oxygen,  forming  a  dif- 
ferent oxide  of  a  yellow  colour  ^  but  this  oxide  is  in- 
capable of  combining  with  any  farther  portion  of  oxy« 
gen.  It  remains,  therefore,  unchanged  in  the  air,  and 
retains  for  a  long  time  its  brilliant  rich  colour.  This 
oxide,  however,  is  decomposed  by  the  action  of  heat ; 
the  oxygen  is  driven  off,  and  the  gold  remains  behind 
in  the  metallic  state. 

When  gold  is  dissolved  in  nitro-muriatic  acid,  or  in 
a  mixture  of  equal  parts  of  nitric  and  muriatic  acids,  an 
effervescence  takes  place,  and  the  solution  becomes  of 
a  yellow  colour.  In  this  process  the  nitric  acid  is  de- 
composed, its  oxygen  combines  with  the  gold,  and  the 
oxide,  as  it  is  formed,  is  dissolved  in  the  muriatic  acid* 
By  adding  lime  water,  a  precipitate  is  fomed,  which 
is  the  yellow  oxide  of  gold,  consisting  of  eight  or  ten 
parts  of  oxygen  in  the  i6o.  ^ 

8«  There  is  no  action  between  gold  and  lasote,  by* 
drogen,  carbon  or  sulphur.  The  oxides  of  gold,  indeed, 
are  readily  decomposed  by  hydrogen. 

9*  Phosphorus,  according  to  the  experiments  of  Pel- 
letier,  combines  with  gold,  by  heating  together  in  a  cru- 
cible a  mixture  of  one  part  of  gold  in  filings,  with  two 
parts  of  phosphoric  glass,  and  one-eighth  part  of  char- 
coal. Great  part  of  the  phosphorus  is  separated  from 
the  acid,  and  driven  off,  but  there  remains  a  small  quan- 
tity united  with  the  gold,  forming  a  phosphurct  of  gold. 
This  phosphuret  is  whiter  and  more  brittle  than  the  gold^ 
and  has  some  appearance  of  crystallization*  It  may  ba 
formed  also  by  adding  phosphorus  to  gold  in  a  red  heat 
in  a  crucible.  It  becomes  pale  coloured,  granulated, 
brittle,  aud  a  little  more  fusible*  This  phosphnret  con- 
tains ^th  part  of  phosphorus.  It  is  decomposed  by  be- 
ing kept  some  time  in  fusion  j  the  phospboros  is  driven 
off  in  the  state  of  vapour,  and  inflamed. 

lo.  The  order  of  the  aflinities  of  gold  and  its  ox- 
ides, as  they  have  been  arranged  by  Bergman,  is  the 
following : 


GOLB. 

Oxide  of  Gold. 

Mercury, 

Muriatic  acid. 

Copper, 

Nitric, 

Silver, 

Sulphnrie, 

Lead, 

Arsenic, 

Bismuth, 

Fluoric, 

Tin, 

Tartaric, 

Antimony, 

Phosphoric, 

Iron, 

Prnssic. 

Platinum, 

Zinc, 

Nickel, 

Arsenic, 

Cobalt, 

Manganese. 

I.  Salts  of  Gold. 
I.  Nitrate  of  Gold. 


Gold,&c 


ac$9 


When  concentrated  nitric  acid  is  several  times  sue-  Prepare- 
cessively  poured  upon  gold,  boiled  and  distilled  to  dry-t*on. 
ness,  the  gold  is  dissolved,  and  the  solution  assumes 
a  yellow  colour.      This  effect  was  first  observed   by 
Brandt,  in  separating  gold  and  silver,  by  means  of  this 
acid.     But  it  appears  from  the  observation  of  Deyeux 
on  the  solubility  of  gold  in  nitric  acid,  that  the  solu- 
tion is   more   readily   effected   in   proportion   to   the 
quantity  of  gas,  or  nitrous  gas,  which  the  acid  con- 
tains.   According  to  the  experiments  and  observations 
of  Fourcroy,  gold  leaf  is  dissolved  in  nitric  acid,  im- 
pregnated with  nitrous  oxide,  and  that  it  is  owing  to 
the  nitrous  oxide  that  the  gold  is  oxidated,  this  oxide 
being  more  easily  decomposed  than  nitric  acid.    Thus  it 
happens  that  the  acid  is  deprived  of  its  colour  as  it  acta' 
on  the  gold,  and  the'  solution  is  more  rapidly  effected 
in  the  cold  than  with  heat,  because  the  nitrous  gas  is 
disengaged  by  heat.     The  acid  which  at  first  had  been 
deprived  of  its  colour,  by  the  oxidation  of  the  gold,  as 
this  oxide  is  dissolved,  assumes  an  orange-yellow  colour, 
holding  in  solution  the  nitrate  of  gold  with  excess  of 
acid.     The  nitrate  of  gold  cannot  be  obtained  in  cry-^^^g^L 
stals.     It  is  decomposed  by  heat,  or  by  exposure  to  the  ted  by  beat 
light  of  the  sun.   When  this  solution  is  filtered,  it  leaves  ud  the  al- 
on  the  paper  a  violet- coloured  trace,  which  is  the  oxide^*^^ 
of  gold.     The  nitrate  of  gold  is  also  decomposed  by  the 
alkalies,  or  by  introducing  a  plate  of  tin  or  silver  into 
the  solution,  and  the  purple  oxide  is  precipitated  in  the 
form  of  powder.     It  is  also  decomposed  by  muriatic 
acid,  which,  at  the  instant  of  combination,  converts  the 
orange  colour  to  a  pure  yellow. 

2.  Muriate  of  Gold* 

SCO  I 

J.  Muriatic  acid  has  no  action  whatever  on  gold,  orp^^J^ 
on  its  purple  oxide,  but  gold  is  immediately  oxidated  tioa. 
and  dissolved  by  oxymoriatic  acid ;  or  if  nitric  acid  be 
added  to  muriatic  acid,  the  solution  of  gold  is  imme- 
diately effected.  It  is  on  account  of  this  property  that 
nitro-muriatic  acid  was  distinguished  by  the  name  of 
aqua  regia^  because  it  dissolved  gold,  which  was  stiled 
by  the  alchemists,  the  king  of  the  tnetaU.  The  nature 
of  the  action  is  obvious.  Gold  is  oxidated  with  great 
diflScnlty.  This  is  effected  by  oxy muriatic  acid,  which 
readily  parts  with  its  oxygen,  or  by  the  addition  of  ni- 
tric to  the  muriatic  acid,  the  former  of  which  is  de- 
composed, giving  up  its  oxygen  to  the  gold,  which 
being  oxidated,  is  dissolved  in  the  muriatic  acid,  form- 
ing a  muriate  of  gold.  This  solution  of  the  muriate  ^ 
of  gold  is  of  a  deep  yellow  colour,  extremely  acrid  py^pefticf. 
and  caustic,  has  a  very  astringent,  metallic  taste,  and 
stains  the  skin  of  a  deep  purple  colour,  which  becomes 
darker  by  exposure  to  the  air  and  the  light.  It  con- 
tinues permanent  till  the  epidermis  is  renewed.  It 
produces  a  similar  effect  on  all  vegetable  and  animal 
matters,  and  on  marble  and  siliceous  stones.  By  eva- 
porating this  solution,  nitric  acid  is  disengaged,  and 
crystals  are  obtained,  in  the  form  of  truncated  octahe- 
drons, or  small  quadrangular  prisms,  of  a  topaz  co- 
lour. These  crystals  are  easily  procured  by  evaporat- 
ing the  solotion  to  one  half,  and  adding  a  little  al- 
cohol.    They  assume  a  red  coloiur  by  the  action  of 
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ttrong  light.  Tbey  attract  moUtore  from  the  air,  and 
tpQotaneoa&ly  become  liquid.  By  gradually  heating 
in  a  retort  this  solution  of  gold  in  nitro- muriatic  acid, 
there  passea  over  nitric  acid,  muriatic  acid,  which  car- 
ries with  it  a  portion  of  gold,  and  even  reddish-yellow 
crystals  of  muriate  of  gbld.  To  the  nitro-rouriatic  li- 
quid, which  is  of  a  high  colour,  and  which  rises  during 
the  distillation,  the  alchemists  gave  the  name  of  red 
ium.  By  evaporating  the  solution  to  dryness,  a  dry 
tnuriate  of  gold  is  obtained,  which  may  he  reduced  by 
a  strong  heat,  previously  giving  out  oxygen  gas,  and 
leaving  the  gold  behind  m  the  metallic  state. 

3.  The  muriate  of  gold  is  very  soluble  in  water* 
It  is  decomposed  by  hydrogen  gas.  If  a  piece  of  silk 
be  moistened  with  a  solution  of  muriate  of  gold,  the 
salt  is  decomposed,  and  the  gold,  reduced  to  the  metal- 
lic state,  attaches  itself  to  the  silk.  Muriate  of  gold  is 
also  decomposed  by  phosphorus.  If  a  stick  of  phM- 
phoros  be  introduced  into  a  saturated  solution  of  mu- 
riate of  gold,  the  salt  is  decomposed,  and  the  gold 
being  reduced  to  the  metallic  state,  forms  a  cylindrical 
covering  to  the  phosphorus,  which  may  be  separated 
by  dissolving  the  latter  in  hot  water.  A  similar  effect 
is  produced  by  burning  sulphur,  by  sulphurated  and 
phosphorated  hydrogen  gases,  and  by  sulphurous  acid. 
If  a  solution  of  muriate  of  gold  be  cautiously  added  to 
sulphurous  acid,  a  fine  pellicle  of  gold  appears  on  the 
surface,  which  is  instantly  precipitated  in  the  form  of 
small  grains.  These  curious  and  interesting  experi- 
ments were  made  by  Mrs  Fulham.  It  is  easy  to  see 
the  nature  of  the  process.  All  the  substances  which 
have  been  enumerated,  have  a  stronger  affinity  for  oxy- 
gen than  gold,  so  that  the  oxide  of  gold  in  combina- 
tion with  the  acid  is  decomposed  \  the  oxygen  com- 
bining with  the  hydrogen,  for  instance,  and  forming 
water,  or  with  the  phosphorus  or  sulphur,  and  forming 
sulphuric  or  phosphoric  acid.  Tlie  reduction  of  muri- 
ate of  gold,  Mrs  Fulham  has  observed,  does  not  take 
place  except  in  the  liquid  sute,  and  she  supposes  that 
the  decomposition  of  water  is  necessary  to  produce 
this  effect.  But  the  liquid  state  of  the  salt,  it  is  sup- 
posed by  others,  is  only  necessary  to  expose  it  to  the 
action  of  combustibles  in  a  state  of  minute  division,  and 
that  otherwise  this  theory  does  not  account  for  the  phe- 
nomena. 

3.  The  muriate  of  gold  is  soluble  in  ether.  It  forms 
with  it  a  solution  of  a  golden  yellow  colour,  which 
floats  on  the  top  of  the  fluid.  By  adding  ether  to  a 
solution  of  gold,  and  agitating  the  mixture,  as  soon  as 
it  is  left  at  rest,  the  two  liquids  separate,  the  ether  rises 
to  the  top,  and  assumes  a  yellow  colour,  while  the 
nitro-muriatic  acid  remains  below  and  becomes  white. 
By  this  process  a  tincture  of  gold,  or  what  was  formerly 
called  potable gold^  was  prepared.  The  solution  of  gold 
in  ether  is  not  permanent.  It  is  soon  reduced  to  the 
metallic  state,  and  is  sometimes  found  crystallized  on 
the  surface! 

4.  The  muriate  of  gold  is  decomposed  by  all  the 
alkalies  and  earths,  and  is  reduced  to  the  state  of 
yellow  oxide.  This  decomposition  is  effected  slowly 
by  the  fixed  alkalies,  and  if  the  alkali  be  added  in  suf- 
ficient quantity,  the  precipitate  is  re-dissolved,  and  the 
liquid  assumes  a  reddish  xsolour.  It  is  owing  to  this 
solution  of  the  oxide  of  gold  by  these  alkaKes,  that  the 
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precipitation  is  slow  and  difficult.      Triple  salts  are  GoU,  &^. 

formed,  the  nature  of  which  is  unknown.     The  oxide '«      «       ' 

of  gold,  thus  precipitated,  becomes  of  a  purple  colour 

by  exposure  to  the  light  \  by  the  action  of  heat  it  gives 

out  oxygen  gas,  and  the  gold  is  revived.  2099 

The  most  singular  precipitate  from  the  muriate  of  f  «1"1*J*- 
gold  is  that  by  means  of  ammonia,  which  forms  the^'C^^ 
compound  cviXit^  fulminating  gold.  It  is  prepared  by 
the  following  process.  To  a  solution  of  gold  in  nitro- 
muriatic  acid,  and  diluted  with  three  or  four  times  its 
weight  of  distilled  water,  gradually  add  pure  ammonia, 
as  long  as  any  precipitate  is  formed.  No  excess  of 
alkali  must  be  added,  because  the  precipitate  is  re- 
dissolved.  It  is  then  washed  and  dried  in  the  air  on 
paper,  and  afterwards  put  into  a  phial,  which  should  be 
covered  only  with  a  bit  of  cloth  or  paper,  as  the  powder 
is  apt  to  explode  with  the  slightest  friction.  2100 

Fulminating  powder  may  also  be  obtained,  by  dis-ADothcr 
solving  gold  in  a  solution  of  two  parts  of  nitrate  of(«oc«>*- 
ammouia,  and  one  of  muriatic  acid.     The  oxygen  of 
the  nitric  acid  combines  with  the  gold,  and  forms  an 
oxide,  which  is  dissolved  in  a  portion  of  the  muriatic 
acid  ;  nitrous  gas  is  disengaged,  and  there  remain  in  ^ 

the  liquid,  muriate  of  gold,  and  muriate  of  ammonia. 
By  precipitating  this  solution  by  meana  of  a  fixed 
alkali,  fulminating  gold  is  obtained.  The  alkali  com- 
bines with  tlie  muriatic  acid  of  the  gold  and  ammonia, 
and  the  oxide  of  gold,  uniting  with  the  ammonia, 
forms  the  fulminating  gold.  The  precipitate  is  washed 
and  dried  as  in  the  former  process.  Basil  Valentine, 
who  first  described  this  singular  preparation,  had  ob- 
served that  it  produced  detonation  equally  by  meant 
of  beat,  by  friction,  and  percnssion.  When  a  small 
quantity  of  fulminating  powder  is  exposed  to  heat,  it 
produces  a  violent  detonation ;  or,  if  it  be  rubbed 
with  a  hard  body,  a  similar  effect  takes  place.  It  ex- 
plodes also,  by  being  smartly  struck  with  a  hammer. 
These  astonishing  effects  long  excited  the  attention  of 
pbilosophers,  but  received  no  satisfactory  explanation, 
till  the  nature  of  the  composition  of  this  substance  was 
discovered  by  modem  chemists.  It  was  examined  by 
Scheele  and  Bergman  \  and  at  last  the  theory  of  its 
violent  action  was  fully  developed  by  Berthollet.  This 
compound  consists  of  the  oxide  of  gold  and  ammonis, 
and  as  the  oxide  performs  the  part  of  an  acid,  it  is  ^loi 
sometimes  denominated  aurate  of  ammonia.  During  Theory, 
the  explosion  which  takes  place,  whether  by  the 
application  of  heat,  or  by  friction  or  percussion,  the 
hydrogen  of  the  ammonia  combines  with  the  oxygen 
of  the  oxide  of  gold,  and  forms  water.  This  water, 
being  suddenly  raised  to  the  state  of  vapour,  and  the 
azote,  the  other  component  part  of  ammonia,  being  at 
the  same  time  suddenly  converted  into  gas,  produce 
the  explosion.  The  gold  is  reduced  to  the  metallic 
state. 


3101 


This  substance  may  be  deprived  of  its  fulminating^*! >>«  de- 
property,  by  being  exposed  for  some  time  to  a  ▼^nr*^^^^ 
gentle   heat.      It   is  then  converted  into  a  blackish  ^pj^oa. 
brown  powder.     A  similar  effect  is  produced,  by  sub- 
jecting it  for  a  long  time  to  the  temperature  of  boil- 
ing water.     Its  fulminating  property  is  at  least  greatly 
diminished  by  the  latter  process.     It  appears,  too,  that 
the  contact  of  air  promotes  this  action :   for  when 
it  was  heated  in  an  iron  globe,  in  an  experiment 

4  S  2  which 


692 

GM,  &e. 


CHEMISTBY. 


2x03 
Action  of 
mculi. 


1104 
Purple 
powder  of 
Cesfiof. 


2105 
Metallic 
4pidi.. 


wbicb  Birch  performed  befor<B  ih%  Roy«l  Society  of 
LondoD,  or  la  a  sphtine  of  atrong  copper,  in  an  expe- 
rtment  by  Bergroan,  no  detonation  took  place.  Ber* 
thollet  applied  a  gantle  beat  to  a  quantity  of  fulmina*- 
ting  gold,  in  copper  tnbes  y  and  lie  obtained  amnionla^ 
cal  gas,  and  tbe  gold  wat  reduced  to  the  state  of  pur. 
pie  oxide.  By  these  experiments  it  appears,  that  this 
substance  is  deooroposed  without  detonation,  when  th« 
sudden  dilatation  of  the  gases  wbicb  are  disengaged  is 
resisted  by  strong  vesseU,  or  when  the  heat  is  so  mo- 
derate  as  to  separate  the  ammonia  without  decompost* 
tioo. 

5.  The  moriate  of  gold  is  decomposed  by  almost 
all  metallic  substances.  Some  mortals  decompose  it 
completely,  and  redoce  it  to  the  metallic  state,  whilo 
others  deprive  it  of  a  portion  of  oxygen,  and  reduce 
it  to  the  state  of  purple  oxide.  Bismuth,  line,  iron, 
copper,  and  mercury,  reduce  the  gold  to  the  metallic 
state.  Lead,  silver,  and  tin,  occasion  a  precipitate  in 
the  form  of  purple  oxide.  The  most  singular  of  all 
l^se  precipitates,  and  ivhlcb  has  long  occapied  the 
attention  of  chemists,  is  that  which  is  produced  by 
means  of  tin.  This  is  called  the  purple  precipikiie^  or 
powder  ofCamue.  It  «ras  at  first  particularly  described 
by  Cassias,  from  whom  it  derived  its  name  \  but  it 
vas  known  long  before,  even  so  early  as  the  time  of 
Basil  Valentine,  by  whom  it  is  mentioned. .  If  a  plate 
of  tin  be  immersed  in  a  solution  of  muriate  of  gold, 
the  surface  of  the  metal  is  soon  covered  with  a  deep* 
coloured  violet  or  purple  powder,  which  is  gradually 
difiueed  through  the  whole  liquid.  Tills  is  usually 
prepared  by  adding  to  a  solution  of  gold  in  nitro-mu* 
riatic  acid,  a  solution  of  muriate  of  tin  recently  pre- 
pared. The  theory  of  this  process  is  the  following. 
The  gold  in  solution  is  in  the  stat^  of  yellow  oxide, 
li  is  deprived  of  part  of  its  oxygen,  and  reduced  to 
the  state  of  purple  oxide  by  the  tin.  The  purple 
oxide  is  no  longer  soluble  in  the  acid,  and  is  there- 
fore precipitated.  The  same  effect  is  produced  when 
a  salt  of  tin  is  added,  provided  this  salt  be  not  fully 
saturated  with  oxygen,  for  in  that  case  no  precipitate 
is  obtained.  This  is  the  reason,  as  Pelletler  has 
shown,  that  noriato  of  tin,  after  it  has  been  for  some 
time  exposed  to  the  air,  loses  the  property  of  produ-^ 
oing  the  purple  precipitate,  because  it  has  absorbed 
oxygen  from  the  atmosphere,  and  is  not  sosceptible  of 
combining  with  a  greater  cjiiantity*  For  the  same  rea* 
son  no  precipitate  is  obtained  by  the  oxy muriate  of  tin« 
or  ^smoking  Uquwr  (^Libaviue^  or  the  red  sulphate  of 
iron,  becanse  both  these  salts  have  tlieir  bases  fully  sa- 
turated with  oxygen.  Other  metallic  solutions  have 
also  the  property  of  deoomposing  and  precipitating  the 
mariale  of  gold.  The  nitrate  of  silver  produces  a  red- 
dish precipitate,  whieh  is  a  mixture  of  while  muriate  of 
silver  and  purple  oxide  of  gold.  The  nitrate  of  lea<U 
deposits  a  dark-oolouced  enbstanee,  composed  of  muri- 
ate of  l^ftd  and  oxide  of  gold. 

6.  The  metalKo  acids  have  no  effect  whatever  on 
gold..  Vauqoelin  found  that  chromic  acid,  mixed  with 
muriatic  acid,  gave  it  the  property  of  dis9«rfving  gold. 
This  is  owing  to  the  chi'omio  acid  giving  up  part  of 
its  oxygen,  which  appears  to  be  the  case,  from  its  pas- 
sing from  its  natural  colour,  which  is  orange,  to  the 
sUte  of  grc^a  oxidJP* 


II.  Action  of  Alkalies,  &c.  upon  Gold. 
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X.  None  of  the  alkalif  s  have  any  action  upon  gold  or     *  J5^ 
on  its  purple  oxide  (  but  the  yellow  oxide  precipitated  ^^^^ 
from  its  solution  by  means  of  tlio  fixed  alkalies,  and  di- 
gested for  some  tame  with  ammonia,  is  readily  convert- 
ed into  fulminating  gold.  .2107 

%>  The  earths  have  no  action  en  gold  in  the  metal- EMths. 
Uo  state ;  but  in  the  state  of  purpU  or  yellow  oxide,  it 
combines  with  the  earths  which  are  vitrified  by  means 
of  the  alkalies,  and  forms  with  them  enamels,  which 
are  of  a  violet  or  purple  colour,  or  glass  of  a  golden- 
yellow  colour.  It  is  on  account  of  the  latter  property 
that  the  yellow  oxide  is  employed  in  the  fahricatioii  * 
of  artificial  topazes.  It  has  been  observed  that  glasa 
coloured  by  means  of  gold,  and  which  contains  a  con* 
siderable  proportion  of  oxide  of  lead  or  of  manganese, 
has  a  remarkable  property  of  changing  to  a  perABonent 
purple  or  ruby-red  colour,  wlien  it  is  Rightly  heated, 
and  long  before  fusion.  This  is  supposed  to  he  owing 
to  some  change  in  the  state  of  the  oxidation  of  the  diu 
ferent  metals. 

3.  The  must  powerful  salts,  as  the  nitrates,  the  by-8a|^ 
peroxymuriates,  have  no  action  on  pure  gold.     It  ha^ 
however,  been  observed,  that  borax  dimioishes  its  co- 
lour, and  that  nitr?,  which  is  employed  in  its  purifica- 
tion,, renders  it  more  brilliant. 

III.  Alloys  of  Gold. 

I.  Gold  is  susceptible  of  combination  with  most  mo-  ^n 
tallic  substances,  which  produce  a  very  partioularAie, 
change  on  its  properties.  The  alloy  with  arsenic  is 
brittle,  hard,  of  a  granulated  texture,  and  of  a  vonr 
pale  colour.  According  to  Mr  Hatchet^s  ezpcn- 
ments,  arsenic  readily  combines  with  gold  raised  to  % 
common  red  heat,  when  Uie  former  is  in  the  state  of 
vapour,  and  particularly  w.hen  the  combination  js  made 
in  close  vessels. 

.2.  The  alloys  of  gold  with  tungsten,  molybdena,T^*^^ 
chromium,  titanium,  and  UIaniuo^  have  not  been  eac-etc. 

"»*n«*-  .      .  aiir 

3.  The  combination  of  gold  and  cobalt  is  not  poiwCobalu 

oeptibly  different  from  pure  cobalt.  This  alloy  re^ 
dnced  to  a  fine  powder,  and  heated  in  contact  with  air, 
gives,  after  its  oxidation,  and  by  strong  heat,  a  deep 
blue  glass.  In  Mr  Hatchet's  experiments,  one  part  of 
cobalt  and  14  of  gold  form  a  brittle  alloy  of  a  dull  yel- 
low colour.  With  ^  of  cobalt  the  alloy  was  brittle, 
but  became  ductile  with  ttq-  P«'^  ,112 

4.  Gold  forms  with  nickel  a  white  and  brittle  nlloy.KiekcL 
In  Mr  Hatchet^  experiments  -^  of  nickel  rendered 

the  alloy  brittle.  It  was  scarcely,  if  at  all,  brittle  with 
3T  part,  and  with  y-^  of  nickel  it  was  completely  doc- 
tiie.  One  part  of  nickol  i^nd  16  of  gold  give  an  alloy 
of  the  colour  of  brass. 

5.  Mr  Hatchet  formed  an  alloy  of  gold  with  man- 
ganese.    It  was  of  a  pale  yellowish-gray  colour,  had 
something  of  the  lustre  of  polished  steel,   and  some 
ductility,   although  it  was  very  hard*    It  oootained  jj^^ 
about  one-ninth   of  manganese.     Acids  prodocod  aOfg^j. 
effect,  nor  was  it  altered  by  exposure  to  the  air  *.  1113 

6.  Bismuth  fused^  with  gold,  yields  an  alloy  whickPiiBit^ 
is  brittle  in  proportion  to  the  quantity  of  hisanith  em- 
pWyed.    The  specific  gravity  of  this  idloy  is  gieater 

than. 
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Gold,  ike.  •  than  the  mean.     In  Mr  HatcbeOt  experimeRts,  tbis 

^»      ^  ■    » alloy    waa   brittle,   when   the   proporlMa  of  bismatb 
fXM      amoanted  only  to  rrrr  9^^* 

Antimonj.  ^^  Antimony  combines  with  gold,  and  renders  it 
hard  and  brittle,  Eqoal  parts  of  these  metals  form  an 
alloy  not  much  different  in  appearance  from  gold  it- 
self. This  compound  was  frequently  employed  by  the 
alchemists  in  their  researches.  Antimony  was  called 
the  royal  bath.  They  pretended  that  the  quantity  of 
gold  was  increased  when  it  was  separated  from  the 
alloy,  after  faamg  been  fased  with  this  metal.  But  it 
appears  that  dib  iacrease  of  weight  was  owing  to 
part  of  the  antimony,  which  was  not  separated  from 
the  gold.  The  sulphnret  of  antimony  was  formerly 
'  moch  employed  for  the  purification  of  gold,  to  sepa- 
rate, by  means  of  the  sulphur,  the  metals  which  were 
combined  with  it }  and  from  this  property  of  acting  on 
M  the  ioetals  tbea  knaw^,  excepting  jgold,  the  sul- 
phuret  of  antimony  was  called  by  the  alchemists,  the 
«ii5     wolfoftAemtials. 

Mercaqr.  8,  GMd  unites  rery  reaiHy  9ith  RM^ncury.  If  gold 
be  brought  into  contact  with  this  metal,  it  is  instantly 
covered  with  it  $  and  if  gold  leaf  be  triturated  with 
mercury,  it  totally  disappears,  and  is  dissolved  in  the 
mercury  ;  so  that  even  in  the  cold,  mercury  combines 
with  the  whole  quantity  of  gold  with  which  it  can  be 
alloyed.  When  the  proportion  of  gold  is  increased, 
the  amalgam  becomes  solid.  When  this  operation  is 
performed  in  the  large  way,  the  combination  is  pro^ 
moted  by  means  of  moderate  beat.  This  amalgam  is 
of  a  yellowisb-wliite  colour ;  it  is  fusible  at  a  moderate 
heat,  and  crystallizes  in  the  form  of  quadrangular 
priams^  It  is  d^cMsposed  by  a  strong  beat,  and  the 
mercury  is  dissipated.  This  amalgam  is  mudk  employ* 
tii5     ©din  gilding. 

Zinc.  *  9*  Gold  combines   with   xinp  by  mcftss  of  fusion. 

This  alloy  is  paler  than  gold,  has  little  malleability, 
and  if  the  proportion  of  the  zinc  be  eoneiderable,  is 
vry  brittle.  An  alloy  canaiating  of  .equal  parts  of  the 
two  metals,  is  of  a  greater  specific  ^vity  tlian  the 
mean,  is  very  haid,  soacepliUe  «f  a  £ne  polish,  and  is 
not  much  altered  by  the  air.  It  has  been  recommend- 
ed, on  account  of  these  properties,  for  the  Habrioatioa 
^ ,         of  tbe  nuirrora  of  teleeoopes. 

XiA,  10.  Gold  combines  easily  with  tin  by  means  of  fu- 

sion. This  alloy,  it  is  said,  is  ti^  dvead  of  the 
workmen,  because  it  deprives  gold  of  its  duttiUty. 
They  are  even  cautious  in  preservinff  gold  from  the 
Qontaot  of  the  vapovr  of  tin  in  Aision,  fthich  ren>* 
ders  the  f^ld  so  brittle,  that  it  may  be  reduced  to 
powder  in  a  mortar.  It  is  extvemely  difficult  to  puri- 
fy gold  after  it  has  been  alloyed  with  tin,  -for  it  does 
not  pass  into  the  cupel  -with  lead  or  with  bi^mut(i. 
Nitre,  borax,  and  even  the  byperoxymuriate  of  mer- 
cury, which  are  often  employed  with  this  view,  do 
not  always  succeed.  Tbe  most  successful  «ielhod  is 
by  treating  the  alloy  with  sulphnret  of  antimony,  or 
with  muriatic  add,  which  dissolyes  tbe  tin  when  it  it 
in  considerable  proportion.  But  in  the  experiments  of 
Mr  Hatchet  and  Mr  Bingley,  it  appears  that  the  uni- 
versal opinion  which  has  hitherto  psevailedt  of  tin  be- 
ing so  injurious  to  the  ductility  of  gold,  is,  to  a  certain 
extent,  erroneous  $  and  it  appears  probable,  that  tbe 
dnotiltty  of  gold  being  destroyed,  as  waa  supposed, 
•vea  by  the  AwM-  of  Uii»  OHght  to  have  been  ascribed 
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to  other  metals,  as  bismuth,  lead,  antimony,  or  zinc.  Gold,  Ace. 
with  which  the  tin  was  contaminated.  '     ^     -^ 

11.  Lead   very  readily  combines  with  gold  by  ^' m^^^^ 
sion  \  this  alloy  deprives  the  gold  of  its  ductility,  and 
diminishes  the  colour.     60  small  a  proportion  as  rirnr 

part  of  lead  destroys  the  ductility  of  gold.  This  al- 
loy, it  has  been  already  stated,  is  made  for  the  purpose 
of  purifying  gold  from  other  metals,  in  consequence  of 
the  easy  oxidation  and  vitrification  of  the  lead.  21 19 

1 2.  Gold  is  easily  alloyed  with  i^on,  and  forms  with  Iron, 
it  a  hard  brittle  mass.     Some  of  these  alloys  are  so 
hard,  that  Dr  Lewis  found  them  fiit  for  cutting  instru- 
ments.    Equal  parts  of  iron  and  gold  form  an  alloy  of 

a  gray  colour.  Four  parts  of  iron  and  one  of  gold  af- 
ford an  alloy  nearly  of  the  colour  of  silver,  and  the  spe- 
cific gravity  of  this  alloy  has  been  ascertained  to  be  less 
than  the  mean.  One  part  of  iron  alloyed  with  1 2  of 
gold,  according  to  Mi  Hatobet,  was  of  a  pale-yeJIow- 
ish  gray  colour,  and  was  so  ductile  tbat  it  might  be 
rolled  and  eot.  When  gold  is  fused,  it  adheres  readily 
to  iron  (  and  hence  it  has  been  proposed  to  solder  small 
pieces  of  steel  with  gold,  wbich  seems  to  be  preferable    . 

to  copper.  .  ,  .  .  *"o 

13.  Gold  readily  combines  with    copper  by  fuHion.  Copper. 
Tlii^  ii  one  of  the  most  important  alloys,  on  account  of 

the  bacdness  which  copper  communicates  to  gold^  with- 
out diminishing  its  colour.  This  alloy,  according  to 
Muscfaenbroeck,  possesses  the  greatest  hardness,  with- 
out sensibly  diminishing  its  ductility,  when  the  propor- 
lions  are  one  part  of  copper  and  seven  of  gold.  This 
alloy  is  more  fusible  than  gold,  and  on  that  account 
it  is  employed  as  a  solder  for  that  metal.  Tbe  gold 
coin  of  moat  countries  consists  of  .this  aUoy .  The  pro- 
portions in  the  gold  coin  of  Britain  and  France  are  x  x 
parts  of  gold  to  one  of  copper.  According  to  Brisson, 
the  spec&Gc  gravity  of  this  alloy  is  greater  than  the 
mean.  It  is  17.406,  but  it  ought  to  be  17. 155.  Bur, 
according  to  Mr  Ilatchet^s  experiments,  there  is  no 
mutual  penetration  in  tbe  alloy  of  these  metals,  and 
therefore  no  increase  of  density.  On  the  contrary, 
some  degree  of  expansion  was  observed.  Fonr  hun- 
dred and  forty-two  grains  of  gold  of  specific  gravity 
19.172,  were  alloyed  with  58  grains  of  copper  of  spe* 
cific  gravity  8.875.  The  specific  gravity  of  the  alloy 
was  found  to  he  X7«I57«  1*be  bulk  of  the  alloyed 
mass  amounted  to  27.98,  while  the  natural  bulk  of  the 
two  metals  before  combination  was  27.32,  which  shews 
an  increase  of  expansion  of  the  alloyed  mass  equal  to 
-^^«  Mr  Hatchet  observes  that  Brtsson^s  experiment 
was  probably  made  on  part  of  a  large  bar  or  ingot,  in  • 
which  it  generally  happens,  that  the  two  metals  are 
v^ry  unequally  diffused,  and  this  inequality,  which  ia 
.l^ater  according  to  the  quantity  of  the  metal,  is  t  pjuc 
found  to  vary  with  the  form,  nature,  and  position  of  TVtmt. 
the  mould,  and  therefore  to  produce  variations  in  the  ■^°3* 
specific  gravity  •.  P  '*f;, 

14.  Stiver  forms    an   alloy  with   gold.      Homberg^^^^r. 
found,  that  equal  parts  of  these  metals  fused  together 

in  a  crucible,  formed  an  alloy  which  contained  4>  nf  its 
weight  of  silver.  One  part  of  silver  and  two  of  gold, 
according  to  Muschenbroeck,  ffjve  to  the  alloy  tbe 
greatest  degree  of  hardness.  OnO'twentieth  part  of 
silver  cJianges  the  colour  of  gold  very  sensibly.  This 
alloy  is  employed  for  soldering  gold,  being  more  fusi- 
ble (haa  this  metal. 

ij.  Mr 
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Gold,  8«e.      15*  Mr  Hatcliet  observes,  tbftt'the  obvious  inference  Cobalt,  q^  ^^ 

to  be  deduced  from  bis  experiments  is,  that  only  two  Manganese,  *      ^   .^^ 

metals  are  proper  for  tbe  alloy  of  gold  coin.    Tbese  Nickel, 

are  silver  and  copper.     All  otber  metals  eitber  consi*  Tin, 

derably  alter  the  colour,  or  diminish  tbe  ductility  of  Iron^ 

gold.    According  to  tbe  same  philosopher,  tbe  ductility  Platinum  (e), 

of  gold  is  diminished  by  di£Ferent  metallic  substances,  Copper,  Thmt 


nea^y  in  tbe  following  decreasing  order:  Silver*.  i&o3,95. 


1121 


Bismuth,     1  Tbe  uses  of  gold,  many  of  which  have  been  al-UMi^ 

Lead,  >  These  are  nearly  equal  in  effect.  ready  detailed^  in  describing  its  properties  and  com- 

Antimony,  j  binations,  are  too  familiar  to  require  particular  enu- 

Arsenic,  meration  (f). 
Zinc, 

8£CT. 


Kanei. 

ChuMtcn. 

Son, 

0 

Moon, 

) 

9 

Venus, 

9 

Mars, 

9 

Jupiter, 

X 

Saturn. 

k 

(£)  Mr  Hatchet  supposes  that  tbe  platinum  not  being  quite  pure,  tbe  place  he  has  assigned  to  it  is  perhaps 
not  precisely  that  which  it  ought  to  occupy. 

(f)  The  metals  which  were  earliest  known,  were  long  distinguished  by  particular  names  and  characters,  of 
which  the  following  account  is  taken  firom  the  elaborate  r^earcbes  of  Profiessor  Beckmann.  Tbe  following  table 
exhibits  their  names  and  characters. 

Metals. 

Gold, 

Silver, 

Mercury, 

Copper, 

Iron, 

Tin, 

Xiead. 

It  cannot  be  doubted.  Professor  Beckmann  observes,  that  tbese  names  were  first  given  to  the  heavenly  bodies  } 
and  tbe  metals  which  were  then  known,  amounting  to  the  same  number,  were  supposed  to  have  some  affinity  or 
relationship  to  the  planets,  and  with  them  to  the  gods,  and  were  accordingly  named  after  them.  **  To  each  god 
was  assigned  a  metal,  the  origin  and  use  of  which  was  under  his  particular  providence  and  government ;  and  to 
each  metal  were  ascribed  the  powers  and  properties  of  the  planet  and  divinity  of  the  like  name  j  from  which 
arose,  in  tbe  course  of  time,, many  of  tbe  ridiculous  conceits  of  tbe  alchemists. 

"  The  oldest  trace  of  the  division  of  the  metals  among  tbe  gods  is  to  be  found,  as  far  as  I  know,  in  the  reli- 
gious worship  of  tbe  Persians.     Origen,  in  his  refutation  of  Celsus,  who  asserted  that  the  seven  heavens  of  tbe 
Christians,  as  well  as  the  ladder  which  Jacob  saw  in  his  dream,  bad  been  borrowed  from  tbe  mysteries  of  Mi- 
thras, says,  *  Among  tbe  Persians  the  revolutions  of  the  hetfvenly  bodies  were  represented  by  seven  stairs, 
which  conducted  to  the  same  number  of  gates.    Tbe  first  gate  was  of  lead  }  tbe  second  of  tin  $  tbe  third  of 
copper ',  tbe  fourth  of  iron  j  the  fifth  of  a  mixed  metal ;  tbe  sixth  of  silver ;  and  tbe  seventh  of  gold.    Tbe 
leaden  gate  bad  tbe  slow  tedious  motion  of  Saturn  }  the  tin  gate  the  lustre  and  gentleness  of  Venus ;  tbe  tbird 
was  dedicated  to  Jupiter ;  tbe  fourth  to  Mercury,  on  account  of  bis  streofyth  and  fitness  for  trade  ;  the  fifth  to 
Mars  'f  tbe  sixth  to  the  Moon  ;  and  the  last  to  the  Son.*     *  Celsus  de  quibusdam  Persarum  mysteriis  sermonem 
facjt.     Harum  reruni,  inquit,  aliquod  reperitor  in  Persarum  doctrina  Mithrasisqoe  eorum  mysteriis  vestigium. 
In  illis  enim  dnae  cselestes  conversiones,  alia  stellarum  fixamm,  errantium  alia,  et  animas  per  eas  transitos 
quodam  symbolo  representantur,  quod  hnjusmodi  est.      Scala  altas  portas  babens,   in  somma  autem  octava 
porta.     Prima  portarum  plumbea,  altera  stannea,  tertia  ex  are,  quarta  ferrea,  qointa  ex  sere  mixto,  sexta  ar- 
gon tea,  septima  ex  auro.    KAi^m4  v^<«^^m i  nr^  f»vn^  wvXm  tyitii.   'H  ir^^mi  rtn  wvXm  ^AjCI*v,  li  iwn^  iMirrm^v, 
li  r^itu  x^XxWf  i  tmw^  nJii^ttf,  ii  wiftwm  itm^tw  ffumftmrt^  i  bcm  «^i(«v,  XC**^  ^  *  ^V***     Primora  assignant 
Satumo,  tarditatem  iliius  sideris  plumbo  indicantes :  alteram  Veneri,  quam  referunt,  at  ipsi  quidem  putant, 
stanni  splendor  et  moUities ;  tertiam  Jovi,  aheneam  illam  qnidera  et  solidam  ;  quartam  Mercuric,  quia  Mercn- 
rius  et  ferrum,  uterque  operum  omnium  iderantes,  ad  mercatoram  utiles,  laborura  patientissimi.    Marti  quin* 
tarn,  inscqualem  illam  et  vartam  ^iropter  mixturam.     Sextam,  que  argentea  est,  lunse  ^  septimam  auream  soli 
tribount,  quia  solis  et  lnn«  colores  hsec  duo  metalla  referunt.*     Contra  Celsum^  lib.  vi.  22.  p.  i6f .     Here  then 
is  an  evident  trace  of  metaliorgic  astronomy,  as  Borrichins  calls  it,  or  of  (he  astronomical  or  mythological  no- 
mination of  metals,  though  it  differs  from  that  used  at  present.     According  to  this  arrangement,  tin  belonged 
to  Jupiter,  copper  to  Venus,  iron  to  Mars,  and  the  mixed  metal  to  Mercury.    Tbe  conjecture  of  Borrichius, 
that  the  transcribers  of  Origen  have,  either  through  ignorance  or  design,  transposed  the  names  of  tbe  gods,  is 
highly  probable  :  for  if  we  reflect  that  in  this  nomination  men,  at  first,  differed  as  raecb  as  in  the  nomination 
•of  the  planets,  and  that  the  names  given  them  were  only  confirmed  in  the  courHe  of  time,  of  which  I  shall  soon 
produce  proofs,  it  must  be  allowed  that  tbe  causes  assigned  by  Origen  for  bis  nomination  do  not  well  agree 

with 
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PUtintim,  broaglit  from  Jamaica  in  1747$  by  Mr  Wood.     It  i8  FlaUnrnn, 

&c.         Sect*  XXIV.  0/ Platinum  and  tU  Combinatiims.  particaUrly  mentiooed  by  Antonio  de  Ulloa,  a  8pa«  ^     ^•« 

'  niih  matlieroatician,  in  the  acconnt  of  his  voyage  to 

HiitorV  ''  Platinum  in  roost  of  ito  properties  is  equal  to  gold,  Peru  with  the  French  academicians,  to  roeasore  a  de* 

but  in  others,  it  is  soperion    It  was  first  clearly  ascer-  gree  of  the  meridian,  which  was  published  in  1748. 

tained  to  be  a  distinct  metal,  by  ScheSvr,  a  Swedish  After  this  period  numerous  experiments  were  made 

chemist,  in  the  year  1752*     It  had  been  indeed  taken  upon  this  new  substance,  all  of  which  tended  to  prove 

notice  of  at  aa  earlier  period.     A  quantity  of  it  was  that  it  is  a  different  metal  from  any  formerly  known ; 

Scheffer 

with  the  present  reading,  and  that  they  appear  much  juster  when  the  names  are  disposed  in  the  same  manner  as 
that  in  which  we  now  use  them.  Borrichius  arranges  the  words  in  the  following  manner :  Secundam  portam 
faciunt  Jovis,  comparantes  ei  stanni  splendorem  et  mollitiem  ;  tertiam  Veneris  seratam  et  solidam ;  qoartam 
Martis,  est  enim  laborum  patiens,  aequo  ac  ferrum,  celebratus  hominibus ;  quintam  Mercurii,  propter  misturam 
inssqnalem  ac  variam,  et  quia  negotiator  est ;  sextam  Lunsc  argenteam  }  septiroam  Solis  auream.  0/.  Borri" 
chiu$  de  ortu  etprogressu  ehemue.     Hafniee  1668,  4to.  p.  29. 

**  This  astrological  nomination  of  metals  appears  to  have  been  conveyed  to  the  Bracbmans  in  India }  for  we 
are  informed  that  a  Bracbman  sent  to  Apollonius  seven  rings,  distinguished  by  the  names  of  the  seven  stars  or  pla- 
netSy  one  of  which  he  was  to  wear  daily  on  his  finger,  according  to  the  day  of  the  week.  This  can  be  no  other- 
wise explained  than  by  supposing  chat  he  was  to  wear  the  gold  ring  on  Sunday  }  the  silver  one  on  Monday  ;  the 
iron  one  on  Tuesday,  and  so  of  the  rest.  Allusion  to  this  nomination  of  the  metals  after  the  gods  occurs  here 
and  there  in  the  ancteuts.  Dydimus,  in  his  explanation  of  the  Iliad,  calls  the  planet  Mars  the  iron  star.  Those 
who  dream  of  having  had  any  thin^t  to  do  with  Mars  are  by  Arlemidorus  threatened  with  a  chirurgical  operation ; 
for  this  reason,  be  adds,  because  Mars  signifies  iron.  Heraclides  says  also  in  his  allegories,  that  Mars  was  very 
properly  considered  as  iron }  and  we  are  told  by  Pindar  that  gold  is  dedicated  to  the  sun. 

^  Plato  likewise,  who  studied  in  Egypt,  seems  to  have  admitted  this  nomination  and  meaning  of  the  metals. 
We  are  at  least  assured  so  by  Marsilius  Ficinus ;  but  1  have  been  able  to  find  no  proof  of  it,  except  where  be 
•ays  of  the  island  Atlantis,  that  the  exterior  walls  were  covered  with  copper  and  the  interior  with  tin,  and  that  the 
walk  of  the  citadel  were  of  geld.  It  is  not  improbable  that  Plato  adopted  this  Persian  or  Egyptian  representa- 
tion, as  be  assigned  the  planets  to  the  demons  j  but  perliaps  it  was  first  introduced  into  his  system  only  by  his 
disciples.  They  seem,  however,  to  have  varied  firom  the  nomination  used  at  present  \  as  they  dedicated  to  Ve- 
nus copper,  or  brass,  the  principal  component  part  of  which  is  indeed  copper ;  to  Mercury  tin,  and  to  Jupiter 
electruffl.  The  last-mentioned  metal  was  a  mixture  of  gold  and  silver  ;  and  on  this  account  was  probably  oon- 
sidered  to  be  a  distinct  metal,  because  in  the  early  periods  mankind  were  unacquainted  with  the  art  of  separating^ 
these  noble  metals.  ^ 

**  The  characters  by  which  the  planets  and  metals  are  generally  expressed  when  one  does  not  choose  to  write 
their  names,  afford  a  striking  example  how  readily  the  mind  may  be  induced  to  suppose  a  connection  between 
things  which  in  reality  have  no  affinity  or  relation  to  each  other.  Antiquaries  and  astrologers,  according  to 
whose  opinion  the  planets  were' first  distinguished  by  these  characters,  consider  them  as  the  attributes  of  the  dei- 
ties of  the  same  name.  The  circle  in  the  earliest  periods  among  the  Egyptians  was  the  symbol  of  divinity  and 
perfection  ^  and  seena  with  great  propriety  to  have  been  chosen  by  them  as  the  character  of  the  sun,  especially 
as,  when  surrounded  by  small  strokes  projecting  from  its  circumference,  it  may  form  some  representation  of  the 
emission  of  rays.  The  semicircle  is,  in  like  manner,  the  image  of  the  moon,  the  only  one  of  the  heavenly  bodies 
that  appears  under  that  form  to  the  naked  eye.  The  character  ^  is  supposed  to  represent  the  scythe  of  Saturn ; 
%  the  thunderbolts  of  Jupiter }  ^  the  lance  of  Mars,  together  with  his  shield  }  $  the  looking-glass  of  Venus  ; 
and  9  the  cadncens  or  wand  of  Mercury. 

**  The  expression  by  characters  adopted  among  the  chemists  agrees  with  this  mythological  signification  only  inr 
the  character  assigned  to  gold.— Gold,  according  to  the  chemists,  was  the  nnost  perfect  of  metaU,  to  which  all 
others  seemed  to  be  inferior  in  different  degrees.  Silver  approached  nearest  to  it,  but  was  distinguished  only  by 
a  semicircle,  which,  for  the  more  perspicuity,  was  drawn  double,  and  thence  had  a  greater  resemblance  (o  tlie 
most  remarkable  appearance  of  the  moon  j  the  name  of  which  this  metal  had  already  obtained.  All  the  other 
metals,  as  they  seemed  to  have  a  greater  or  less  affinity  to  gold  or  silver,  were  distinguished  by  characters  com* 
posed  of  the  characters  assigned  to  these  precious  nietals.  In  the  character  Q  the  adepts  discover  gold  with  a 
silver  colour.  The  cross  placed  at  the  bottom,  which  among  the  Egyptian  hieroglyphics  had  a  mysterious  signi- 
fication, expresses,  in  their  opinion,  something  I  know  not  what,  without  which  quicksilver  would  be  silver  or 
gold.  This  something  b  combined  also  with  copper,  the  possible  change  of  which  into  gold  is  expressed  by  the 
character  $ .  The  character  S  declares  the  like  honourable  affinity  also  ;  though  the  semicircle  is  applied  in 
a  more  concealed  manner  ^  for,  according  to  the  properest  mode  of  writing,  the  point  is  wanting  at  top,  or  the 
upright  line  ought  only  to  touch  the  horizontal,  and  not  to  intersect  it.  Philosophical  gold  is  concealed  in  steel ; 
and  on  this  account  it  produces  such  valuable  medicines.  Of  tin  one  half  is  silver,  and  the  other  consists  of  the 
something  unknown  *,  for  this  reason  the  cross  with  the  half  moon  appears  in  !( .  In  lead  this  something  is  pre- 
dominant, and  a  similitude  is  observed  in  it  to  silver.  Hence  in  its  character  h  the  cross  stands  at  the  top,  and 
the  silver  character  is  only  suspended  on  the  right  hand  behind  it. 

**  The  mythological  signification  of  these  characters  cannot  be  older  than  the  Grecian  mythology  $  but  the  cbe- 
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PUtiofUB,  Scbeffert  g«Te  it  tlie  name  of  ivhite  goid,  becAuM  it  re-  iroo  it  ascribed  the  magnetic  property  which  platiattni  PUtaim, 

&-C.      sembled  this  metal  in  many  of  iU  properties.    In  the  seems  to  possess  (g).  .     ^^'   ^ 

'  year  1754,  Dr  Lewis  published  an  account  of  a  very         3.  To  obuin  platinum  in  a  state  of  pnritjr,  it  is  first      ^,,. 

full  and  elaborate  set  of  ezperimenU  on  platinnmt  in  the  separated  from  the  substances  with  which  it  is  oontami-  Pnrificm- 

Philosophical   Transactions.      The  properties  of  this  nated.     Mercory  is  driven  off  by  exposing  it  to  a  ledtioii. 

new  meUl  were  still  farther  investigated  by  Margraaf  heat,  and  the  particles  of  iron  are  sepaiated  by  tht 

>D  '7579  ^^^  by  Macquer  and  Beaum^  in  1758.     It  magnet.    The  grains  of  platinum  an  then  heated  with 

became  afterwards  the  subject  of  research  with  many  nnriatic  acid^  which  dissolves  the  lemaiaing  part  of 

other   philosophical  chemists.     Among  these  may  be  the  iron.     By  this  process,  Berjfman  has  observed  that 

mentioned   Buffon,    Bergman,   Sickengen,   and   more  the  platinum  diminishes  in  weight  about  0.05.     The 

lately  Guyton,  Lavoisier,  and  Pelletier.  It  was  at  fast  platina  is  now  only  alloyed  with  gold,  which  is  to  be 

denominated  piattnum^  signifying  liiUe  silvcTf  from  the  separated  by  dissolving  both  in  nitro-mnriatio  add,  and 

1x24      Spanish  word  plata^  stiver.  by  precipitating  the  gold  by  means  of  the  green  saU 

Where  2.  Platinum  has  only  been  found  among  the  gold  ores  pnate  of  iron.     But  even  after  these  processes,  the  pla- 

foaod.         of  South  America,  and  especially  in  the  mine  of  Santa  tinom  is  not  in  a  state  of  absolnie  parity,  as  will  appear 

Fe  near  Carthagena,  and  in  the  district  of  Choco  in  afterwards  (h).      ^  ^  xii6 

Peru.    It  is  found  in  the  form  of  small  grains  or  scales,         4.  This  metal  is  of  a  white  colour,  but  less  bright  ^'^P*'^'^ 

of  a  white  or  grayish  colour,   intermediate   between  than  silver,  and  it  possesses  nothing  of  the  brilKmcy 

that  of  silver  and  iron.     These  grains  are  mixed  with  of  either  silver  or  gold.     Platinum  is  the  densest  body, 

severalothersubstances,  as  particles  of  gold,  a  black  fer*  and  therefore   the  heaviest  yet  known.     Its  speetfia 

.  ruginous  sand,  and  some  particles  of  mercury.     Some  gravity,  when  it  is  hammered,  is  aj  j  or,  according 

of  these  grains  extend  under  the  hammer ;  others,  which  to  Chabaneao,  24.     According  to  Guyton,  it  comes 

seem  to  be  hollow,  containing  particles  of  iron  and  a  next  to  iron  and  manganese  in  hardness.     It  possesses' 

whitish  powder,  break  to  pieces.    To  these  grains  of  very  considerable  malleability^  for  it  may  be  Immh 

meivd 

♦  - . 1 

mical  may  be  traced  to  a  much  earlier  period.  Some,  who  consider  them  as  remains  vf  the  Egyptian  hierogly. 
pbics,  pretend  that  they  ma^  be  discovered  on  the  table  of  Isii,  and  employ  them  as  a  proof  of  the  high  aniiqoi* 
ty,  if  not  of  the  art  of  making  gold,  at  least  of  chemistry.  We  are  told  also  that  they  correapood  with  many 
other  characters  which  the  adepts  have  left  us  as  emblems  of  their  wisdom. 

**  If  we  are  desirous  of  deciding  without  prejudice  respecting  both  these  explanations,  it  will  be  found  neces- 
sary  to  make  ourselves  acquainted  with  the  oldest  form  of  the  characters,  which,  in  all  probability,iike  those 
used  in  writing,  were  subjected  to  many  changes  before  they  acquired  that  form  which  they  have  at  prsaent.  I 
can,  however,  mention  only  three  learned  men,  Sanmaise,  Dn  Cange,  and  Hoet,  who  took  the  troable  to  eoUeet 
these  characters.  As  I  am  afraid  that  my  readers  might  be  disgusted  were  I  here  to  iniert  theas,  I  shall  give  a 
short  abstract  of  the  conclnsioa  which  they  form  frem  them  ^  but  I  most  first  observe  that  the  oldest  manuscripts 
differ  very  much  in  their  representation  of  these  characters,  either  becaose  tliey  were  not  folly  established  at  the 
periods  when  they  were  written,  or  because  many  supposed  adepts  endeavonred  to  render  thenr  iofemation  more 
enigmatical  by  wilfully  confounding  the  characters ;  and  it  is  probable  ahio  that  many  mtatakea  nwy  have  been 
oommttted  by  transcribers. 

**  The  character  of  Mars,  according  to  the  oldest  mo^e  of  repreaenting  it,  b  evidenlly  an  abbreviation  of  the 
word  Oh^,  under  which  the  Greek  mathematicians  understood  that  deity  }  or,  in  other  words,  the  first  let* 
ter  0,  with  the  last  letter  $  placed  above  it.  The  character  of  Jupiter  was  originalhr  the  initial  letter  of  ZMf ; 
and  in  the  oldest  manuscripts  of  the  mathematical  and  astrological  workf  of  Julius  Fimioas  the  capital  Z  only 
is  used,  to  which  the  last  letter  «  was  afterwards  added  at  the  bottom,  to  render  the  abbreviation  more  distinct. 
The  supposed  looking-glass  of  Venus  is  nothing  else  than  the  initial  letter,  distorted  a  little,  of  the  word 
^tfr^t^H,  which  was  the  name  of  that  goddess.  The  imaginary  scythe  of  Saturn  has  been  gradnally  fisrmed  from 
the  two  first  letters  of  his  name  K|tPtf  >  which  transcribers,  for  the  sake  of  dispatch,  made  always  mora  coavenieat 
for  use,  but  at  the  same  time  less  perceptible.  To  discover  in  the  pretended  ouiucens  of  Meroury  the  initial 
letter  of  his  Greek  name  SviA&vf,  one  needs  only  look  at  the  abbreviations  in  the  oldest  manvscripts,  where 
they  will  find  that  2  was  once  written  as  C ;  they  will  remark  also  that  transcribers,  to  distingnish  tbb  abbre- 
viation from  tbe  rest  still  more,  placed  the  C  thus  u ,  and  added  under  it  the  next  letter  r.  If  those  to  .whom 
this  deduction  appears  improbable  will  only  take  the  trouble  to  look  at  other  Greek  abbreviations,  they  will  find 
man^  that  differ  still  farther  from  the  original  letters  they  express  than  the  present  cfaarader  9  from  the  C  and 
r  united.  It  is  possible  also  that  later  transcribers,  to  whom  the  origin  of  this  abbreviation  was  not  known,  may 
have  endeavoured  to  give  it  a  greater  resemblance  to  the  cadueeus  of  Mercury.  In  short,  it  cannot  be-  denied 
that  many  otiier  astronomical  characten  are  real  symbols,  or  a  kind  of  proper  hieroglyphics,  that  represent  cer- 
tain attributes  or  ciroumstances,  like  the  characters  of  Aries,  Leo,  and  others  quoted  by  Sanmaise.**  Ifisf.  rf 
Invent,  iii.  53. 

(3)  Collet  Desoostils  observes,  that  among  the  nietallie  substances  which  are  nsnally  fennd  aceompanying 
platinum,  there  are  two  kinds  of  ferrugiaoos  sand }  of  which  one  is  attracted  by  the  magnet,  and  soluble  in  adds. 
This  contaias  titanium.  The  other  has  no  magnetic  property,  and  is  only  partially  soluble  in  acids.  This  last 
contains  a  considerable  proportion  of  chromic  acid.     Ami.  de  Chim.  xlviii.  154. 

(h)  Several  new  metals  have  been  discovered  b  plalisom,  by  some  late  experiments.  These  will  be  mentioned 
in  a  future  section. 
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mered  oat,  mkhovgh  with  difficolty,  into  very  thin 
plates;  and  it  is  to  ductile,  that  it  maj  be  drawn  out 
into  wire  ro'<o  ot  an  inch  in  diameter.  The  tenacity 
of  platinum  is  very  considerable.  A  wire  of  .078  of  an 
tnob  in  diameter  will  support  a  weight,  without  break- 
ing, ^qoal  to  more  than  274  lbs.  avoirdupois. 

5.  Platinum  is  the  most  infusible  of  all  the  metals. 
The  temperature  at  which  it  enters  into  fusion  is  nn- 
known*  But  small  particles  of  platinum  have  been 
fused  by  means  of  the  blow- pi pe^  or  by  directing  a 
Stream  of  oxygen  gas  on  red-hot  charcoal.  Goyton 
also  succeeded  in  fusing  it  by  means  of  a  flux,  compo- 
•ed  of  eight  parts  of  pounded  glass,  one  of  calcined 
borax,  and  one-half  part  of  charcoal  in  powder.  "When 
platinum  has  been  exposed  to  a  white  heat,  it  may  be 
welded  by  hammering,  like  iron. 

6.  As  platinum  is  infusible  in  tbe  strongest  furnace 
heat,  so  it  remains  otherwise  nncbanged  (l).  It  does 
sot  appear  to  undergo,  like  most  other  metals,  any 
degree  of  oxidation ;  but  if  platinum  be  dissolved  in  x6 
times  its  weight  of  nitro-moriatic  acid,  by  boiling, 
tbe  solation  becomes  at  ^rst  of  a  yellow,  and  then 
changes  to  a  brown  colour.  This  solution  is  precipi- 
tated by  means  of  /lime,  and  the  ppecipitate  is  in  the 
form  of  a  yellowish  powder,  which  is  the  oxide  of  pla- 
tinum. 1  be  proportion  of  oxygen  in  this  oxide  is  sup« 
poeed  not  to  exceed  .07.  But  according  to  the  expe- 
riments of  Mr  Chenevix,  it  is  composed  of 
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The  same  chemist  also  found,  that  in  the  reduction  of 
this  oxide  of  platinam,  it  became  of  a  green  colour, -and 
remained  for  some  time  in  that  state.  Ammonia  as- 
sumes a  green  colour  when  it  holds  oxide  of  platinum 
in  solution.  This  Mr  Chenevix  considers  as  a  second 
oxide  of  platinum,  and  it  contains. 
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1803. 314.  Plfttinnra  has  also  been  oxidated  by  means  of  electrici- 
ty. In  Van  Mamm'a  experiments,  a  wire  of  this  metal 
througli  which  electric  sparks  were  tent,  burnt  with  a 
white  flame,  and  was  dissipated  in  tbe  form  of  fin« 
powder  or  dust. 

7.  Azote,  hydrogen,  and  carbon^  have  no  action 
whatever  on  platinum. 

8.  Phosphuret  of  platinom  was  formed  by  Pelletier, 
by  mixing  together  equal  ports  of  platinum  and  phos- 
jdioric  glass,  with  one-eigbth  of  charcoal.  This  mix- 
tore  being  exposed  to  the  temperature  of  32^  of  Wedg- 
wood for  an  boor,  yielded  a  small  button  of  phosphuret 
of  platinom,  of  a  silvery  white  colour,  part  of  which  had 
assumed  the  form  of  cubic  crystals.  It  was  so  hard  as 
to  strike  fire  witb  steel,  and  was  not  attracted  by  tbe 
magnet.  It  was  covered  with  a  dark-coloured  glass, 
which  afterwards  became  green,  bluish,  and  white.    By 
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exposing  this  pboephoret  to  a.  strong  beat,  the  pbospho-  ^Utioum, 
rus  is  separated,  and  bums  on  tbe  surface,  and  the  me-      && 
tal  remains  behind  very  pure  and  malleable.    Pelletier ' 
has  proposed  this  process  for  the  purification  of  plati- 
num from  other  metals.  ^133 

9.  Sulphur  has  been  found  in  combination  with  na- Snlphaitt, 
tive  platinum.  When  native  platinum  is  exposed  to 
tbe  action  of  the  blow-pipe  on  charcoal,  it  exhales  tbe 
penetrating  odour  of  sulphur,  accompanied  with  a  va- 
pour which  does  not  render  gold  white,  and  which  re- 
quires a  higher  temperature  to  sublime  it  than  roer-    • 

cury*.  ^  Atm.de 

'  Chmu 
I.  Salts  of  Platinum.  zixrill 

I.  Sulphate  of  Platinum. 

By  adding  sulphuric  acid  to  a  solution  of  platinum 
in  muriatic  acid,  Mr  Chenevix  obtained  an  insoluble 
salt,  which  he  found  to  be  composed  of 
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2.  Sulphate  of  Platinom  and  Potash. 

This  triple  salt  is  formed  by  adding  a  solution  of 
potash  to  sulphate  of  platinum.  The  component  parts 
of  this  salt  are,  sulphuric  acid,  oxide  of  platinum,  and 
potash  \  but  the  proportions  have  not  been  ascertained 
by  Bergman,  who  examined  it. 

3.  Sulphate  of  Platinum  and  Ammonia. 

This  triple  salt  is  formed  in  the  same  way  as  the 
former,  by  adding  ammonia  to  tjie  sulphate  of  platinum. 

4.  Nitrate  of  Platinom. 

Nitric  acid  haa  no  action  on  platinum,  but  it  dissolves 
the  yellow  oxide.  Mr  Chenevix  precipitated  tbe  ox- 
ide of  platinom  from  its  solution  in  nitro-moriatio  add 
by  means  of  lime,  and  although  it  was  added  in  ex- 
cess, a  great  portion  of  platinum  remained  in  the  liquor. 
Tbe  precipitate  was  re^imolved  in  nitric  acid,  and  eva- 
porated to  dryness.  The  result  waa,  a  soboitrate  of 
platinum,  which  consisted  of 
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5.  Nitrate  of  Platinum  and  Potash. 

When  potash  is  added  to  a  solution  of  nitrate  of 
platinum,  crystals  are  deposited,  forming  a  triple  aalf, 
and  composed  of  nitric  acid,  exido  of  platinom  and  pot- 
ash* 

6.  Nitrate  of  Platinum  and  Ammonia. 

This  triple  salt  ie  formed  by  adding  ammonia  to  a 
solution  of  nitrate  of  platinum. 

4  T  7«  Muriate 


(i)  Guy  ton  propoeea  to  constroot  n  pyrometer  of  platioom*    See  Ann*  de  Ckun,  zlvi.  276. 
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Muriatic  add  has  oq  action  on  platinum,  but  the  mo- 
riate  of  platinaro  may  be  obtained  by  dissolving  the 
metal  in  uitro-muriatic  acid.  Boiled  in  16  parts  of  a 
mixture  consisting  of  one  part  of  nitric  acid  and  three 
parts  of  muriatic  acid,  it  is  gradually  dissolved  with 
effervescence.  It  may  be  also  dissolvied  in  oxymoriatic 
acid.  The  solution  of  platinum  in  muriatic  acid  is  of 
a  reddish  or  deep  brown  colour.  It  is  extremely  acrid 
and  caustic,  corrodes  and  burns  animal  matters,  and 
leaves  a  dark  brown  spot  on  the  skin.  When  the  so- 
Intion  is  concentrated,  it  deposits,  on  cooling,  small  ir- 
regular crystals,  nearly  in  the  state  of  powder,  and  of 
Propcrtici.  a  brownish  yellow  colour.  When  these  crystals  are 
washed  and  dried,  they  are  found  to  be  less  soluble  by 
boiling  in  water,  than  even  the  sulphate  of  lime.  The 
solution  is  of  a  yellow  colour.  The  muriate  of  plati- 
num has  a  harsh,  astringent  taste  j  it  is  decomposed  by 
lieat  ^  the  acid  is  driven  off,  and  the  oxide  remains* 
It  is  also  decomposed  by  concentrated  sulphuric  acid. 
Potash  produces  in  this  solution  small  reddish  crystals, 
frequently  in  the  form  of  octahedrons,  constituting  the 
triple  salt  already  described.  The  same  triple  salt  is 
formed  by  the  sulphate  of  potash.  Ammonia,  or  the 
muriate  of  ammonia,  also  forms  a  triple  salt,  by  being 
added  to  the  solution  of  muriate  of  platinum.  Soda  in 
sufficient  quantity  occasions  a  precipitate  of  the  yellow 
oxide  of  platinum,  and  a  triple  salt  also  is  formed.  Mr 
Chenevix  found  that  the  insoluble  muriate  of  platinum 
is  composed  of 
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8.  Muriate  of  Platinnro  and  Soda. 

Till  the  experiments  of  Gollet-Descostils,  little  was 
known  of  this  triple  salt.  It  may  be  obtained  by  add* 
ing  to  a  solution  of  platinum  a  salt  with  base  of  soda. 
By  concentration  and  cooling  it  crystallizes  in  the 
form  of  long  prisms,  and  sometimes  in  that  of  triangular 
tables,  of  a  yellow  or  red  colour.  It  is  very  soluble 
^n  water,  and  also  in  alcohol.  It  is  decomposed  by 
muriate  of  ammonia,  and  by  a  solution  of  soda }  but 
an  excess  of  thi^  salt  re-dissolves  the  precipitate.  It 
may  be  reduced  by  the  action  of  the  blow-pipe  on  char- 
coal. This  crystallired  triple  salt,  if  it  has  no  excess 
of  acid,  changes  from  a  red  colour  to  a  green  by  ex- 
posure to  the  air.  If  in  this  state  it  be  dissolved  in 
water,  and  oxymuriate  of  lime  be  added  to  it,  a  deep 
blue  precipitate  is  formed,  which  being  washed  and 
collected,  is  soluble  in  muriatic  acid,  and  communi- 
cates to  it  a  beautiful  blue  colour.  The  addition  of 
alcohol  deprives  the  solution  of  its  colour,  but  the  oxy* 
*  Ann.  d€  muriate  of  lime  restores  it  *. 

Ckkn, 

9.  Muriate  of  Platinum  and  Potash. 

This  salt  is  formed  by  adding  potash  to  a  aolation  of 
muriate  of  platinum.  S^all  crystals  of  a  red  colour,  in 
the  form  of  octahedrons,  are  precipitated,  which  are  a 
triple  salt,  consisting  of  muriatic  acid|  oxide  of  plati* 
sum  and  potash. 
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10.  Muriate  of  Platinum  and  Ammonia. 

J.  A  similar  triple  salt  is  fornied  by  adding  ammo- 
nia to  the  solution  of  muriate  of  platinum.  The  triple 
salt  is  precipitated  in  the  form  of  crystalline  grains,  of 
a  reddish  yellow  colour,  which  are  soluble  in  water. 
By  evaporating  tlie  solution  of  these  triple  salts  to  dry- 
ness, and  by  exposing  it  to  a  strong  heat,  the  platinum 
U  reduced.  This  fact  with  regard  to  the  fusibility  of 
platinum  by  means  of  potash  or  ammonia,  was  observed 
by  Bergman,  and  it  is  by  this  process  that  platinum  u 
purified  and  wrought. 

2.  When  this  salt  is  precipitated  by  means  of  potash, 
a  fulminating  platinum  is  obtained.  This,  according  to 
Foorcroy  and  Vauquelin,  by  whom  it  was  prepared,  is 
a  compound  of  oxide  of  platinum  and  ammonia.  When 
it  is  exposed  to  sudden  heat,  it  decrepitates  and  is 
agitated  with  a  rapid  motion,  but  when  the  beat  is  gra- 
dually applied,  it  detonates  violently  *. 

1 1.  Oxalate  of  Platinum. 

Oxalic  acid  combines  with  the  oxide  of  platinom,  and 
affords  by  evaporation  crystals  which  are  of  a  yellow 
colour. 

12.  BenzoateofPlatinnm. 

Benzoic  acid,  according  to  Trommsdorfy  dissolves  a 
small  quantity  of  the  oxide  of  platinum.  When  this 
solution  is  evaporated,  it  crystallizes.  This  salt  under- 
goes no  change  by  exposure  to  the  air,  and  is  not  very 
soluble  in  water.  The  acid  is  driven  off  bj  heat,  and 
the  oxide  of  platinum  remains  behind, 

II.  Alloys. 

!•  Platinum  combines  with  many  of  the  metals,  and 
forms  with  them  alloys,  some  of  which  are  of  consider- 
able importance  in  the  working  of  this  metal.  2136 

Platinum  forms  an  alloy  with  arsenic,  which  is  brittle  CodiUki 
and  very  fusible.     It  is  in  this  state  of  alloy  that  pU-mihane- 
tinum  is  susceptible  of  being  formed  into  different  uten-*^*^ 
sils  and  instruments  for  which  it  is  peculiarly  fitted. 
It  is  first  fused  with  this  metal,  and  then  cast  into 
moulds,  at  first  in  the  form  of  square  plates.     It  is  then 
exposed  to  a  red-heat,  and  hammered  into  bars.     By 
the  heating  and  hammering,  the  arsenic  is  driven  off, 
and  the  metal  is  purified  and   becomes  infusible,  hot 
retains  its  ductility,  so  that  it  may  be  wronght  like 
iron. 

2.  The  alloys  of  tungsten,  molybdena,  chromium, 
columbium,  titanium,  uranium,  and  manganese,  are 
unknown  \  nor  have  the  alloys  of  cobalt  and  nickel 
with  this  metal  been  examined.  2137 

3.  Piatinnm  combines  with  bismuth  by  means  of  fo-  BUaivii^ 
sion.     This  alloy  is  fusible  and  hard  in  proportion  to 

the  quantity  of  bismuth.     It  is  altered  by  exposure  to 

the  air ;  it  becomes  yellow,  purple,  and  black.  tij^ 

4*  Platinum  readily  combines  with  antimony,  and^^l"^^' 
forms  a  very  brittle  alloy.     The  antimony  may  be  se- 
parated by  means  of  heat,  but  not  completely.    Some 
part  remains,  which  diminishes  the  weight  and  ducti- 
lity of  the  platinum.  1139 

5.  It  has  been  found  extremely  .diffienlt  to  combine  If  cfci(> 
platinum  and  mercury.     Guyton  bad  observed  that  the 
adhesive  force  of  pUtinam  and  mercory  is  greater  than 

that 
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that  of  metals  which  do  not  combine  fvith  it,  and 
that  it  18  not  inferior  even  to  those  which  readily 
form  alloys ;  from  which  he  conjectured  that  the  alloy 
of  platlnom  and  mercury  might  be  eflected  by  the  fol- 
lowing process.  He  placed  a  very  thin  plate  of  pure 
platinum  at  the  bottom  of  a  matrass  containing  a  quan- 
tity of  mercury.  The  matrass  was  put  upon  a  sand 
bath,  and  heat  applied,  till  the  mercury  boiled  and  the 
matrass  became  red  hot«  When  the  platinum  was  taken 
out,  it  was  found  to  have  acquired  additional  weight, 
and  to  have  become  very  brittle.  But  this  combination 
IS  different  from  the  other  combinations  of  mercury  with 
the  metals,  for  the  platinum  did  not  lose  its  solid  form. 
Mr  Chenevix,  in  the  course  of  experiments  and  re- 
searches respecting  a  supposed  new  metal  called  palla- 
dium, succeeded  in  forming  an  amalgam  with  platinum 
and  mercury.  He  heated  purified  platinum  in  the  form  of 
line  powder,  with  ten  times  its  weight  of  mercury,  and 
rubbed  them  together  for  a  long  time.  The  result  was 
an  amalgam  of  platinum,  which  being  exposed  to  a  vio- 
lent heat,  lost  all  the  mercury  it  contained^  and  the 
original  weight  of  the  platinum  remained. 

6.  Platinum  readily  combines  with  zinc,  and  forms 
with  it  a  fusible  alloy,  of  a  bluish  colour,  brittle,  and 
hard.  By  heating,  the  zinc  is  sublimed,  and  bums  on 
the  surface. 

7.  Platinum  alloys  readily  with  tio.  This  alloy  is  one 
of  the  most  fusible.  It  is  hard  and  brittle,  when  the 
two  metals  are  in  equal  proportions ;  but  tin  in  the  pro- 
portion of  1 2  parts  to  one  of  platinum,  affords  a  very  duc- 
tile alloy,  which  becomes  yellow  by  exposure  to  the 
air.  From  this  it  appears  that  platinum  diminishes  the 
ductility  of  tin. 

8.  Platinum  readily  combines  with  lead,  by  means  of 
fusion.  An  alloy  of  equal  parts  of  these  metals  is  of 
a  purplish  colour,  granulated  in  its  fracture,  brittle, 
and  easily  altered  by  exposure  to  the  air.  The  cupel- 
lation  of  platinum  by  means  of  lead  has  been  an  object 
of  considerable  importance  with  cliemists,  in  the  view 
of  being  able  to  purify  it  in  the  same  way  as  gold  and 
silver  'f  but  on  account  of  the  infosibility  and  refrac- 
tory, nature  of  platinum,  the  attempts  that  have  been 
made  have  rarely  succeeded. 

9.  Dr  Lewis  failed  in  his  attempt  to  combine  pla- 
tinum with  iron,  but  be  obtained  an  alloy  by  fusing 
together  platinum  and  cast  iron.  This  alloy  was  ex- 
tremely bard,  and  possessed  some  degree  of  ductility. 
Platinum,  as  it  is  found  native,  is  frequently  alloyed 
with  iron. 

10.  Platinum  combines  with  copper  bj  means  effusion, 
and  gives  it  hardness.  When  the  proportion  of  copper 
is  three  or  four  times  greater  than  that  of  platinum,  the 
alloy  is  ductile,  susceptible  of  a  fine  polish,  and  is  not 
altered  by  exposure  to  the  air.  This  alloy  has  been  em- 
ployed in  the  fabrication  of  mirrors  for  telescopes. 

11.  Platinum  readily  combines  with  silver  by  fusion, 
although  a  very  strong  heat  is  required.  The  platinum 
greatly  increases  the  hardness  of  silver,  but  diminishes 
Its  whiteness.  When  this  alloy  is  kept  in  fusion  for 
some  time;  the  two  metals  are  separated.  During 
this  fusion,  Dr  Lewis  observed  the  silver  forced  to- 
wards the  sides  of  the  crucible  with  a  kind  of  explo- 
sion. 

12*  Gold  combines  readiJy  with  platinum,  but  it  re* 
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quires  a  very  powerful  heat  for  the  fusion  of  these  two  Rbodtum, 
metals.  Platinum  diminishes  the  colour  of  gold,  unless       ficc. 
it  be  in  very  small  quantity.     When  the  proportion  of*'     v       ' 
platinum  is  above  tt*  ^he  colour  of  the  gold  begins  to 
be  altered.     There  is  no  perceptible  change  in  the  spe- 
cific gravity  or  the  ductility  of  gold  from  this  alloy. 

Platinum,  on  account  of  its  peculiar  properties,  its  in- 
fusibility,  density,  and  indestructibility,  could  it  be  ob- 
tained in  sufficient  quantity,  and  at  a  moderate  price, 
would  undoubtedly  prove  one  of  the  most  useful  and 
most  important  of  the  metals  yet  known.  The  import- 
ance and  utility  of  platinum,  on  account  of  its  scarcity, 
have  been  hitherto  limited  to  chemical  purposes ;  and 
for  different  chemical  instruments  and  utensils,  it  has 
been  found  peculiarly  appropriate,  as  there  are  few  che- 
mical agents  whose  effects  it  cannot  resist.  There  is 
indeed  little  doubt  but  it  might  be  employed  with  equal 
advantage  in  the  construction  of  instruments  and  uten- 
sils, in  various  arts  and  manufactures. 

Sect.  XXV,  Of  Rhodium^  Palladium^  Iridium  and 
OsMiUMf  metais  oblatncdjrom  crude  Platinum. 

Rhodium,  a  metal  discovered  by  Dr  Wollaston,  is 
separated  from  the  ore  of  platinum  by  the  following 
process.  ^j^y 

When  a  solution  of  this  ore  in  nitro-mariatic  acid  Rhodiom. 
has  been  precipitated  as  far  as  possible  by  muriate  of  ScparaUoa. 
ammonia,  it  retains  considerable  eolonr,  and  contains 
some  metals.  Let  a  plate  of  zinc  or  iron  be  immersed, 
and  all  the  metals  are  separated  in  the  form  of  a  black 
powder.  The  precipitate  is  to  be  washed  (without 
being  dried)  with  very  dilute  nitric  acid,  assisted  by  a 
gentle  heat,  and  the  copper  and  lead  are  thus  dissolved. 
Digest  the  remainder  in  dilute  nitro-mnriatic  acid,  and 
add  to  the  solution  a  portion  of  muriate  of  soda  equal  to 
■^  part  of  the  weight  of  the  original  ore.  Evaporate 
by  a  gentle  heat.  The  dry  mass  contains  the  soda-mu- 
riates of  platinum,  palladium,  and  rhodium.  The  two 
former  are  separated  by  alcohol,  and  the  salt  of  rho- 
dium remains.  From  its  solution  the  metal  is  precipi- 
tated by  zinc  in  the  form  of  a  black  powder,  amount- 
ing to  T77  of  the  weight  of  the  ore.  ,  ^3 

It  is  infusible  by  heat,  but  may  be  fused  by  means  Propertiti. 
of  arsenic  or  sulphur,  which  may  be  expelled  by  a  con- 
tinued heat.  The  metallic  button  thns  obtained  is  not 
malleable.  Its  specific  gravity  is  xi.  It  unites  readi- 
ly with  all  the  metals  except  mercury.  It  is  insoluble 
even  in  nitro-mnriatic  acid  till  alloyed  with  bismuth, 
copper,  or  lead.  The  muriate  of  rhodium,  thus  ob- 
tained, has  a  rose  colour,  from  which  the  name  of  the 
metal  has  been  derived.  ^149 

From  the  alcoholic  solution  above  mentioned,  con-  paliadiam. 
taining  the  soda*mnriatee  of  palladium  and  platinum.  Separation, 
the  platinum  is  precipitated  bv  moriate  of  ammonia,  and 
palladium  may  be  obtained  tnat  the  remaining  liquid 
by  adding  precipitate  of  potash.  The  precipitate  is  to 
he  ignited  and  purified  from  iron,  by  cupellation  with 
borax.  Or  it  may  be  precipitated  from  the  first  solu- 
tion of  the  ore,  by  pmssiate  of  mercury  in  the  state 
of  a  pmssiate,  which,  on  being  heated,  yields  the  metal 
in  the  proportion  of  about  I  in  200  of  the  ore.  21^0 

It  has  been  found  native  in  small  fragments,  which  Senctimtt 
differ  from  the  grains  of  platinnmi  in  being  formed  of^tive. 

4  T  2  fibres 
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Palladiuin,  fibres  dirergiog  in  nwnt  degree  {ram  ene  extremity. 
&c«       A  small  portion  of  iridium  is  the  only  other  ingredient 
in  these  fragments. 

The  colour  of  palladiam  resembles  that  of  platinum, 
but  is  a  duller  white.  It  is  malleable  and  ductile* 
Specific  gravity  about  1 1.  Has  nearly  the  same  con- 
ducting power  wi.th  platinum,  and  is  rather  more 
expansible  by  heat.  It  forms  a  blue  solution  with  sul- 
phuric acid,  a  beautiful  red  with  nitric,  and  also  with 
muriatic  acid.  The  precipitates  irom  these  solutioaa 
by  the  alkalies  and  earths  are  generally  of  a  fine  orange. 
Green  sulphate  of  iron  precipitates  palladium  in  the 
metallic  state. 

It  combines  readily  with  other  metals.  A  very 
small  proportion  of  it  destroys  the  colour  of  gold.  An 
alloy  of  gold  and  platinum  is  used  for  the  graduation 
of  a  magnificent  astronomical  circle,  constructed  by 
Mr  Troughton,  for  Greenwich  observatory.  It  has  the 
appearance  of  platinum,  and  is  rendered  peculiarly  fit 
for  receiving  the  graduations  by  its  very  great  hard- 
ness. 

Two  other  metals  were  discovered  in  erode  plati- 
num by  Mr  Tennant,  in  analyzing  the  black  powder 
which  remains  after  dissolving  platinum.  To  the  first 
of  these  metals  Mr  Tennant  has  given  the  name  of  tri^ 
dium^  from  the  various  colours  it  assumes  in  solution. 
It  possesses  the  following  properties.  It  is  soluble  in 
all  the  acids,  but  less  soluble  in  muriatic  acid,  with 
which  it  forms  octahedral  crystals.  The  solution  with 
much  oxygen  is  deep  red  \  with  a  smaller  proportion, 
green  or  deep  blue.  It  is  partially  precipitated  by  the 
alkalies,  and  by  all  the  metals  except  gold  and  plati- 
num. Infusion  of  galk  and  prussiatc  of  potash  deprive 
this  solution  of  its  colonr,  but  witliout  any  precipitate ; 
thus  affording  an  easy  test  ttf  its  presence.  The  oxide, 
therefore,  loses  its  oxygen  by  water  alone.  When 
combined  with  gold  or  silver,  it  cannot  be  separated  by 
the  usual  process  of  refining  these  metals.  The  same 
snbatance  was  examined  by  Descostils  and  Vanquelin, 
and  the  properties  which  they  ascribe  to  this  metal  are 
the  following,  i.  It  reddens  the  precipitates  of  plati- 
num made  hy  muriate  of  ammonia.  2.  It  is  soluble  in 
muriatic  acid.  3.  It  is  precipitated  by  the  infusion  of 
galls  and  prossiate  of  potash» 

5.  Osmium  is  obtained  by  heating  the  bhbck  powder 
with  pure  alkali  nt  a  silver  crucible.  The  oxide  of  this 
metal  combines  with  the  alkali,  and  may  be  expelled 
by  an  acid,  and  obtained  by  distillation^  being  very 
volatile.  It  does  not  redden  vegetable  blues,  but  stains 
the  skin  of  a  deep  red  or  black.  The  cxide  in  solu- 
tion with  water  has  no  oolottr }  but  by  combining  with 
alkali  or  lime,  becomes  yellow.  With  the  in&sion  of 
nut-galls  it  gives  n  very  vivid  blue  colour.  It  is  pre- 
cipitated by  all  the  metsis  excepting  gold  and  platinum* 
Aa  amalgam  may  be  fiicmed  with  mercury,  by  agita- 
ting it  with  the  aqueeua  solution  ef  this  oxide.  When 
this  amalgam  ia  heated,  the  mercury  is  driven  M^  and 
the  pore  metal  remains  behind  in  the  state  of  black 
powder.  To  this,  metal  Mr  Tennant  lias  given  the 
name  of  osmium^  on  acoeont  of  tlw  strong  smell  of  the 
oxide  f  • 


Ofmium* 


CHEMISTRY. 

es  density,  elasticity,  and  pressure,  have  been  lobg  Csmpeneat 
known  ;  but  its  composition  and  constituent  parts  most  ^^}^^ 
be  ranked  among  the  discoveries  of  modem  chemistry. 
In  the  present  chapter  we  propose  only  to  take  a  short 
view  of  the  nature,  constitution,  and  changes  of  the 
atmosphere,  reservinfr  the  full  discussion  of  the  latter 
to  meteorology,  to  which  it  properly  belongs. 
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Chap.  XV.  Of  the  ATMOSPHERE. 

The  atmosphere  is  thet  invisible  elastic  fluid  which 
surrounds  the   earth.     Its  physical  propertiesi  such 
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I.  The  air  of  the  atmosphere  was  considered  by  theli  % 
ancients  as   one   of  the  four  elements  ef  which  all  pound 
bodies  are  composed.     The  same  opinion  was  held  by 
all  philosophers,  previous  to  the  discoveries  of  modem 
chemistry.     It  was  universally  admitted  to  be  a  simple      ^^siS 
homogeneous  substance,  till  by  the  discovery  of  oxy-ofoKygca 
gen  gas  by  Dr  Priestley,  and  that  of  azotie  gas  by*"^*^^ 
Scheele,   it  was    fully   demonstrated   that  these  two'"' 
substances  are  the  chief  ingredients  in  atnsospheric 


air. 
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2.  This  compound  possesses  all  the  physical  properties  pji^^ieBl 
of  the  different  kinds  of  air  which  we  have 


examined.  It  is  invisible,  elastic,  and  may  be  indefi- 
nitely expanded  and  compressed.  The  specific  gravity 
of  atmospheric  air  is  0.0012,  or  it  is  816  times  lighter 
than  water.  A  hundred  cubic  inches  weigh  31  grains 
troy ;  but  in  consequence  of  the  elasticity  of  thie  air, 
the  absolute  weight  and  the  density  must  Tary  with 
the  temperature  and  pressure.  The'  estimation  which 
we  have  here  given,  is  taken  at  the  ordinary  tempera- 
ture of  the  atmosphere,  between  50^  and  60%  and  when 
the' barometer,  which  indicates  the  pressnre,  stands  at 
30  inches.  The  density  must  vary  by  diminishing,  ao« 
cording  to  the  height  above  the  surface  of  the  eartbb 
The  experiments  of  naturalists,  whose  attention  has 
been  particularly  directed  to  this  subject,  have  shewn 
that  the  diminuticm  of  density  is  in  the  ratio  of  the 
compression,  and  therefore,  that  the  increase  of  density 
is  in  geometrical  progression,  while  the  heights  increase 
in  arithmetical  progression.  ^^. 

3.  After  the  discovery  of  the  composition  of  xtmo-Bfcthod 
spheric  air,  it  became  an  object  with  philosophen  toof  otiaM* 
determine  the  proportions  of  its  component  parts.  \V^  ibep>^ 
was  observed  by  Priestley  and  Scheele,  and  other  phi-P******"" 
losophers  who  were  occupied  in  the  prosecution  of 
their  discoveries,  that  a  certain  portion  of  a  given  quan- 
tity of  atmospheric  air  only  was  absorbed  daring  the 
processes  of  combustion  and  respiration.  It  was  ob» 
served  too,  that  certain  substances  combined  with  the 
portion  of  atmospheric  air  which  disappeared  during 
these  processes,  and  that  the  same  quantity  of  atmo- 
spheric air  suffered  no  farther  diminution,  whatever 
length  of  time  it  was  expoeed  to  the  action  of  these 
substances.  The  portion  of  the  air  absorbed  is  the  oxy- 
gen fffifl,  and  on  this  principle  is  fotttided  the  construc- 
tion of  those  instruments  which  have  been  denominated 
eudiometers^  because  tliey  are  employed  to  measure  the 
parity  of  a  given  portion  of  air,  by  ascertaining  the 
qusntity  of  oxygen  gas  which  it  contains.  Different 
eudiometers  have  been  proposed  for  this  purpose,  but 
alt  depending  on  the  same  principle,  namely,  the  ab- 
straction of  oxygen  gas  from  a  given  quantity  of  air* 
The  readen  will  probably  recollect  the  efiects  which 
take  place  hy  mixing  together  nitrous  gas  and  the  air 
of  the  atmosphere,  or  oxygen  gas*    When  these  gaaee 
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Compoimii  come  into  contact,  reel  Fnmcs  tire  produced  ;   the  at« 
Paru  of   mospfaeric  air  iti  partially  diniinisbed  $  but  the  oxygen 

*^*  vL^"*"  K**  entinrly  disappears.  This  is  owing  to  the  com- 
sphere.  lyjQji^iQn  of  the  nitrons  gas  with  the  oxygen  gas,  forming 
nitric  acid,  which,  if  the  experiment  be  made  over 
water,  is  absorbed }  thus  diminrshing  the  bulk  of  the 
air  by  the  quantity  of  oxygen  gas  abstracted.  This 
is  the  principle  of  the  first  eudiometer  which  was 
proposed  by  Dr  Priestley ;  but  it  has  been  found 
that  the  results  and  experiments  with  this  kind  of 
eudiometer  are  far  from  being  uniform  and  constant. 
It  is  subject  to  variation  from  the  difference  of  purity 
of  the  nitrous  gas  employed,  the  water  over  which  the 
experiment  is  made,  and  even  the  form  and  construe^ 
tion  of  the  apparatus.  The  variations  in  the  results  of 
different  experiments  by  different  philosophers,  are 
from  22.  to  30.  of  oxygen  gas  in  x  00  parts  of  atmosphe- 
ric air. 

Scbeele  proposed  a  different  eudiometer.  A  mixture 
of  iron  filings  and  sulphur  formed  into  a  paste  with  wa* 
ter  absorbs  the  whole  of  the  oxygen  gas  of  any  given 
portion  of  atmospheric  air.  The  diminution  of  bulk  of 
a  portion  of  air,  exposed  to  the  action  of  this  substance, 
therefore,  indicates  the  proportion  of  oxygen  gas,  which 
it  contains }  but  this  absorption  goes  00  slowly,  and  is 
therefore  an  objection  to  this  mode  of  ascertaining  the 

Coportions  of  atmospheric  air.  This  objection  has 
en  removed  by  an  improvement  of  this  eudiometer, 
10  which  faydtogenated  sulphuret  of  potash  or  lime  is 
•abstitoted  for  the  iron  filings  and  sulphur.  This  is 
prepared  by  boiling  together  sulphur  and  lime  water, 
or  a  solution  of  potash  in  water.  By  the  use  of  this 
sulphuret,  the  absorption  takes  place  in  a  few  minutes. 
A  given  portion  of  air  is  agitated  in  a  bottle  with  this 
sulphuret,  taking  care  to  exclude  the  external  air  with 
a  ground  stopper.  The  diminution  of  the  bulk  of  this 
quantity  of  atmospheric  air  shews  the  proportion  of  oxy- 
gen gas  which  it  contained. 

Votta  proposed  to  explode  a  given  portion  of  atmo- 
spheric air  with  hydrogen  gas,  by  means  of  the  electric 
spark.  The  hydrogen  and  oxygen  combine  together 
and  form  water,  and  the  diminution  of  the  bulk  of  the 
airs  employed  is  in  proportion  to  the  quantity  of  water 
formed.  But  to  this  method  of  ascertaining  the  quan- 
tity of  oxygen  gas  in  a  given  portion  of  atmospheric  air, 
it  has  been  objected,  that  the  proportion  of  hydrogen 
gas  requires  to  be  accurately  adjusted ;  for  if  it  exceed, 
the  superabundant  quantity  increases  the  bulk  of  the 
remaining  air^  and,  if  the  proportion  be  too  small,  the 
oxygen  and  azote  will  form  nitric  acid  by  the  action  of 
«;lectricity,  and  thus  the  residuary  quantity  of  air  will 
be  too  much  diminished. 

When  phosphorus  is  exposed  to  the  air,  it  absorbs 
the  oxygen  readily,  and  is  converted  into  phosphorous 
acid.  This,  which  was  first  proposed  by  A  chard,  has 
been  improved  by  B'ertbollet,  for  the  purposes  of  a  eu- 
diometer. A  given  portion  of  air  is  exposed  to  tlie  ac- 
tion of  phosphonis,  in  a  vessel  over  water ;  when  the 
absorption  has  ceased,  the  remaining  air  is  measured, 
the  diminntion  of  which  indicates  the  quantity  of  oxy- 
gen gus  which  it  contained. 

Sir  H.  Davy  has  proposed  the  green  sulphate  or  mu- 
riate of  iron  dissolved  in  water,  impregnated  with  ni- 
trous gas.  This  solution  is  prepared  by  transmitting 
nitrous  gas  through  green  muriate  or  sulphate  of  inm 
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dissolved  to  saturation  in  water.    All  the  appantosCoaipoBeBt 
necessary  is  a  small  graduated  tube,  having  its  capacity    Parti  of 
divided  into  too  parts,  and  greatest  at  the  open  end,  ^^  Atmo- 
and  a  vessel  for  containing  the  fluid.     The  tube  is  fill- .  '^°*^' . 
ed  with  the  air  to  be  examined,  and  then  introduced 
into  the  solution.    To  promote  the  absorption,  it  it 
gently  moved  from  a  perpendicular  to  a  horizontal  posi- 
tion.    In  a  few  minutes  tlie  experiment  is  completed, 
and  the  whole  of  the  oxygen  condensed  by  the  nitrous 
gas  in  the  solution,  in  the  form  of  nitric  acid.     But  in    ^ 
this  process  it  is  necessary  to  observe  the  period  at 
which  the  diminution  stops,  for  after  this  the  volume  of 
residual  gas  is  increased  by  the  decomposition  of  the 
nitric  acid,  by  means  of  the  green  oxide  of  iron  *•         *  Jmtrm 
From  a  number  of  comparative  experiments  mad^  by  f^^Sf'  '"'^ 
Sir  H.  Davy  with  different  eudiometers,  and  from  other  ^  ^  ^^* 
experiments  on  air  in  different  places,  and  collected  on* 
dcr  different  circumstances,  it  appears  that  the  com* 
pouent  paKs  of  atmospheric  air  are  always  nearly  the 
same.     These  proportions  are  from  .21  to  .22  of  oxy- 
gen gas,  and  from  .78  to  .79  of  azotic  gas.    The  con* 
stituent  parts  therefore  of  atmospheric  air  by  bulk  may 
be  taken  at  .,,^ 

Oxygan  gas         2%  SH***^ 

Azotic  78 

200 

But  in  estimating  the  proportions  of  given  bulks  of 
atmospheric  air,  it  is  necessary,  as  we  have  already 
hinted,  to  take  into  account  the  density  and  tem- 
perature, otherwise  very  great  anomalies  must  hap- 
pen.     ^  ^  %j^ 

4.  It  is  universaRy  admitted,  that  water  exists  in  the  Water., 
atmosphere  ;  but  philosophers  are  greatly  divided  with 

.  regard  to  the  quantity  of  water,  and  the  state  in  which 
it  exists  in  the  air.     To  ascertain  the  quantity  of  wa- 
ter, instruments  called  hygrometers  or  measures  of  mots* 
tt/re^  have  been  contrived  ^  the  quantity  of  which  is- 
indicated  by  certain  changes  which  take  place  by  its- 
absorption  ^  but  none  of  these  instruments  that  have- 
yet  been  invented  are  susceptible  of  great  accuracy, 
and  perhaps  to  this  is  owing  the  very  different  resulCft 
in  estimating  the  quantity  of  water  in  the  atmosphere*. 
There  is  also  a  very  great  difference  of  opinion  whe- 
ther this  water  exists  in  the  atmosphere  in  the  state 
of  water,  or  whether  it  has  been  converted  into  va- 
pour.    According  to  the  first  opinion,  the  water  is 
held  in  solution  by  the  air,  and  the  quantity  increases 
as  the  temperature  of  the  air  is  increased.    But  accord- 1^  ^' 
ing  to  others,  the  water  of  the  atmosphere  is  in  thcguteef 
state  of  vapour.      According  to  the  experiments  ofvapouw 
naturalists,  the  quantity  of  water  in  the  atmosphere 
varies  in  different  climates,  and  at  different  seasons  of 
the  year,  from  /^  to  xiv  P*'^  of  the  weight  of  the  at-~ 
mosphere. 

5.  When  lime> water,  or  an  alkaline  solution,  is  ^^ct^g^^ot^ 
posed  to  the- air,  it  is  soon  covered  with  a  crust  oracidgaa» 
pellicle.     This  is  owing  to  the  abM)rption  of  carbonic 

acid,  and  the  conversion  of  the  alkali  or  lime  to  the 
state  of  carbonate.  This  shews  that  carbonic  acid  gas 
exists  in  the  atmosphere.  This  gas  has  been  found  not 
only  on  the  surface  of  the  earth,  where  the  density  of 
the  atmosphere  is  greatest,  but  also  on  the  tops  of  some 
of  the  highest  moantain.-.    The  quantity  of  carbonic 

gas-. 
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Component  Mid  gas  in  tb^*  atmosphere  is  supposed  to  vary  from  .ox 

Part*  of  to  .005  parts, 
the  Atmo- 

Sect.  II.  Of  the  Cosstitvtion  of  the  Atxospbere. 

I.  The   component   parts   of  the   atmosphere   are, 
azotic  gas,  oxygen  gas,  water,  and  carbonic  acid  gas. 
H^re  H  question  has  arisen  among  philosophers,  whe- 
ther these  parts  are  chemically  combined,  or  merely 
ibrm  a  mechanical  mixture.     According  to  one  set  of 
philosophers,  the  oxjgen  and  azotic  gases  of  the  at- 
mosphere are  in  chemical  union,  because  their  propor- 
tions are  always  found  to  be  uniform  and  constant, 
which  it  is  supposed  could  not  be  the  case  from  the  in- 
equality of  the  causes  acting  in  diminishing  the  quan- 
tity of  oxygen  gas,  by  the  different  processes  of  com- 
bustion and  respiration,  which  are  going  on  in  the  sur- 
face of  the  earth,  if  the  component  parts  of  the  air 
were  not  in  chemical  combination.     The  air  of  the  at- 
mosphere too,  it  is  said,  possesses  properties  very  dif- 
ferent from  the  artificial  mixture  of  its  component  parts. 
The  processes  of  combustion  and'  respiration  continue 
for  a  greater  length  of  time  in  the  latter,  because  it 
parts  with  a  greater  proportion  of  its  oxygen,  and  for 
the  same  reason  it  is  more  diminished  by  nitrous  gas. 
According  to  others,  the  air  of  the  atmosphere  is  mere- 
ly a  mechanical  mixture.     This  opinion  is  supported 
by  Mr  Dal  ton,  in  some  ingenious  speculations  on  the 
constitution  of  mixed  gas,  and  particularly  of  the  at- 
mosphere.    The  principle  on  which  Mr  Dal  ton's  hy- 
pothesis is  founded  is,  that  the  particles  of  homogene- 
ous elastic  fluids  only  mutually  act  upon  each  other, 
and  that  the  particles  of  an  elastic  fluid  of  one  kind  arp 
neither  attracted  nor  repelled  by  the  particles  of  an 
elastic  fluid  of  a  diilerent  kind,  when  they  are  mixed 
together.     According  to  this  hypothesis,  therefore,  the 
particles  of  the  oxygen  gas  of  the  atmosphere  mutually 
act  on  each  other,  or  are  only  attracted  and  repelled 
by  those  of  their  own  kind  *. 

2.  Difference  of  opinion  also  prevails,  whether  the 
vapour  of  water,  as  it  exists  in  the  atmosphere,  be 
merely  a  mechanical  mixture,  or  chemically  combined. 
The  former  opinion  is  also  supported  by  Mr  Dalton, 
upon  the  principle  that  all  gases  mixed  with  vapour, 
expand  in  a  proportional  degree  to  the  elasticity  of  the 
vapour  in  that  temperature. 

Sect.  IIL  Of  the  Chaiiges  of  the  Atmosphere. 

ti66  I.  The  changes  which  are  produced  in  the   atmo- 

Tempen-   gphere  by  heat  and  cold,  are  too  obvious  to  escape  ob- 
"^  servation  ^    but  it  was  not  till   the    invention   of  the 

thermometer  that  the^e  changes  could  be  observed  apd 
marked  with  any  degree  of  accuracy  \  and  even  after 
the  invention  and  improvement  of  this  instrument,  it 
was  long  before  any  scientific  application  was  made  of 
the  changes  of  the  temperature  which  it  indicated. 
The  variable  temperature  of  the  same  day,  the  great 
diflference  between  midnight  and  midday,  add  the  still 
greater  difference  between  the  heat  of  summer  and  the 
cold  of  winter,  seem  to  hold  out  a  number  of  insulated 
Facts,  without  resemblance  or  connection,  and  incapa- 
ble of  being  arranged  under  any  general  law.  But 
more  comprehensive  views,  and  more  extended  obser- 
vations, have  not  only  fiheirn  i^e  possibility  of  estab- 
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lishing  a  general  principlei  bat  have  enabled  philoso- changes  e( 
phers  to  ai'range  and  classify  pbeoomena  which  were  the  Atav 
otherwise  seemingly  unconnected.  ipberc 

2.  The  great  source  of  heat  is   the  sun.     This  is        ' 
fully  demonstrated  by  the  increase  of  temperature  be-'p|}^gg][ 
ing  in  proportion  to  the  duration  and  greater  or  less  the  ioorce 
obliquity  of  the  sun's  rays.     It  has  been  imagined  that  of  beat 
the  earth  is  heated. by  central  fires:  but  this  opinion 

seems  to  be  fully  disproved,  by  observing  that  the  tem- 
perature depends  invariably  on  the  absence  or  presence 
of  the  sun  \  that  this  temperature  is  diminished,  at  least 
to  a  certain  extent,  by  going  deeper  into  the  earth  \ 
and  that  the  cold  is  greatest  in  places  most  distant  from 
the  sun's  rays  \  so  that  the  temperature,  which  is  most 
uniform  within  the  tropics,  diminishes,  other  things  be^ 
ing  equal,  in  proportion  to  the  distance  from  the  eqaa- 
tor  towards  the  poles.  216S 

3.  In   considering    the    difference  of  temperature  Fixed 
which  is  observed  in  different  places,  it  became  an  ob-  V^^^^  ^ 
ject   with   philosophers  to  discover  some  fixed  pomtsj^'^^ 
from  which  the  whole  amount  of  the  changes  for  any  portaot. 
given  period   could   be    ascertained.     This    was   first 
thought  of  by  Mayer,  who  proposed  the  method  used   *" 

by  astronomers,  of  finding  the  mean  of  certain  large 
periods,  as  for  years  and  months ;  and  he  made  the 
discovery  by  which  the  mean  annual  temperature  of 
two  latitudes  being  known,  the  mean  annua!  tempera- 
ture for  every  other  degree  of  latitude  may  be  also 
found.  The  application  of  this  rule  has  been  greatly 
improved  and  extended  by  Mr  Kirwan,  and  upon  this 
principle  he  constructed  tables  which  exhibit  the  mean 
annual  temperature  for  all  degrees  of  latitude  from  the  ^j^^ 
equator  to  the  poles.  These  tables  were  constructed  Ajmaal 
by  finding  from  observation  the  temperature  of  whatt<iBp«n- 
he  calls  a  standard  situation,  that  is,  a  place  less  liable  ^^^' 
to  be  aflected  by  adventitious  causes,  but  where  the 
cause  of  temperature,  or  the  communication  of  heat 
from  the  source,  was  most  uniform  and  constant }  and 
having  discovered  this  standard  situation,  to  compare 
the  temperature  of  every  other  situation  with  it.  The 
land,  Mr  Kirwau  thought,  owing  to  the  operation  of 
causes  which  occasion  variations  less  easily  appreciable, 
would  not  aflx>rd  results  sufficiently  uniform.  This 
situation,  he  then  concluded,  was  to  be  sought  for  on 
the  water  ;  and  that  part  of  the  ocean  which  he  chose, 
was  the  immense  tract  of  water  which  includes  that 
part  of  the  Atlantic  lying  between  the  80^  of  north 
latitude,  and  the  45°  of  south  latitude,  extended  west- 
ward as  far  as  the  gulf  stream,  and  to  within  a  few 
leagues  of  the  coast  of  America  ;  and  all  that  part  of 
the  Pacific  ocean  reaching  from  the  45^  north  latitude 
to  the  40^  south  latitude,  and  from  the  20^  to  the  275° 
of  longitude  east  from  London.  This  includes  the 
greater  part  of  the  surface  of  the  globe.  But  for  tbe 
method  of  constructing  these  tables,  and  for  tbe  tables 
themselves,  we  refer  our  readers  to  tlie  article  Meteo- 
rology, where  they  will  be  inserted. 

The  difference  of  temperature,  it  may  be  observed, 
within  10^  of  the  equator  and  within  the  same  distance 
from  the  poles,  is  very  small }  and  the  variation  of  tem- 
perature for  diflferent  years  within  the  same  space,  is  also 
found  to  be  very  little :  but,  as  the  distance  increases 
from  the  equator  towards  the  poles,  the  difference  of 
temperature  is  greater.  In  latitudes  under  33%-  it 
scarcely  ever  freezes,  excepting  in  very  elevated  situa- 
tions. 
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Changs  of  tionSy  and  it  learcely  ever  hails  in  latitudes  higher 
the  Atmo-  than  6o^.  In  places  near  the  sea,  betirccrn  the  latt* 
sphere,  fades  of  35®  and  6o',  it  generally  thaws  when  theson^s 
altitude  is  40^,  and  seldom  begins  to  freeze  till  the  me- 
ridian altitude  be  below  40^. 

4.  Mr  Kirwan  has  also  constnicted  tables  to  mark 
the  mean  monthly  temperatnre.  In  every  latitude  the 
mean  temperature  of  the  month  of  April  approaches 
nearly  to  the  mean  annual  heat  of  that  latitude.  And 
from  this  analogy  he  proceeded,  supposing  that  the 
temperature  is  always  regulated  by  the  direct  action  of 
the  solar  rays,  unconnected  with  the  other  eircnnistan- 
ces  which  occasion  considerable  variations.  Taking 
all  these  into  the  account,  and  endeavouring  to  reduce 
them  to  strict  calculation,  he  found  it  impracticable  ; 
and  therefore  he  constructed  bis  tables,  partly  from 
principle,  and  partly  from  the  best  observations  he 
could  procure  from  sea  journals,  and  similar  sources  of 
information.  The  mean  monthly  temperature  in  these 
tables  also  refers  to  the  standard  ocean. 

5*  The  coldest  weather  also  prevails  about  the  middle 
of  January  in  all  climates,  and  the  warmest  in  July  ) 
,i»2  but  if  it  depended  immediately  on  the  sun*s  heat,  the 
WaniMt.  greatest  beat  should  prevail  in  the  latter  end  of  June, 
and  the  greatest  cold  in  the  latter  end  of  December. 
But  as  the  earth  requires  a  considerable  time  to  ab- 
sorb heat,  so  also  it  is  some  time  before  what  has  been 
absorbed  is  given  out.  All  these  observations  and  cal- 
cnlations  refer  to  the  surface  of  the  ocean,  which  is 
leas  subject  to  variation  from  causes,  the  influence  of 
21^3  which  could  not  be  ascertained  with  precision. 
The  aarih  6,  But  as  the  earth  is  the  chief  source  of  heat  in 
heats  the  the  atmosphere  that  surrounds  it,  the  temperature  must 
^^?^'  decrease  with  the  elevation  above  the  earth,  and  in 
the  highest  regions  of  the  atmosphere,  where  the  air 
is  perfectly  free  from  clouds,  the  greatest  cold  must 
prevail.  Hence,  in  consequence  of  this  elevation 
above  the  level  of  the  ocean,  the  highest  mountains, 
even  under  the  equator,  are  covered  with  perpetual 
SQOW.  Mr  Bouguer  found  the  cold  on  the  top  of 
Pinchinca  in  South  America,  immediately  under  the 
line,  to  vary  from  7^  to  9^  below  the  freezing  point 
every  morning  before  sunrise,  and  hence  at  a  certain 
height,  which  varies  in  almost  every  latitude,  it  con- 
stantly freezes  at  night  in  every  season  ^  although  in 
Bome  latitudes,  in  the  warmer  climates,  it  thaws  next 
day.  This  height  he  calls  the  lower  term  of  conge- 
lation, and  he  places  it  at  the  height  of  15,577  ^^^^  ^^ 
tween  the  tropics.  In  latitude  28^  he  thinks  it  should 
commence  in  summer  at  the  height  of  131440  feet 
above  the  levd  of  the  sea*  But  at  still  greater  heights 
it  never  freezes  at  all,  because  the  vapours  do  not  as- 
cend so  high.  This  height  M.  Bouguer  denominates 
the  upper  term  tf  congelation ;  and  immediately  under 
the  equator  he  fixes  at  it  28,000  feet.  As  the  weather 
is  not  subject  to  great  variations  under  the  equator, 
-  the  height  of  both  these  terms  is  nearly  constant; 
bot  io  other  latitudes  this  height  is  variable,  both 
in  snmmtfr  and  winter,  in  proportion  to  the  degree 
of  heat  which  prevails;  and  as  there  is  a  mean  an- 
niial  temperatnre  pecnliar  to  each  latitude,  so  is 
there  a  mean  height  for  each  of  these  tenns  peculiar 
to  each  latitude.  By  taking  the  differences  between 
the  mean  temperatures  of  every  latitude,  and  the  point 
of  congelatioBi  it  will  ftppemr  that  whatever  proportion 


the  difference  under  the  equator  bears  to  the  height 
of  either  of  these  terms,  the  same  proportion  will  the 
difference  peculiar  to  every  other  latitude  bear  to  their 
height. 

7.  But  there  is  not  the  same  uniformity  or  capacity 
in  air,  land,  and  water,  for  receiving  and  returning 
heat.  Hence  arise  very  considerable  deviations  in  the 
temperature  of  places,  as  they  are  more  or  less  connec- 
ted with  these  bodies.  Air,  when  it  is  perfectly  trans- 
parent, receives  very  little  heat  from  the  rays  of  the 
sun  as  they  pass  through  it.  Air  which  is  over  seas  or 
large  tracts  of  water,  is  generally  many  degrees  warm- 
er in  winter,  and  colder  in  summer,  than  air  which  is 
incumbent  on  land,  because  the  land  receives  the  heat 
much  more  readily  than  the  water ;  in  general  the  air 
participates  of  the  temperature  of  those  substances  with 
which  it  is  in  contact.  Land,  if  dry,  receives  heat 
rapidly,  but  transmits  or  conducts  it  to  great  depths 
very  slowly;  but  water  receives  it  more  slowly,  and 
diffuses  it  more  rapidly.  From  experiments  made  by 
Dr  Hales,  it  appears  that  the  earth  is  much  heated 
during  the  summer,  but  that  this  heat  descends  very 
slowly,  great  part  of  it  being  communicated  to  the  air ; 
that  during  winter,  the  earth  gives  out  to  the  air  the 
heat  it  had  received  during  the  summer,  and  that  wet 
summers  must  be  succeeded  by  cold  winters,  because 
the  heat  is  carried  off  by  the  greater  proportion  of  eva- 
poration during  the  wet  season.  At  the  depth  of  80 
or  90  feet  below  the  surface  of  the  earth,  the  tempera* 
ture  is  found  to  vary  very  little,  and  it  generally  ap* 
preaches  to  the  mean  annual  heat.  The  temperature 
of  the  cave  at  the  observatory  of  Parts,  which  is  93 
feet  below  the  pavement,  is  about  53«5^«  The  great- 
est variation  which  has  been  observed,  does  not  exceed 
half  a  degi-ee,  and  this  only  happens  in  very  cold 
years.  Hence,  too,  the  temperature  of  springs  is  al- 
most uniformly  the  same  throughout  the  year,  and  cor« 
responds  with  the  mean  annual  temperature  of  the  cli- 
mate. 

8.  There  is  not  only  a  considerable  difference  in  the 
temperature  of  land  and  water  ;  but  this  variation  also 
holds  with  regard  to  the  land  itself,  according  as  it 
is  elevated  above  the  surface,  and  according  to  the  na- 
ture of  the  surface,  whether  it  is  covered  with  vege- 
tables, or  only  exhibits  bare  rocks,  or  sterile  sand.  A 
considerable  deviation  also  is  observed  to  take  place 
in  proportion  to  the  distance  from  the  ocean.  All, 
these  causes,  however,  are  greatly  modified  by  the  re- 
lative situation  of  places  %vith  regard  to  seas  and  oceans, 
mountainous  regions,  and  extensive  tracts  of  level 
country  covered  with  thick  forests,  or  improved  by 
cultivation.  These  causes  too  are  modified  by  parti- 
cular winds,  which  produce  considerable  deviations,  as 
they  proceed  from  the  ocean,  from  low,  flat  countries, 
or  elevated  regions. 

9.  Another  remarkable  change  to  which  the  atmo- 
sphere  is  subject,  is  the  difference  of  its  weight  or  pres- 
sure. The  air,  like  all  other  matter,  is  influenced  by 
the  law  of  gravitation,  by  which  it  presses  with  a  cer- 
tain force  on  the  surface  of  the  earth.  It  has  been 
found  that  the  measure  of  this  force  is  nearly  equal  to 
151b*  on  every  square  inch.  The  variations  which 
take  place  in  the  atmosphere  are  measured  by  the  ha* 
remoter.  The  mercory  in  the  barometrical  tnbe  is  sup- 
ported by  a  colonm  of  air  of  an  eqnal  baaci  and  since 
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Changef  ^bis  polaran  of  air  and  tbe  nl6)rcurj  10  the  tube  motual- 
of  th?  4t-  ly  balanoe  each  oth«r,  it  follows  tbat  they  are  of  the 
mospbcre.  g^,^^  weight,  aod  therefore  the  barometer  may  be  em- 

ployed  as  a  measure  of  tbe  weight  or  pressure  of  tbe 

air* 

The  tame  '^'  '^'^^  ^^^  general  fact  with  regard  to  tbe  weight 
aithc  IcTelof  the  atmosphere  is,  that  in  all  places  at  the  level  of 
Qf  the  lou  the  sea,  the  barometer  stands  nearly  at  the  same  point, 
and  tlie  mean  height  is  about  30  inches.  But  as  the 
elevation  is  increased,  the  barometer  sinks,  because  then 
there  is  a  shorter  column  of  air  to  support  it,  which  is 
therefore  lighten  In  no  place  does  the  weight  of  tbe 
mir  continue  always  tbe  same.  It  is  subject  to  daily 
irariations,  which  are  greater  or  smaller  according  to 
ihe  latitude  of  the  place,  or  the  influence  of  particular 
lenses.  In  all  places  within  the  tropics,  the  variations 
of  tbe  barometer  have  been  observed  to  be  smallest,  and 
in  elevated  sitnations  the  variations  are  considerably 
smaller  than  on  the  level  of  the  sea.  The  deviations 
pf  the  mercury  from  its  mean  annual  altitude  are  more 
frequent  and  extensive  in  the  neighbourhood  of  the 
poles  than  in  tliat  of  the  equator,  and  they  are  greater 
mnd  more  frequent  without  the  tropics  in  winter  than 
in  summer. 

II.  The  causes  which  have  been  proposed  to  ac- 
count for  these  variations,  are  changes  of  temperature, 
velocity  of  winds,  and  the  agency  of  vapours.  The 
air  is  subject  to  tlie  action  of  heat,  by  which  it  is  rare«^ 
fied  or  condensed,  according  to  the  increase  or  diminu- 
tions  of  temperature*  Dense  air  is  heavier  than  that 
whiob  is  rarer}  but  if  the  massea  of  air  remain  the 
aame,  the  weights  must  be  the  same,  and  consequently 
the  heights  to  which  they  elevate  the  mercury  will  be 
also  equal.  If,  therefore,  a  change  of  temperature  oc- 
casion a  variation  of  the  barometer,  it  must  be  by  in- 
creasing or  diminishing  tbe  mass  of  the  atmosphere. 
But  it  appears  from  observation,  that  a  variation  of  the 
mass  of  the  atmosphere  is  not  a  necessary  conseqUenee 
of  a  change  of  temperature,  for  the  mercury  is  often  at 
the  same  height  at  different  seasons,  and  int  different 
places  at  the  same  time,  when  the  difltrencc  of  tempe- 
rature is  very  great.  But  even  when  the  mercury 
changes  with  tbe  temperature,  this  variation  is  often 
directly  contrary  to  what  it  ought  to  be.  The  baro- 
meter has  sometimes  risen  with  an  increase  of  tempera- 
ture, instead  of  falling  by  the  rarefaction  of  the  air. 
Tbe  changes  of  temperature  are  very  inconsiderable 
in  the  higher  regions  of  the  atmosphere,  so  that  it 
would  appear  that  the  barometer  can  be  little  affected 
by  changes  of  temperature.  Mr  Kirwan  bas  endeavoniv 
ed  to  show,  that  tbe  influence  of  winds,  or  a  greater  or 
smaller  quantity  of  vapours  existing  in  the  atiaospfaere, 
can  have  little  efliect  in  elevating  or  depressing;  the  ba- 
rometer. According  to  Mr  Kirwan  the  variations  of 
the  barometer,  or  the  difference  of  pressure  of  the  air 
of  the  atmosphere,  can  only  be  aceonnted  for  from  an 
accumulation  of  air  over  those  places  in  which  the  mer- 
cury exeeeds  its  mean  height,  and  from  the  diminution 
or  subtraction  of  the  natural  quantity  of  air,  over  these 
regions  in  which  the  mercury  falls  below  its  mean 
height. 

1 3.  Tbe  winds  constitute  another  remarkable  change 
in  the  atmosphere.  Tbe  winds  in  general  are  subject  to 
great  irregularity  }  but  in  some  parts  of  the  world  they 
are  pretty  regnlav  and  unilonD.    Between  the  30*  of 
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N.  Lat.  aod  the  30^  S.  Lat.  the  Wind,  when  it  is  not  Changs 
counteracted  by  local  causes,  continues  to  blow  constant-  ®^  ^^'^  ^^* 
ly  from  the  same  points.  On  the  north  side  of  the  eqoa^  in«wpnert- 
tor,  that  is  from  the  equator  to  the  30^  of  N.  Lat.  it 
blows  from  the  north-east,  and  from  the  equator  to 
tbe  30°  S.  liat.  it  blows  from  the  sooth-east.  This 
is  called  the  trade-'Wind.  Immediately  under  the  equa- 
tor the  wind  is ,  obnerved  to  be  pretty  nearly  from  the 
east  'f  that  is,  about  the  place  where  the  two  currents 
meet,  the  one  from  the  north-east,  and  the  other  from 
the  south-east ;  but  receding  from  the  equator,  the  di- 
rection of  it  deviates  more  and  more  from  the  easterly 
point,  till  it  reaches  the  intermediate  point  between 
north  and  sontht  and  then  constitotes  the  north*east 
trade-wind  on  the  north  side,  and  the  sooth-east  trade- 
wind  00  the  south  side  of  the  equator.  Were  tho 
causes  which  produce  the  constancy  and  onifomity  of 
the  trade-winds  uninfluenced  by  others,  these  winda 
would  prevail  without  variation  within  the  limita  or 
near  the  boondaries  of  the  torrid  zone  \  but  they  are 
greatly  counteracted,  and  snbjeet  to  great  variations, 
from  tbe  unequal  influence  of  land  and  water,  in  rare- 
fying or  condensing  the  air.  ^iSq 

13.  As  the  air  of  the  atmosphere  is  a  fluid  body,aiiiTrado- 
therefore  subject  to  all  the  laws  of  floida,  if  any  part^^^i'*^** 
be  removed,   the  remainder  rosbes  in  to  restore  the 
equilibrium,  and  hence  an  agitation  or  wind  is  prodo* 

ced,  as  air  is  capable  of  indefinite  dilatation  and  ooou* 
pression.  The  denser  air  being  heavier,  most  sink,  and 
the  rarefied  air  ascends,  when  air  of  unequal  densities 
is  mixed  together.  The  greatest  degree  of  mean  tempo* 
ratore  is  within  the  torrid  zone,  in  consequence  of  the 
8un*s  rays  being  more  perpendicular,  and  acting  with 
greater  force  on  tbe  earth^a  sur&ce«  Tbe  air  there* 
.fore  roond  the  equator  undergoes  the  greatest  degree 
of  rarefaction,  and  this  extends  to  the  north  and  sooth, 
in  proportion  to  its  distance  from  the  equator,  or  n* 
ther  its  distance  from  the  sun^s  place.  Thus,  when  the 
sun  is  perpendicular  to  the  equator,  or  middle  part  of 
the  torrid  zone,  the  air  in  thai  plaee  being  most  rare- 
fied, becotnes  lighter,  aseends,  and  its  pbce  is  filled 
with  the  colder  air  from  the  north  and  sooth.  And  tlrae, 
as  long  as  the  sun^s  influence  continues  to  rarefy  the  air, 
would  a  north  and  south  wind  blow  to  tbat  quarter 
where  the  rarefied  air,  being  rendered  lighter,  bad  as- 
cended. But  as  the  earth  has  a  dinmal  motion  on  ita 
axis  from  west  to  east  j  those  parts  of  the  earth's  soxw 
face  to  the  westward  are  first  heated,  and  conaeqnenlly 
the  incumbent  air  is  first  rarefied.  The  denser  nir 
'  from  the  east  must  therefore  msb  in  to  restore  theeqoi- 
Hbrium.  Thus,  there  ia  produced  an  easterly  wind* 
But  there  is  another  current  of  air  from  the  nottb  and 
south:  the  two  cnrrenta  cooiing  from  the  north-east 
trade- wind  on  the  north  side  of  the  equator,  and  the 
south-east  trade- wind  on  tbe  south  side.  Sncb  are  tbe 
causes  which  are  generally  supposed  to  predoce  the  re- 
gular trade- winds.  « i  si 

14.  These  winds  are*  regular  and  uaifiMrm  ia  c^enOevistisBk 
oeeaas,  such  as  the  Pacific  or  Atlantic,  but  they  are 
subject  to  considerable  variation  from  the  unequal 
rarefiiction  of  the  air  over  land  and  water*  Tbns, 
islands  situated  within  the  very  course  of  the  trade- 
winds  have  regular  lend  and  sea  breezes,  which  arc  of- 
ten directly  contrary  to  the  trade-wind*  In  conse- 
quence of  tbe  nir  inennibent  on  the  land  being  more 
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rarefied  during  the  day,  the  wind  blows  from  the  set, 
constituting  the  sea  breeze^  but  the  air  OTer  tJie  sea 
being  warmer  during  the  night*  the  wind  blows  from 
the  land,  from  which  it  is  called  the  land  wind^  To  a 
similar  cause  is  owing  another  remarkable  deviation 
from  the  nniformity  of  the  trade-winds|  which  is  ob- 
served in  the  great  Indian  ocean.  Here  the  winds 
called  monsoons  blow  from  one  quarter  du Hug  six 
months  of  the  year,  and  from  an  opposite  direction 
during  the  remaining  six  months.  While  the  son  is  in 
tlie  northern  tropic,  the  air  over  the  extensive  Indian 
continent  is  greatljr  rarefied  $  and,  in  conseqnence  of 
this  rarefaction,  the  denser  air  from  the  ocean  rushes 
in  to  restore  the  equilibrium,  ;ind  Jience  the  curreni  of 
the  air  or  wind  continues  during  this  period  of  the 
year,  constituting  the  south-east  monsoon.  But  when 
the  sun  passed  the  equator  to  the  southward,  the  air 
over  the  southern  hemisphere  is  more  influenced  by  his 
rays,  and  therefore  more  rarefied.  The  denser  air  then 
rutihes  in  from  the  north,  and  thus  produces  the  north- 
west  raonsopni  which  blows  during  our  winter,  when 
the  sun  is  in  the  southern  tropic. 

1 5.  But  even  a-soperficial  observation  will  shew,  that 
the  phenomena  of  the  winds  cannot  be  satisfactorily  ac- 
counted for,  merely  upon  the  general  principle  of  the 
unequal  rarefaction  of  the  air  over  land  and  water. 
Thus  sudden  changes  of  wind  often  happen  in  particu- 
lar places,  which  are  extremely  limited,  and  altogether 
unconnected  with  the  difference  of  density  of  the  air, 
over  land  and  water.  The  hurricane  has  swept  the 
land,  whose  efleets  have  not  been  felt  on  the  neigh- 
bouring ocean,  and  the  storm  frequently  agitates  tlie 
ocean  witboot  reaching  the  land.  These  and  other 
phenomena  of  the  winds,  equally  inexplicable,  have 
been  ascribed  by  naturalists  to  the  abstraction  or  sod- 
den destruction  of  a  certain  quantity  of  the  air  of  the 
atmosphere  in  particular  places.  But  for  the  full  dis- 
cussion of  this  subject,  and  the  other  phenomena  tif 
the  atmospherei  wo  must  refer  our  readers  to  Meteo- 

R02:.0GT. 

Chap.  XVI.    Or  WATERS. 


I.  We  have  already  treated  of  the  component  parts 
of  water,  of  tlie  discovery  of  its  composition,  and  of  its 
most  remarkable  properties,  and  especially  those  which 
it  exhibits  by  a  change  of  constitution,  as  in  the  solid 
state,  or  that  of  ice,  in  the  liquid  state,  and  in  the  state 
of  vapour.  In  these  views  water  was  considered  as 
tA  P^^^^^^^y  P^**^  )  ^^^  ^^'^*  ^'  rarely  or  never  the  case,  as 
Water  not  ^'  ^  found  in  nature.  Rain  water,  which  is  the  purest, 
loQDd  pore,  is  not  entirely  free  from  impregnation,  even  when  col- 
lected before  it  falls  to  the  earth.  It  is  slightly  con- 
taminated with  certain  substances,  which  it  held  in  so- 
lution, as  it  existed  in  the  clouds,  or  with  which  it  com- 
bined in  its  passage  through  the  atmosphere.  But 
waters,  as  they  flow  on  the  surface  of  the  earth,  or  are 
carried  through  the  strata  under  the  surface,  must  dis- 
solve those  soluble  substances  with  which  they  come 
in  contact.  It  is  the  object  of  our  present  investi- 
gation to  examine  the  waters  as  they  are  found  in 
natore,  and  the  mibstanees  with  which  they  are  im- 
pregnated. 

2»  The  properties  of  pmio  water  are  almoei  obvious  to 
Vol.  V.  Part  11.  t 
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the  senses,  so  that  few  substances,  at  least  in  any  qoan-  Sea  irstcr. 
tity,  can  be  dissolved  in  water,  without  being  easily  re- '       v     -' 
cognixed.     Thus^  the  saline,  nauseous  taste  of  sea-wa- 
ter, the  fetid  odour,  or  the  astringent  taste  of  mineral 
springs,  must  readily  be  distinguished  by  these  striking 
qualities.     But  although  it  is  probable  that   the   re-      ^'^5 
markable  diversity  of  waters,  from  their  obvious  pro-  ^^^inj^ 
perties,  could  not  fail  to  be  eaHy  observed  by  man- bj  ckemi- 
kind,  it  is  only  by  chemical  investigation  that  the  na-  eal  agentf. 
ture  of  the  subUances  to  which  they  owe  these  proper- 
ties, can  be  ascertained  j  and  indeed  we  are  indebted 
to  the  discoveries  and  improvements  of  modern  che- 
mistry for  the  knowledge  which  we  possess  of  the  na- 
ture and  proportion   of  the  ingredients  which  enter 
into  the  composition,  either  of  sea  water  or  mineral 
springs.  r 

This  subject  has  been  particularly  investigated  by 
Bergman,  Westrumb,  Black,  Fourcroy,  Klaprotb,  and 
Kir  wan.  In  the  three  following  sections  we  propose  to 
treat,  i.  Of  sea-water  j  2.  Of  mineral  waters;  3.  Of 
the  method  of  analyzing  them. 


Sect.  I.  Ssa-watrr. 


i\%6 


1.  The  saline  taste  of  sea-water,  we  have  already  pfopertiei. 
observed,  could  not  fail  to  make  it  be  distinguished 

from  pure  water  \  and  this  taste,  it  is  well  known,  ia' 
chiefly  derived  from  common  salt  which  It  holds  in 
solution.  Sea-water  is  also  distinguished  by  a  nauseous 
bitter  taste,  which  is  ascribed  to  the  animal  and  veffe- 
table  matters  which  are  floating  in  It.  This  taste  has 
been  considered  as  in  some  measure  foreign  to  it )  for 
it  is  only  found  in  the  water  on  the  surface  of  the  ocean 
or  near  the  shores.  Sea^wateri  taken  op  at  considera^ 
ble  d<;pths,  contains  only  saline  matters.  The  specific 
gravity  of  sea- water  varies  from  1.0269  to  1.0285. 
Its  greater  density  is  owing  to  the  salts  which  are 
dissolved  in  it  >  and  to  thisimpregnation  ako  it  Is  owing, 
that  it  is  not  frozen  till  the  temperature  is  reduced 
nearly  to  28*.  ^^g 

2.  The  salts  which  are  chiefly  found  In  sea-water,  Sij^. 
are  muriate  of  soda,  or  common  salt,  muriate  of  mag- 
nesia, sulphate  of  magnesia,  snlphate  of  lime  and  so- 
da.    The  quantity  of  saline  ingredients  in  the  waters 

of  the  ocean  varies  from  Vx  ^^  t*  f^^  ^^  Kirwan 
makes  the  average  quantity  about  Vx  of  It>f  whole 
weight.  The  quantity  of  salino  contents  of  water, 
taken  up  by  Lord  Mulgrave  at  the  back  of  Yarmouth 
sands,  in  latitude  53*,  amounted  nearly  to  <^ ;  while 
Bergman  found  the  water  taken  up  in  the  latitude  of 
the  Canaries  to  contain  about  vV  of  its  weight  of  salino  ^^g^ 
matter.  These  quantities,  however,  vary,  even  In  the  proportion 
same  latitude,  during  rainy  and  dry  seasons,  near  the  varies, 
land,  or  the  mouths  of  great  rivers.  The  difference 
of  latitude  does  not  seem  to  make  any  considerable  dif- 
ference in  the  proportion  of  saline  matter.  lo  latitude 
80*  north,  60  fathoms  under  ice,  sea-water  taken  up 
by  Lord  Mulgrave,  yielded  about  ^ ;  in  latitude  74^ 
nearly  the  «aaie  ;  and  in  latitude  ^O^,  -}.  Pages  ob- 
tained four  per  cent,  from  water  taken  up  in  latitude 
81^,  and  the  same  quantity  of  saline  matter  from  water 
taken  up  in  latitude  4  j°  and  30^  north.  In  soothem 
latitudes,  the  proportion  was  still  greater  j  be  found  it 
to  contain  the  following  preportions : 
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40^  30' 
28°  54' 
20°  00' 


4.1666  per  cent*  of  saline  matter. 

4-i 

4 

4 

3-9 

3-5 
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following  18  the  speeific  gravitj  of  tb^  vat^n  of  the  Hiocnl 
Baltic,  taken  during  the  prevalence  of  difl^at  windt,  Wmen. 
and  reduced  by  Mr  Kirwan  to  the  temperatoro  of  62*. 


In  the  Mediterranean  the  proportion  is  said  to  be 
still  greater  j  but  the  Euxine  and  Caspian  seas  are 
found  to  be  \e»s  salt  than  the  ocean.  This  also  is  the 
case  with  the  Baltic.  If  the  saline  matters  of  the  wa- 
ters of  the  ocean  did  not  consist  of  different  kinds,  the 
proportion  of  salts  which  it  contains  might  be  ascertain- 
ed by  the  specific  gravity.  In  the  following  table  the 
specific  gravity  of  sea- water  taken  up  in  different  lati- 
tifdes  has  been  determined  by  Mr  Biadh.  The  tem- 
peratures are  reduced  by  Mr  Kirwan  to  62*  of  Fahren- 
heit ^  and  the  longitude  is  reckoned  by  Bladh  from 
Teneriffe. 


Lkt. 

I*»K- 

Sp.Gr.  atd2° 

N. 

£. 

sf    i§' 

!!  48' 

1,0272 

1 8-    48' 

1,0269 

W. 

57"      I' 

!•      22* 

1,0272 

54»    oC 

<    45* 

1,0271 

44°    3^ 

2»     04' 

1,0276 

E. 

44«    07; 

i«    oc/ 

1,0276 

K    4' 
34°    40* 

0°    at/ 

1,0276 
1,0280 

29*    s°^ 

o»    00' 
W. 

1,0281 

04°    00' 

20    3  J/ 

1,0284 

l8»      2» 

3°    24' 

1,0281 

i6»    36' 

3!    37' 

1,0277 

i4»    5& 

3*    46' 

1,0275 

lo"    sc/ 

3!  49; 

1,0272 

f    50' 

f     2.9 

1,0274 

2"      TOf 

f    i& 

1,0271 

»"      2j' 

3°    30' 

i»0273 

S. 

» 

o»    16' 

3^    40' 

1,0277 

J"   icy 

6*    00' 

1,0277 
1,0285 

10°    ocf 

6»    05' 

•i4»    40' 

f    oo' 

1,0284 

20°    06* 

f    30' 

1,0285 

if    45* 

2*      22' 

E. 

1,0281 

30°    aj* 

7*    12' 
68*    13' 

1,0279 

J?"    37' 

1,0276 

From  this  table  it  afpeacs  that  the  proportioi^  of  sa- 
line matter  is  greatest  near  the  tropics  \  and  the  small- 
er quantity  near  the  equator  is  ascribed  to  the  gnat 
quantity  of  rain  that  usually  falls  on  that  part  <»  the 

1191      globe. 
In  the  Bal-      3.  The  experimeats  of  Mr  Wilcke  show  that  tlie 
^e>  pntportion  of  saline  matter  in  the  Baltic  is  less  than 

that  of  the  ocean  \  and  that  it  is  Salter  during  the  pre- 
valence of  a  westerly  wind,  by  which  the  water  is  dri- 
yen  from  the  oc^ao,  than  during  an  easterljr  wind.  The 


Wind. 

East, 

West, 

West,  a  storm, 

North-west, 


Specific  fraTily. 

1.0039 
1.0067 
1.0II8 
1.0098 


From  this  it  appears,  that  the  proportion  of  ttline 
matters  in  the  Baltic  is  increased  by  the  inflox  of  wa- 
ter from  the  ocean,  and  Is  considerably  influenced  dur- 
ing a  storm,  when  the  wind  blows  from  that  quarter. 

4.  Dr  Watson  has  estimated  the  quantity  of  salt  in 
water  of  different  specific  gravities.  It  is  also  redoced 
to  the  temperature  of  62*  by  Mr  Kirwan^,  as  in  the  foU 
lowing  table. 


SalL 

Spedfie  Gfmvitj. 

1.0285 

1 

1.0275 

V 

1.0270 

1 

TT 

1.0267 

V 

■VT 

1.0250 

s 

^•02a3 

Tf 

I.OI85 

7T 

1.0033 

TV 

1.0105 

X 

1.0040 

I 

1.0023 

These  experiments  were  made  with  eolutionsofcosft- 
mon  salt,  which  was  not  perfectly  pure«  and  therefore 
it^  is  allowed  that  they  may  correspond  pretty  nearly 
with  the  jMToportions  of  saline  matter  in  aea-waterof  the 
same  specific  gravities.  ^^ . 

5*  The  proportions  of  the  different  salts,  in  an  ana* proper- 
lysis  by  Bergman,  are  the  following  :  tkof. 


Muriate  of  soda, 
Muriate  6f  magnesia. 
Sulphate  of  lime» 


30-3" 
6^222 

1.000 


38-133 

In  1000  parts  of  water  taken  up  near  Dieppe,  Lavoi- 
sier found  the  following  salts : 

Muriate  of  soda, 

■  of  lime  and  magnesia, 

■    of  magnesia. 
Lime,  ... 

Sulphate  of  soda  and  magnesia, 


Sect.  IJ.  OfMtvBBAL  Watebs. 
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1*  The  name  of  minerai  waters  has  been  given  teCliii*^'^ 
those  waters  which  are  distiDgvished   by  the  sn^H, 
taste,  or  colour,  from  pure  water,  the  obvious  pnpei^ 
ties  of  which  are,  transparency  and  insipidity.    These 
(eculiarittes  of  taste,  smell,  and  other  prope^ies,  are 
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Mineral   owing  to  the  impregnation  of  certain  mineral  mibstanceii 
Waten.    which  they  have  acquired  in  their  passage  through  the 

*  '  soil  or  strata  of  the  earth.  The  effects  which  such  wa- 
ters produce  on  the  animal  eoonomji  early  attracted  the 
attention  of  mankind,  and  Jed  to  their  application  as 
remedies  in  the  cure  of  diseases.  It  was  long  indeed 
before  any  other  distinction  of  mineral  waters  was  made, 
1194     except  what  was  indicated  by  their  sensible  qualities, 

ClsMCB.      and  their  effects  on  the  human  constitution.  From  these 

properties  mineral  waters  have  been  divided  into  four 

classes  :   r.  Acidulous  or  gaseous  water;  2*  Saline  wa* 

ters ;  3.  Sulphureous  or  hepatic  waters ;  and,  4.  Chaly- 

21Q.      beate  waters. 

Acidaloat.  (!•)  Acidulous  waters  are  distinguished  by  their  pe* 
netrating  acid  taste,  the  facility  with  which  they  boil  $ 
by  sparkling  when  they  are  ponred  into  a  glass  $  and 
by  the  emission  of  bubbles  of  air,  by  agitation.  The 
acid  with  which  they  are  impregnated  is  generally  the 
carbonic.  These  waters  redden  the  tincture  of  turn* 
It 9^     sole,  and  precipitate  lime-water. 

Saline.  (2.)  The  second  class,  or  the  saline  waters,  are  suffi- 

ciently characterized  by  their  taste,  which  varies  ac- 
cording to  the  nature  of  the  salt  with  which  they  are 
impregnated. 

(3.)  The  sulphureous  or  hepatic  waters  are  at  once 
recognized  by  their  fetid  odour,  and  by  blackening 
some  metallic  substances,  as  lead  and  silver.  Some  of 
these  waters  are  impregnated  with  sulphurated  hydro- 
gen gas,  while  in  -others  it  is  combined  with  lime,  or 
with  an  alkali. 

Chalybeate.  (^.)  The  fourth  class,  or  the  chalybeate  waters,  are 
distinguished  by  an  astringent  taste.  With  the  prus- 
siate  of  lime  they  give  a  bine  colour,  or  a  black  with 
the  infusion  of  nut-galls,  litis  property  is  owing  to  a 
portion  of  iron  which  is  held  in  solution,  either  by  car- 
bonic or  sulphuric  acid.  Sometimes  carbonic  acid  is 
in  excess,  and  then  the  water  has  a  penetrating  slight- 
ly acid  taste. 

2.  The  substances  which  have  been  found  in  mineral 
waters,  as  they  have  been  enumerated  by  Mr  Kirwan, 
belong  either  to  the  class  of  gaseous  bodies,  acids,  alka* 
fies,  earths,  or  salts. 

3.  Oxygen  gas  was  first  discovered  in  waters  by 
Scheele.  It  is  generally  in  small  proportion,  and  does 
not  exist  in  waters  with  sulphurated  hydrogen  gas,  or 
iron,  because  it  is  incompatible  with  these  substances. 
Azotic  gas  has  been  found  in  the  waters  of  Buxton, 
Harmwgate,  and  Lemington  Priors.  Common  air  was 
first  discovered  in  mineral  waters  bf  Mr  Boyle  j  the 
quantity  scarcely  exceeds  -gy  of  the  bulk  of  the  water. 
Fixed  air  or  carbonic  acid  was  first  discovered  in  Pyr- 
mont  waters  by  Dr  Brownrig.  The  proportions  are 
very  variable ;  but  there  are  few  mineral  waters  which 
are  entirely  free  from  it.  A  hundred  cubic  inches  of 
most  waters,  contain  from  6  to  40  of  carbonic  acid 
gas.  A  hundred  cubic  inches  of  Pyrmont  waters  con- 
tain, according  to  Benifman,  95  of  fixed  air ;  accord- 
infr  to  Dr  Higgins,  x6o,  and  according  to  Westrumb, 
187  cubic  inches.  Salphurated  hydrogen  gas  is  the 
principal  ingredient  in  sulphureous  or  hepatic  water. 
Carbonated  hydrogen  gas  i^  said  to  have  been  detected 

itoi      in  some  mineral  waters  in  Italy. 
Acids.  4.  Ilie  next  class  of  substances  found  in  mineral 

waters,  are  the  acids.     Sulphuric  acid  has  never  been 
fcund,  except  in  combination  with  other  substancesp 


1199 
Sttbitaaces 
Ibuad  ia 
iniaeral 
watcn. 

3230 

Gasei. 


t?o4 


1  S  T  R  Y.  70 

forming  salts  in  mineral  waters.  With  some  of  these  Mineral 
salts  it  exists  in  excess.  Sulphurous  acid  has  been  de-  Waiert. 
tected  in  many  of  the  hot  mineral  springs  in  Italy,  in 
the  vicinity  of  volcanoes.  Muriatic  acid  has  only  been 
found  in  mineral  waters,  in  combination  with  other 
substances.  Nitric  acid  is  said  also  tu  exist  in  mineral 
waters  in  Hungary,  in  a  combined  state.  Boracic  acid 
has  been  found  in  a  separate  state,  in  some  lakes  in 

Italy.  ...  "o» 

5.  The  alkalies  are  rarely  found  combined  in  mine- A  knliei. 
ral  waters.   In  the  state  of  carbonate  they  are  frequent. 
Soda  only  was  detected  in  the  hot  mineral  springs  of 
Iceland,  by  Dr  Black.  2103 

6.  Few  of  the  earths,  except  in  combination,  have  Earths, 
been  found  in  mineral  waters*  Lime,  it  is  said,  exists 
nncombined  in  some  waters  \  but  Bergman  observes 
that  tt  must  be  in  hot  and  not  in  cold  mineral  waters. 
Dr  Black  detected  silica  in  the  waters  of  Geyser  and 
Byknm  in  Iceland.  It  has  been  found  in  those  of 
Carlsbad  by  Klaproth,  and  it  has  not  onfrequently 
been  observed  by  others  in  different  mineral  waters* 

7.  The  salts  which   have   been    found   in   mineral  Salii. 
waters,  are  sulphates,  nitrates,  muriates,  and  carbo- 
nates. 

Su^hates.'^ulphAtt  of  soda  is  frequently  found  in 
the  waters  of  springs  and  lakes.  Sulphate  of  ammo- 
nia has  been  found  in  mineral  waters,*  in  the  neigh- 
bourhood of  volcanoes.  Sulphate  of  lime  is  one  of 
the  most  common  substances  in  most  springs.  Sulphate 
of  magnesia,  or  Epsom  salt,  is  not  unusual  in  many  mi- 
neral springs.  Sulphate  of  alumina  is  rarely  found  in 
mineral  waters  ;  it  is  more  commonly  found  in  the  state 
of  triple  salt  or  alum.  Sulphate  of  iron  is  frequent 
in  the  springs  and  lakes  of  volcanic  countries.  It  has 
also  been  found  in  other  places.  Sulphate  of  copper 
has  only  been  detected  in  the  waters  which  issue  from 
copper  mines. 

Nitrates. — Nitrate  of  potash  or  nitre  is  rarely  found 
in  mineral  waters.  Tt  has,  however,  been  detected 
in  several  springs  in  Hungary ;  some  traces  of  it  have 
been  observed  in  wells  in  Berlin,  and  in  some  salt 
springs  in  Germany.  Nitrate  of  lime  has  been  detect- 
ed in  springs  in  the  sandy  deserts  of  Arabia.  Nitrate 
of  magnesia  is  said  also  to  have  been  found  in  mineral 
waters. 

J/tirta^ej.-— Muriate  of  potash  is  but  rarely  found  in 
.  mineral  waters.  It  has  been  detected  in  the  springs 
of  Uleaburg  in  Sweden.  Muriate  of  soda  or  common 
salt  exiftts  in  almost  all  waters,  as  well  as  in  the  ocean. 
Muriate  of  ammonia  is  not  very  frequent  in  waters ;  it 
has  been  detected,  however,  in  some  mineral  lakes  in 
Italy,  and  also  in  Siberia*  Muriate  of  harytes  is  very 
rare,  but  according  to  Bergman,  it  has  been  found  in 
some  mineral  waters.  Muriate  of  lime  is  very  gene- 
rally found  in  mineral  springs.  Muriate  of  magnesia 
is  very  common  in  mineral  waters.  Muriate  of  alu^ 
mina  has  been  detected  in  some  mineral  waters  bv  Dr 
Withering.  Muriate  of  manganese  was  found  by  Berg- 
man in  some  mineral  waters  in  Sweden,  and  it  has  late- 
ly been  discovered,  in  small  proportion,  in  the  waters  of 
Ijemington  Priors,  by  Mr  Lambe. 

Carbtmates. — Carbonate  of  potash,  it  is  said,  has  been 
found  in  some  mineral  waters.  Carbonate  of  soda 
exists  very  frequently  in  the  waters  of  many  springs 
and  lakes*    Carbonate  of  ammonia  has  been  foond  in 
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the  waCers  of  Batbbone  Place  in  Londont  by  Mr  Ca* 
▼eodUh,  and  in  some  ivaters  in  France.  Carbonate  of 
lime  18  commonly  found  in  almost  ail  waters,  and  it  is 
held  in  solution  by  an  excess  of  carbonic  acid.  Carbo«  * 
nate  of  magnesia  very  frequently  exists  in  mineral  wa* 
ters.  When  it  is  fully  saturated  with  carbonic  acid, 
it  is  soluble  in  water,  without  any  excess  of  acid.  Car- 
bonate of  alumina  is  said  to  have  been  found  ip  the 
waters  of  Avor  in  Anjon,  in  France.  Carbonate  of 
iron  is  frequently  found  in  mineral  waters.  It  is  to 
this  that  chalybeate  waters  owe  their  distinguishing 
properties. 

8.  Borax ^  or  the  subborate  of  soda,  is  found  in  some 
lakes  in  Thibet  and  Persia. 

9.  SuiphuraUd  alkali  and  sulphurated  lime^  or  the 
hydro-sulphorets  of  soda  and  of  lime,  have  been  found 
in  mineral  waters.  It  is  to  these  substances  that  hepa« 
tic  or  sulphureous  waters  owe  their  distinctive  proper- 
ties. 

10.  Bituminous  substances  have  also  been  discovered 
in  some  mineral  waters*  Sometimes  they  have  been 
found  combined  with  an  alkali.  Waters  also  sometimes 
contain  vegetable  and  animal  matters  j  but  these  are 
not,  properly  speaking,  to  be  considered  as  ingredients 
in  these  waters. 

Sect.  III.  Qfthe  Analysis  ofMiNBBAL  ITaters. 

In  the  analysis  of  mineral  waters,  the  first  thing  to 
be  attended  to  is  to  ascertain  the  temperature  and  si- 
tuation of  the  springs  from  which  they  are  obtained. 
The  sensible  properties  are  then  to  be  examined,  such 
as  colour,  transparency,  smell,  and  taste.  Of  the  phy- 
sical properties  of  mineral  waters,  one  of  the  most  im- 
portant, and  the  first  to  be  ascertained,  is  the  specific 
gravity.  By  this  means,  although  not  with  perfect  ac- 
curacy, the  quantity  of  saline  ingredients  may  be 
known  >  but  it  is  only  by  means  of  chemical  opera- 
tions that  the  nature  of  the  substances  with  which  mi- 
neral waters  are  impregnated  can  be  determined  \  and 
by  obtaining  these  substances  in  a  separate  state,  or 
forming  new  combinations,  that  their  quantity  or  pro- 
portions can  be  accurately  ascertained.  In  the  ana- 
lysis of  mineral  waters,  therefore,  after  discovering  their 
physical  properties,  the  object  of  the  chemist  is  nrst  to 
detect  the  nature  of  the  substances,  and  then  the  quan- 
tity or  proportion  of  these  substances  which  they  con- 
tain. In  both  we  shall  follow  the  method  pointed  out 
by  Mr  Kirwan,  in  his  Essay  on  the  Analysis  of  Mine- 
ral Waters. 

I.  Of  the  Method  of  Discovering  the  Substances  in 

Mineral  Waters. 

1.  The  nature  of  the  component  parts  of  mineral 
waters  is  discovered  by  the  addition  of  certain  substances 
which  produce  changes  of  different  kindfl.  The  sub- 
stances employed  for  this  purpose  are  known  in  che- 
mistry by  the  name  of  tests  or  re-agents,  because  they 
act  upon  the  substances  with  which  the  waters  are  im- 
pregnated, by  decomposing  them,  and  forming  new 
combinations. 

2.  Gaseous  substances  are  easily  detected,,  either  by 
their  escaping  in  the  form  of  bubbles  when  the  water 
Is  exposed  to  the  air,  or,  if  they  are  more  permanently 
held  in  Bolution^  by  boiling  a  quantity  of  the  water  in 


a  retort,  and  receiving  the  gas  over  water  of  naercury.  ADal>fii  of 
The  nature  of  the  gas,  thus  collected,  may  then  be  ex«   MiiKMml 
amined  by  the  usual  tests  for  gases.  ,  WmUii> 

3.  Carbonic  acid  is  detected  by  the  infusion  of  lit-      ^^^^ 
mus,  not,  however,  when  the  acid  is  saturated  with  any  carbQaic 
base,    unless   tbe  acid  be  in  excess.     Saturated  lime  acid. 
water  may  also  be  employed  as  a  test  for  carbonic  acid. 

One  cubic  inch  of  carbonic  acid  gas  in  7000  grains  of 
water,  may  be  discovered  by  this  test.  These  effects 
are  not  produced  by  carbonic  acid,  after  the  water  has 
been  boiled.  ^jxi 

4.  Tbe  infusion  of  litmus,  or  paper  tinged  with  it.  Mineral 
is  also  employed  as  a  test  for  mineral  acids  existing  inaeidt. 
waters.     A  red  colour  is  produced,  either  when  the 

acid  is  combined,  or  united  with  a  base  in  excess. 
In  this  case  tbe  redness  is  permanent,  and  is  not  de- 
stroyed by  boiling.  ^^^^ 

5.  Sulphurated  hydrogen  gas  reddens  the  infu^ioo  ofsalpbvau 
litmus,  and  blackens  silver  or  lead,  or  the  solutions  ofed. 
these  salts.     It  is  also  easily  recognized  by  its  peculiar 
odour.  2213 

6.  Carbonated   hydrogen   gas  bums  with  common  Aad  car- 
air  without  explosion^  is  not  absorbed  by  lime-water^boaatcd 
and  has  no  peculiar  smell.  hydiagea 

7.  The  fixed  alkalies  produce  a  reddish-brown  co-*    ^ 
lour  with  the  infusion  of  turmeric.     The  same  change  fixed  at. 
takes  place  with  the  alkaline  and  earthy  carbonates,  kalies. 
Tbe  infusion  of  Braxii  wood  assumes  a  blue  colour. 
Paper  tinged  blue  with  litmus,  and  reddened  with  vine- 
gar, may  be  also  employed  as  a  test  for  alkalies  \  and 

by  all  the  alkaline  and  earthy  carbonates,  the  oriflrinal 
blue  colour  is  restored.  The  muriate  of  magnesia  is 
precipitated  only  by  the  fixed  alkalies.  Potash  fonm 
wi^h  nitric  acid  a  prismatic  salt ;  with  acetic  acid  a 
salt  which  does  not  deliquesce,  and  with  sulphuric  acid, 
a  salt  which  ef&oresces.  Ammonia,  when  in  consider* 
able  quantity,  is  detected  by  the  smell.  If  the  pro- 
portion bQ  small,  it  may  be  discovered  by  distilling 
part  of  the  water  with  a  gentle  heat.  ^^i^ 

8.  The  carbonates  of  the  earths  and  the  metals  aif  GaiteaaUa 
precipitated  by  exposure  to  the  air,  or  by  boiling  and 
evaporation.     Carbonates  of  lime,  of  alumina^  and  of 

iron,  are  precipitated  by  boiling  for  a  quarter  of  an 
hour.  Carbonate  of  magnesia  is  only  partially  predpi- 
tated  by  the  same  process. 

9.  Iron,  either  in  the  state  of  carbonate,  or  combia- 
ed   with  some  other  ac)d,  is  detected  by  tincture  of 
galls,  which    produces  a  black  or  purple  colour.    A 
very  minute  portion  of  iron  is  detected  by  this  test. 
Three  grains  of  crystallized  sulphate  of  iron  dissolved 
in  five  pints  of  water,  strike  a  purple  colour  in  five 
minutes,    with  a  single  drop  of  this  tincture.     With 
this  test  the  colour  assumes  different  shades,  according 
to  the  nature  of  the  other  substances  which   are   in 
combination.     If  the  water  contains  a  carbonate  of  an 
alkali   or    an  earthy  salt,  the  colour  is  violet}   it  is 
dark  purple  with  other  alkaline  salts  >   with  sulphate 
of  lime  it  is  first  whitish,  and  afterwards  black}  and 
with  sulphurated  hydrogen  gas,  the  colour  is  purplish 
red.     The  latter,  Mr  Kirwan  suspects,  is  occasioned 
by  manganese.     Iron,,  dissolved  by  carbonate  of  am- 
monia, is  at  first  whitened,  and  atterifarda  blackened 
by  tincture  of  galls.    In  the  caustic  fixed  alkalies  the 
precipitate  is  at  first  crimson  red,  hot  afterwards  he- 
comes  black.    Prussiaa  alkali  is  a  sensible  test  of  iron  ; 
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Annlytit  of  the  precipiUta  b  blue:  but  if  an  alkali  exists  ia  the 
Mineral    water*  it  prevents  a  small  portion  of  iron  from  strik- 
Watem    img  ^  i|]|,e  colour  with  this  test,  until  it  be  saturated 
with  an  acid. 

I  o.  Sulphuric  acid  is  detected  by  muriate*  nitrate, 
or  acetate  of  barytes*  nitrate  or  acetate  of  lead,  ni- 
trate of  mercury,  nitrate,  muriate,  or  acetate,  of  stron- 
tites,  and  nitrate,  muriate,  or  acetate  of  lime. 
.  II.  Muriatic  acid  is  readily  detected  by  nitrate  of 
silver.  It  forms  a  white  precipitate,  or  a  cloud  in  the 
water.  If  there  are  any  carbonates  of  alkalies  or 
earths  in  the  water,  they  must  be  previously  saturated 
with  nitric  acid.  Sulphuric  acid,  or  the  sulphates,  must 
be  precipitated  by  nitrate  or  acetate  of  barytes.  Ace- 
tate and  sulphate  of  silver  may  be  also  employed  for 
the  same  purpose. 

1 2.  Boracio  acid,  when  it  is  nncombined,  is  detected 
by  acetate  of  lead ;  but  the  alkaline  and  earthy  car- 
bonates must  be  previously  saturated  with  acetic  acid. 
The  sulphates  must  be  decomposed  by  means  of  ace- 
tate of  etrontites,  and  the  muriates  by  acetate  of  silver. 

13.  Lime  is  readily  detected  with  oxalic  acid )  but 
if  the  water  contains  any  mineral  acid,  it  must  be  pre- 
viously saturated  with  an  aikali.  Barytes,  if  any  exists 
in  the  water,  must  be  precipitated  by  sulphuric  acid. 
Magnesia  is  precipitated  very  slowly  with  oxalic  acid, 
by  which  it  is  readily  distinguished  from  lime. 

14k  Barytes  is  detected  by  diluted  sulphuric  acid, 
with  which  it  instantly  forms  an  insoluble  white  preci- 
pitate. 

1 5.  Magnesia  and  alumina  are  both  precipitated  by 
means  of  pure  ammonia  and  lime  watery  but  it  is  ne- 
cessary that  carbonic  acid,  if  any  exists  in  the  water,  be 
previously  separated  by  means  of  a  fixed  alkali,  and  by 
boiling.  If  lime-water  is  employed,  the  sulphbric  acid 
must  be  first  precipitated  with  nitrate  of  barytes.  If 
the  two  earths  are  precipitated  together,  the  alumina 
may  be  separated  from  the  magnesia,  by  boiling  them 
with  pure  potash,  which  combines  with  the  alumina. 

16.  Siliceous  earth  may  be  discovered  by  evaporat- 
ing a  large  quantity  of  water  nearly  to  dryness,  and 
then  by  re-dissolving  the  precipitate  in  nitric  or  sulphu- 
ric aoid,  and  afterwards  evaporating  to  dryness.  The 
dry  mass,  re-dissolved  in  water  and  filtered,  leaves  the 
silica  on  the  filter. 

The  proportions  in  which  these  different  acids  and 
etUniatinf  salifiable  bases  are  contained  in  a  mineral  water,  are 
tbe  piopor^  known  by  considering  what  is  the  proportion  of  them 
^o>"*      '    contained  in  any  precipitate  which  they  occasion. 
ImiMrtuit        '^'^^^  lately  it  was  a  great  object  with  chemists  to  as- 
▼iewB  of     certain  the  mode  in  which  these  substances  existed  in 
Dr  Murrain  the  water.     It  was  conceived  that  every  acid  was  com- 
bined in  a  definite  manner  to  form  either  a  binary  or  a 
ternary  compound  with  one  or  more  of  the  bases  pre- 
sent; much  pains  were  bestowed,  by  frequent  evapo- 
ration and  cooling  of  the  water,  to  find  out  what  salts 
it  would  afford,  and  it  was  conceived  that  these  were  the 
•alts  contained  in  the  water  in  question.   It  now  appears, 
however,  by  the  researches  of  the  late  Dr  Murray, 
which  commenced  with  an  analysis  of  the  water  of 
Dunblane,  that  these  operations  afford  no  information, 
and  that  the  kind  of  binary  salts  which  make  their  ap- 
pearance depends  on  the  circumstances  of  the  evapora- 
tion.   The  former  view  proceeded  on  the  presumption, 
that  the  feast  soluble  combinations  of  the  ingredients 
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are  those  existing  in  solntlon,  for  these  are  componndl  Vegetables, 
which  appear  in  the  form  of  crystals.  This  author  con- '  v  * 
ceives  it  most  probable,  that  the  most  soluble  binary  com- 
pounds are  those  contained  in  the  water,  and  that  a  wa- 
ter from  which  we  obtain  muriate  of  soda  and  sulphate 
of  lime  consists  in  reality  of  sulphate  of  soda  and  muriate 
of  lime.  By  this  consideration  he  explains  the  well 
known  medicinal  activity  of  waters,  which  afford,  on 
evaporation,  none  but  very  inert  combinations.  It  is  to 
muriate  of  lime  that  he  ascribes  the  active  properties  of 
the  waters  of  Bath  and  others.  Perhaps  it  is  most 
probable,  on  the  whole,  that  in  mixed  chemical  solu- 
tions the  acids  and  the  bases  are  in  universal  cotem- 
poraneoos  combination.  Whatever  be  in  this  respect 
the  case,  all  the  information  to  be  derived  from  analysis 
b  obtained  by  discovering  the  different  acids,  salifiable 
bases,  and  other  simpler  ingredients  which  they  contain*      ^iztf 

31.  Alkalies  combined  with  bitumen  are  sometimes  Bitumca* 
^   found  in  mineral  waters.     These  mineral  soaps,  or  bi- 

tuminated  alkalies,  as  they  are  called  by  Mr  Kirwan, 
form  a  coagulum  with  the  acids.    This  coagulnm  is  ' 
soluble  in  the  alkalies.  ^^^ 

32.  Extractive  matter,  which  is  sometimes  found  in  Extractive 
mineral  waters,  is  discovered  by  means  of  nitrate  of  matter, 
silver,  with  which  it  forms  a  brown  precipitate  ^  bnt  the 

water  containing  it  must  be  freed  from  sulphuric  and 
muriatic  acids  with  nitrate  of  lead.  Three  grains  of  the 
precipitate,  according  to  Westrumb,  indicate  one  grain 
of  extractive  matter.  , 23  S 

33.  Animal  extractive  matter  gives  a  very  disagree-  Aniinal. 
able  taste  and  smell  to  water.     It  is  soluble. in  alcohoL 

Chap.  XVIL  Of  MINERALS. 

In  following  out  the  arrangement  which  we  have 
laid  down  at  the  beginning  of  this  treatise,  we  should 
now  enter  upon  the  consideration  of  mineral  substance?. 
To  preserve  the  chemical  investigation  of  the  different 
departments  of  nature  unbroken,  we  proposed  to  em- 
ploy this  chapter  in  a  general  view  of  the  characters 
of  mineral  bodies,  of  their  composition  and  methods 
of  analysis  >  but  as  this  article  has  been  unavoidably 
extended  to  so  great  a  length,  we  shall  reserve  the 
whole  to  the  article  Mineralogy,  where  they  will  be 
fully  detailed. 

Chap.  XVIII.  Of  VEGETABLES. 

I.  Natural  bodies  may  be  properly  divided  into  or*  |^.  ^-"^  ^ 
ganized  and  in'organised,  each  of  which  exhibit  cha-  natoial  !>•• 
racters  sufficiently  discriminative.  The  substances  in- dies. 
.  eluded  under  the  17  preceding  chapters,  belong  to  the 
latter  class.  Organized  substances  are  vegetables  and 
animals,  which  are  to  be  treated  of  in  this  and  the 
following  chapters.  The  distinction  between  these  two 
classes  of  bodies,  although  in  some  cases  it  is  less  ob- 
vious, la  general  is  easily  reeognixed.  The  most  per- 
fect forms  of  inorganized  matter  afford  no  marks  of 
resemblance  to  the  varied  and  complicated* structure  of 
a  plant  or  an  animal.  In  the  mode  of  formation,  or 
the  growth  and  increase  of  the  individuals  of  these 
two  classes,  there  is  the  moat  striking  diversity,  whicb 
exhibits  plain  and  certain  characters  of  distinction.  In 
the  one  class  the  growth  or  increase  takes  place  by  the 
mere  aggregation  of  the  particles  of  matter  already  pre- 
pared^ and  accprdiiig  to  the  laws  of  affinity  between 
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.Ve9eiablet.tbe  pftrticlet}  an^  no  d«w  properties  exist  in  the  ag- 
^  M  "'  gregate,  which  did  not  exist  in  the  roioatest  partioles  of 
which  it  ia  composed.  The  other  class  of  bodies,  com* 
prehending  vegetables  and  animals,  exhibits  a  very  dif* 
ferent  piocess.  The  substances  which  enter  into  their 
composition  are  received  into  tubes  or  vessels,  are  con* 
yejed  by  them  to  every  indrvidoal  part  of  the  vege* 
table  or  animal|  are  subjected  to  peculiar  changes,  and 
Ussume  new  forms,  possessing  properties  and  qaalities 
wiiich  could  not  be  previously  detected  in  the  simple 
elements,  by  any  chemical  or  mechanical  operation. 
This  is  indeed  the  essential  characteristic  of  vegetables 
and  animal 8.  The  particles  which  compose  a  crystal^ 
formed  by  the  evaporation  of  water,  were  held  in  solu* 
tion  by  the  water,  and  invariably  and  uniformly  ar* 
tanged  according  to  certain  latva  ^  but  the  almost  in* 
finite  variety  of  substances  which  compose  vegetables 
and  animals,  are  not  to  be  found  in  the  materials 
which  are  necessary  to  promote  their  growth  and 
health  j  neither  in  the  water,  the  earth,  the  air,  the 
heat,  nor  the  light,  all  which  contribute  their  share  to 
the  same  end.  These  undergo  new  changes,  and  ea- 
ter in  new  combinations,  none  of  which  existed  in 
the  simple  elements,  and  none  of  which  can  bo  efiect* 
ed  by  any  mechanical  or  chemical  process.  Indeed 
the  laws  which  regulate  vegetable  and  animal  opera« 
tions,  seem  to  be  totally  diflereot  from  the  established 
laws  of  chemical  action.  Hence,  from  observing  this 
difference  of  action,  the  existence  and  influence  of  % 
different  principle  have  been  inferred  in  animals  and  ve* 
getables.  This  has  been  called  the  viiol principie^  or 
the  principle  of  life,  because  by  its  influence  the  varied 
and  complicated  phenomena  of  animals  and  vegetables 
are  exhibited,  which  cannot  be  accounted  for  on  me* 
chanical  or  chemical  principles.  It  is  by  the  influence 
of  this  principle  that  the  animal  or  vegetable  seems  to 
possess  the  remarkable  power  of  resisting  or  counteract* 
ing  to  a  certain  degree  the  effects  of  chemical  or  me- 
chanical agents  which  may  prove  injurious  to  its  exist- 
ence ;  the  power  of  regulating  and  selecting  what  is 
beneflcial  and  necessary,  of  supplying  what  is  deficient, 
and  of  curtailing  what  is  redundant.  Organized  sub- 
stances admit  of  a  natural  division  into  vegetables  and 
animals.  The  bodies  included  under  each  of  these  di- 
visions have  some  points  of  resemblance  \  but  in  gene- 
ral are  snfliciently  characterized  and  distinguished  from 
each  other,  by  their  form,  structure,  power  of  motion, 
component  parts,  and  peculiarities  of  habits.  The  first 
of  these  tli visions,  namely  vegetables,  forms  the  subject 
'  tzto  ^^  ^^^  present  chapter. 
Sintctore  ^  ^  vegetable  is  composed  of  a  root,  stem,  leaves, 
•f  phinti.  flowers,  fruits,  and  seeds  \  and  when  all  these  difFerent 
parts  are  fully  developed,  the  vegetable  is  said  to  be 
perfect.  When  any  are  deficient,  or  at  least  less  obvi- 
ous, the  vegetable  is  said  to  be  impetfecU 

The  root  is  that  part  of  the  plant  which  is  concealed 
in  the  earth,  and  which  serves  to  convey  nourishment 
to  the  whole  plant.  The  stem  which  commences  at 
the  termination  of  the  root,  snpports  all  the  other  parts 
of  the  plant.  When  the  stem  is  large  and  solid,  as  in 
trees,  it  is  denominated  the  tnmk^  which  is  divided 
into  the  Wood  and  the  bark.  The  bark  constitntes 
the  outermost  part  of  the  tree,  and  covers  (he  whole  of 
the  plant,  from  the  extremity  of  the  roots  to  the  ter- 
mination of  the  brancbes.     The  bark  is  composed  of 
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three  parts,  namely,  the  epidermis,  the  pareDebyms,Ye|etaUci^ 
and  cortical  layers.  The  epidermis,  which  is  a  thin ^  y-** 
transparent  membrane,  forming  the  external  covering 
of  the  bark,  is  composed  of  fibres  crossing  each  other. 
W*^hen  the  epidermis  is  removed,  it  is  reprodoced. 
The  parenchyma,  which  is  immediately  below  the  epi* 
dermis,  is  of  a  dark  green  colour,  composed  of  fibres 
crossing  each  other  in  all  directions,  and  is  socculeot 
and  tender.  The  cortical  layers,  which  constitute  the 
interior  part  of  the  bark,  are  composed  of  thin  mem- 
'branes,  and  increase  in  number  with  the  age  of  the 
plant.  t2}j 

The  wood  immediately  under  the  bark  is  composed  Wood. 
of  concentric  layers,  which  increase  with  the  age  of  ths 
plant,  and  may  be  separated  into  thinner  layers,  which 
are  composed  of  longitudinal  fibres.  The  wood  next 
the  bark,  whieli  is  softer  and  whiter,  is  called  the  al- 
bumttm.  The  interior  part  of  the  trunk  is  browner  and 
harder,  and  is  denominated  the  perfect  seoodL 

In  the  middle  of  the  stem  is  the  pith,  which  is  a  Pitb. 
soft  spongy  substance,  composed  of  telis,  or  utncuii\ 
as  they  are  called.  In  old  wood,  this  part  entirely 
disappears,  and  its  plsce  is  occupied  by  the  perfect 
wood.  The  leaves  are  composed  of  fibres  arranged  in 
the  form  of  net-work,  which  proceed  from  the  stem, 
and  footstalks  by  which  they  are  attached  to  the 
branches.  These  fibres  form  two  layers  in  each  leaf, 
which  are  destined  to  perform  different  functions.  The 
leaves  are  covered  with  the  epidermis,  wiiich  is  com* 
men  to  the  whole  of  the  plant.  Each  surface  of  a  leaf 
has  a  great  number  of  pores  and  glands,  which  absorb 
or  emit  elastic  fluids.  Flowers  are  composed  of  dif-Flomn 
ferent  parU.  The  cafyt  or  cop  is  formed  by  the  ex*«o<^^'^*^ 
tension  of  the  epidermis  ;  the  ooroUa  is  a  continuation 
of  the  bark,  and  the  stamina  and  ptstilla,  the  internal 
parts  of  fructification,  are  composed  of  the  miody  fibres 
and  pith  of  the  plant.  Fruits  are  usually  composed  of 
a  pnlpy,  parenchymatous  substance,  containing  a  great 
number  of  uiricuH  or  vesicles,  and  traversed  by  no* 
meroos  vessels.  Seeds  arc  constituted  of  the  same 
utricular  texture,  in  the  veeieles  of  which  is  deposited  a 
pulverulent  or  mucous  substance.  These  cells  have  a 
communication  with  the  plant  by  means  of  vessels,  and 
by  these  is  conveyed  the  necessary  nourishment  deriog 
germination.  ti\^ 

Plants  contain  difierent  orders  of  vessels,  which  areVeiMU. 
distinguished  from  eaeh  other  by  their  coarse,  sitoatioo, 
and  uses.  Lymphatic  vessels  ^erve  for  the  oircniation 
of  the  sap.  They  are  chiefly  situated  in  the  woody 
part  of  the  plant.  The  peculiar  veseels,  which  gcoe- 
rally  contain  thick  or  coloured  fluids,  are  placed  im- 
mediately under  the  bark  \  they  are  smaller  in  num- 
ber than  the  sap-vessels,  and  have  their  interstices  fill- 
ed up  with  utricnli  or  cells,  with  which  they  form  a 
commnnication.  Some  of  these  proper  vess^  are  sr* 
tuated  between  the  epidermis  and  the  bark,  which  are 
readily  detected  in  the  spring.  Some  are  situated  in 
the  interior  part  of  the  bark,  forming  oval  rings,  and 
filled  with  the  peculiar  juices  of  the  plant.  Another 
set  of  proper  vessels  is  placed  in  the  albomom,  nearer 
the  centre  of  the  steek  or  tmnk,  and  sometimes  in  tbe 
perfect  wood.  The  utricnli  or  cells  constitute  another 
set  of  vessels,  which  seem  to  resemble  a  flexible  tube, 
slightly  interrupud  with  ligAtores  at  nearly  equal  di* 
«UDcet|   but  still  preserving  n  free  consn&unicatioa 

through 


Funotkmt  ttiroagh  its  whole  Ten^^th.  They  yary  in  form,  colour, 
wf  Vrgcta.  and  roagnitade,  in  different  vegetables,  and  exUt  in  the 
*»'«••  roots,  the  bark,  leaves,  and  flowers.  The  tracheae  or 
spiral  vessels,  which  are  readily  detected  in  succulent 
plants,  appear  in  the  form  of  fine  threads,  and  may  be 
drawn  out  to  a  considerable  length  without  breaking. 
These  vessels  are  very  nomerons  in  all  plants,  especial* 
)y  under  the  bark,  where  they  form  a  kind  of  ring,  and 
are  disposed  in  distinct  bundles,  in  trees,  shrubs,  and 
stalks  of  herbaceous  plants. 

After  these  preliminary  observations  on  the  charac* 
ters  of  organized  substances,  and  the  general  structure 
of  plants,  we  now  proceed  to  give  a  short  view  of  the 
fonctions,  decomposition,  and  component  parts  of  vege- 
tables. These  shall  form  the  subject  of  the  three  fol- 
lowing sections. 
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the  increase  of  size  by  the  ahsorption  of  moisture.  The  Fonctions 
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Sect.  I.  Of  the  Fvnctiovs  of  Vegetables. 
I.  Of  Germination. 

1.  When  the  perfect  seeds  of  a  vegetable  are  placed 
in  certain  circamstances,  they  produce  plants  exactly 
similar  to  those  from  which  they  originated.  The  re- 
quisite circumstances  for  the  germination  of  seeds  are, 
heat,  air,  and  moisture.  It  is  well  known  that  no  ve- 
getation goes  on  when  the  temperature  of  the  air  is  at 
the  freezing  point,  and  very  little  till  it  rises  a  consi- 
derable number  of  degrees  above  it.  The  seeds  of  dif- 
ferent plants,  it  is  observed,  require  different  degrees 
of  heat  for  their  germination,  and  hence  the  various 
seasons  and  climates  in  which  different  plants  and  seeds 
are  found  to  vegetate. 

2.  But  whatever  the  temperature  may  be,  no  seeds 
germinate,  unless  they  are  exposed  to  the  action  of  the 
air.  It  is  the  oxygen  of  the  air  which  is  necessary  for 
the  production  of  this  change  \  for  when  it  is  entirely 
excluded  no  change  can  take  place  except  that  of  de- 
composition, and  when  it  is  in  greater  quantity,  vege- 
tation is  more  rapid  and  more  vigorous. 

3.  Moisture  is  also  necessary  for  the  vegetation  of 
seeds.  The  water  must  be  applied  in  moderate  quan- 
tity, for,  with  the  exception  of  the  seeds  of  aquatic 
plants,  which  are  possessed  of  peculiar  habits,  most 
seeds  are  deprived  of  their  vegetative  power,  and  en- 
tirely decomposed,  when  kept  immersed  in  water. 
Henoe  it  is  that  many  seeds  do  not  vegetate  in  stiff 
clay  soils,  which  retain  too  much  water,  nor  in  sandy 
lands,  which  allow  the  whole  of  the  water  to  filtre 
through  them.  Many  seeds,  although  they  are  ex- 
posed to  the  favourable  action  of  these  agents,  do  not 
vegetate  when  they  are  exposed  to  the  action  of  light. 
It  18  on  this  account,  and  also  no  doubt,  for  the  proper 
application  of  moisture,  that  seeds  are  covered  with  the 
soil,  by  which  means  germination  is  found  to  be  greatly 
promoted. 

4.  A  seed  is  compared  of  three  principal  parts,  which 
have  been '  denominated  the  cotyledons  or  lobes,  the 
radicle,  and  plumula.  The  greatest  number  of  seeds 
have  two  cotyledons.  Some,  however,  as  many  of  the 
farinaceous  seeds  and  seeds  of  grasses,  have  only  one. 
Others  have  three,  and  some  six.  Hence  plants  have 
heen  distinguished  into  numO'COtykdimus^  di-cot^edi' 
nouSf  and  poltf-cotyleiUnwis. 

5.  The  first  change  which  takes  place  on  a  seed 
placed  in  circumstances  favourable  to  germination,  is 
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radicle  is  next  formed,  which  &tretcbei  downwards  into  of  Vcf;ct»- 
the  earth.  The  plumula  afterwards  shoots  upward,  and  ^1*** 
expands  into  leaves  and  branches.  The  peculiar  iiinc- 
tioo  of  the  root  is  to  convey  nourishment  from  the  earth 
for  the  future  growth  of  the  plant ;  but  from  what 
source  is  the  nourishment  derived  for  the  formation  of 
the  root  itself? 

6.  The  very  first  change  which  takes  place  within  Oxygen  ab. 
the  seed  is,  that  the  oxygen  of  the  air  which  enters  along 'o^bed. 
with   the  moisture,  combines  with  the  carbon  which 
exists  in  the  lobes  of  the  seed,  and  carbonic  acid  it 
thus  formed,  which  is  given  out  in  the  state  of  sas. 
The  farinaceous  matter  of  the  seed  being  deprived  of  Carl>onic 
part  of  its  carbon,  is  converted  into  a  saccharine  sob- acid  gat 
stance,  which  is  destined  for  the  nourishment  of  the^^^^ 
embryo  plant,  till  its  parts  are  so  far  evolved,  as  to  de- 
rive nourishment  from  the  earth.     But  if  oxygei^  gas. 
be  entirely  excluded,  no  part  of  the  process  of  germi- 
nation goes  on  :  or  even  if  it  has  proceeded  so  far 
that  the  plumula  shall  have  appeared  above  the  surfaco 
in  the  form  of  seminal  leaves  \  yet  if  these  leaves  are 
removed  before  others  have  been  unfolded,  the  plant 
dies.     The  seminal  leaves  are  the  lobes  which  have 
been  pushed  out  of  the  earth  along  with  the  plumula, 
so  that  if  they  are  destroyed,  the  plant  is  cut  08*  from 
the  necessary  source  of  nourishment  for  the  evolution 
of  its  parts,  and  for  the  formation  of  roots  and  leaves, 
which  are  destined  to  perform  the  different  functions  of 
vegetation. 


II.  Of  the  Food  of  Plants. 
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1.  But  air,  heat,  and  moisture,  are  not  only  necessary  Supposed  to 
for  the  first  formation  of  the  different  parts  of  the  plant }  be  water, 
their  continued  action  is  absolutely  requisite  for  its  fu- 
ture health  and  growth.     It  could  not  long  escape  ob- 
servation, that  plants  when  entirely  deprived  of  water 

cease  to  vegetate.  Hence  it  became  thie  opinion  of  the 
earlier  physiologists,  that  water  constituted  the  chief  or  ^^  .^ 
the  only  food  of  plants  \  but  it  has  been  proved  by  ex-  y^  pufc. 
periments  in  analysing  plants  which  have  grown  in  pure 
water,  that  there  is  one  of  the  necessary  principles  in 
their  constitution,  of  which  they  receive  no  increase 
above  that  which  previously  existed  in  the  seeds  or  roots 
from  which  they  sprung.  In  a  series  of  experiments  in- 
stituted by  Hassenfratz,  on  the  roots  of  hyacinths,  the 
seeds  of  kidney  beans  and  other  plants,  he  found  that 
the  quantity  of  earbonaeeoui  matter  in  the  full  formed 
plant,  was  less  than  what  previously  existed  in  the  bulb 
or  seed.  -  ^^^ 

2.  But  pure  water  is  necessary  as  a  solvent  for  those  b  the  col- 
substances  which  are  considered  as  the  proper  food  of  vent  of  the 
vegetables.      When  impregnated  with   certain  saline  ^"^^ 

and  earthy,  and  still  more  with  carbonaceous  matter,  it 
IS  foond  to  be  most  proper  for  promoting  the  growth 
and  increase  of  vegetables.  We  have  observed  plants 
growing  in  a  soil  which  was  frequently  moistened  with 
the  water  from  a  dunghill,  advance  with  a  more  rapid 
and  vigorous  growth,  and  attain  to  a  larger  size,  than 
similar  plants  in  the  same  soil,  which  received  only  the 
usual  supply  of  rain  and  dew  fram  the  clouds.  It  has 
been  found  by  experiment,  that  this  water  holds  in  so- 
lution a  considerable  portion  of  carbon^  It  is  not  im- 
probable that  it  also  contains  some  of  thooe  saline  mat- 
ters which  have  been  detected  by  analysis  in  plants  in 
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Functions  the  greatest  health *and  luxuriance.     The  waste  of  the 
^^  Yf^^^**  "^'^  requires  to  he  -refMiired  with  frequent  additions  of 

manure,  which  may  be  considered  as  necessary  supplies 

of  food  or  nourishment, 

3.  The  food  of  plants,  whatever  it  may  be,  is  taken 
up  by  the  root«  in  a  state  of  solutibn  in  tvater,  and  con- 
veyed by  the  vessels  to  every  part  of  the  vegetable. 
For  this  purpose  it  would  appear  that  there  is  a  pecu- 
liar adaptation  of  structure  in  the  very  extremities  of 
the  roots  ;  for,  if  part  of  the  fibre  of  a  root  be  cot  off, 
the  plant  ceases  to  vegetate  till  new  fibres  are  formed 
capable  of  absorbing  .the  necessary  quantity  of  water. 

4.  This  fluid,  found  in  plants,  is  called  the  sap.  It 
is  most  abundant  in  the  spring,  a9  the  season  of  vege- 
tation advances  ^  and  during  that  season,  when  the 
plant  is  wounded,  it  flows  out  copiously,  and  it  is  then 
said  to  bhedm  This  is  particularly  the  case  with  sums 
trees,  such  as  the  birch  and  a  species  of  maple ;  the 
sap  of  which,  by  certain  processes,  even  yields  wine  or 
sugar.  The  sap  is  contained  in  what  is  called  the  lym» 
phatic  or  common  vessels  of  the  plant. 

It  prepared  5.  The  flcuds  taken  op  by  vegetables,  it  is  probable, 
in  the  no  sooner  enter  the  plant,  than  they  undergo  some 
P'^^^  change.  Vauquelin  has  directed  his  attention  to  this 
1250  subject,  and  has  analyzed  the  sap  at  different  periods 
Sap  of  the  during  the  season  of  vegetation.  The  sap  of  the  com- 
'''"*  mon  elm  (u/mus  campestris^  Lin.)  extracted  from  the 

tree  early  in  the  spring,  was  of  a  brown  colour,  had  a 
sweet  mucilaginous  taste,  but  scarcely  reddened  the 
tincture  of  turnsole.  Ammonia  produced  in  this  fluid 
a  copious  yellow  precipitate,  soluble  with  effervescence 
.  in  acid.  Barytes  and  lime-water  produced  a  similar 
effect.  Oxalic  acid  and  nitrate  of  silver  gave  a  white 
precipitate.  Sulphuric  acid,  diluted  with  water,  occa- 
sioned a  brisk  effervescence,  with  the  evolution  of  the 
odour  of  acetic  acid  from  the  mixture.  Oxvmuriatic 
acid  destroyed  the  colour  of  the  sap,  and  formed  in  the 
liquid  a  yellow  precipitate.  Hydrosulphuret  of  pot- 
ash and  sulphate  of  iron  effected  no  change,  but  alco- 
hol threw  down  a  flaky  precipitate.  A  quantity  of 
this  sap  being  evaporated  with  a  moderate  beat,  there 
was  found  on  the  surface  a  brownish  pellicle  ;  a  brown 
matter  separated  in  the  form  of  flakes,  and  an  earthy 
matter  deposited  on  the  sides  of  the  vessel,  which  was 
dry  to  the  touch.  After  evaporation  to  a  certain  de- 
gree, and  cooling,  a  yellow  earth  was  deposited,  which 
dissolved  with  effervescence  in  muriatic  acid.  When 
the  solution  was  completed,  the  liquid  was  filtered,  to 
separate  the  insoluble  vegetable  matters.  The  muria- 
.tic  solution  mixed  with  carbonate  of  potash,  yielded 
carbonate  of  lime.  The  liquid  which  had  deposited 
the  vegetable  matter  being  evaporated  with  a  gentle 
heat  afforded  a  grayish  extract,  which  strongly  attracted 
moisture  from  the  air,  and  had  a  veiy  pungent,  saline 
taste.  It  effervesced  with  the  addition  of  concentrated 
sulphuric  acid,  and  gave  out  the  odour  of  radical  vine- 
gar. Distilled  with  three  parts  of  sulphuric  acid,  it 
furnished  very  concentrated  acetic  acid,  and  there  re- 
mained in  the  retort  sulphate  of  potash  with  excess  of 
acid. 

6.  From  this  analysis  it  follows,  that  the  extract  of 
the  sap  of  the' elm  is  chiefly  composed  of  acetate  of 
potash.  One  thousand  and  thirty- nine  parts  of  this 
sap  yielded  nearly  the  following  proportions. 


I  S  T  R  Y. 


£zpsri- 
menti. 


Acetate  of  potash 
Vegetable  matter 
Carbonate  of  lime 


9.24Q 

J. 060 

.796 


The  deficiency  was  made  up  of  water  and  some  vola»0^_^ 
tile  matter.  tiom. 

When  the  season  was  farther  advanced,  the  sap  of 
the  same  tree  was  again  subjected  to  analysis,  and  it 
was  found  that  the  quantity  of  acetate  of  potash  and 
carbonate  of  lime  had  diminished,  but  that  the  quan- 
tity of  vegetable  matter  was  nearly  double.  At  a  still 
more  advanced  period  of  the  season,  the  experiment  was 
repeated,  the  result  of  which  was,  that  the  increase  of 
the  vegetable  matter,  and  the  dimiiiotioD  of  the  ace- 
tate of  potash  and  carbonate  of  lime,  were  still  greater. 
It  appeared  too,  that  carbonic  acid  existed  in  exeess  in 
tlie  sap,  and  held  in  solution  the  carbonate  of  lime.  ^^. 

7.  The  same  chemist  analyzed  the  sap  of  the  heech,of  tk« 
and  it  was  found  to  be  composed  of  water,  acetate  of  limebeecL 
with  excess  of  acid,  acetate  of  potash,  gallic  acid,  tan, 
mucus,  extractive  matter,  and  acetate  of  alumina ;  but 

the  proportions  of  these  parts  are  not  mentioned.  From 
this  analysis  it  appears,  that  the  sap  of  the  beech  dif- 
fers from  that  of  elm,  in  containing  acetic  acid  uncom- 
bined,  besides  gallic  acid  and  tan,  having  at  the  same 
time  no  carbonate  of  lime.     When  tbe  sap  of  the  same 
plant  was  examined  later  in  the  season,  the  proportion 
of  gallic  acid  and  tan  had  increased.     Vanqoelin  also 
examined,  by  analysis,  tbe  sap  of  the  carpinos  sylves- 
tris  or  hornbeam,' and  the  betula  alba  or  birch  *.    The*  ^m> it 
component  parts  of  the  sap  of  the  former  were  found  tor^Mk 
be,  acetate  of  potash  and  lime,  mucilage,  sugar,  and'^^'^* 
extract,  with  water  \  and  the  latter  were  found  to  be 
water,  acetates  of  lime,  alumina  and  potash,  sugar,  and 
vegetable  extract.     From  these  experiments  it  appears 
that  the  fluids  which  are  taken  up  by  plants,  are  im- 
mediately changed   bv  certain   processes    within  the 
plant ;  for  some  of  the  substances  which  are  compo- 
nent parts  of  the  sap  of  plants,  are  either  not  found  in     3154 
tlie  liquids  before  they  enter  the  plant,  or  exist  in  tbemOftJie 
in  very  small  quantity.    These  changes,  it  appears  too, ^^'^^^"^ 
from  the  same  experiments,  are  considerably  greater, 
at  the  later  periods  of  tbe  season  of  vegetation.     Some 
of  the  component  parts  are  greatly  increased,  while 
others  are  much  diminished.  22  (^ 

8.  The  sap  ascends  from  the  root  to  the  extremities Aiceikli 
of  the  branches,  which  has  been  proved  by  making  ui-^^'**'^ 
cisions  in  the  trunk  of  a  tree  at  different  heights  in  the 
spring  season.     The  ssp  is  observed   to  flow,  first, 
from  the  lowest  incision,  and  successively  to  the  high* 

est.  it  is  through  the  vessels  in  the  woody  part  of 
the  tree,  that  it  ascends,  for  none  Bows  from  an  in- 
cision unless  it  has  penetrated  the  wood,  and  in  some 
trees  it  is  necessary  to  make  the  incision  nearly  to  tbe 
centre.  It  has  been  observed  that  coloured  infusions 
always  pass  from  that  part  of  the  wood  called  the  al- 
burnum. H:^ 

9.  The  sap  of  plants  is  conveyed  through  those  ves-  By  tiM 
sels  which  were  described  under  tlie  name  of  irachea^^  ^ 
or  spiral  vessels.     These  were  denominated  tracheae  or 
air-vessels  by  the  earlier  physiologists,  because  being 
found  empty,  when  they  were  cut  across  and  examined, 
they  were  supposed  to  convey  nothing  but  air. 

10.  As  tbe  sap  of  vegetables  -moves  with  very  con- 

siderable 
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JhneiloBt  ti^erakle  foroei  it  his  given  tim  to  much  spacolmtioa 

•C  VegttU-  about  the  nmturo  of  that  power,  or  the  cooto  by  which 

blef.      iiiig  2g  eflBscted.    Molpiffhi  ascribed  the  atcensioo  of  the 
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at<7  '^P  ^  ^'^^  oltemato  dilotatioD  end  contmction  of  the 
CaMeof  Air  in  the  mir»feneltj  while  Grew  supposcdi  that  it 
«ke  Mocnt  waa  owing  to  the  ligfatncM  of*the  vapouri  in  which  »tate 
he  oonceiYod  the  sap  entered  the  plantf  and  was  con- 
iwyed  through  it.  Bj  many  othen  the  ascent  of  the 
sap  has  been  ascribed  to  the  force  of  eapUlary  attrac- 
tioQ }  hoi  the  nature  of  this  action,  as  it  is  demonstrate 
ed  and  explatned  by  mechaoical  philosophers,  seems  to 
be  incompatible  with  the  phenomena  of  the  circulation 
of  the  sap  in  vegetables,  and  has  therefore  been  reject* 
cd  as  a  hypotheais  eqaaUy  unsattsfactory  with  those 
which  have  been  just  mentioned.  It  has  boon  ascribed 
with  more  probability  to  the  action  of  the  vesseb  them- 
selves.  This  arises  from  what  is  termed  the  irricabili* 
ty  of  the  vessels,  or  a  certain  power  by  which  they  are 
enabled  to  contract,  when  subjected  to  the  action  or 
influence  of  certain  substances*  The  sap  is  supposed 
to  have  such  an  inflnence,  and  the  action  which  takes 
place  when  it  enters  the  roots,  is  owing  to  the  irri* 
tabiltty  of  the  vessels.  The  sap  ia  carried  a  certain 
length  by  the  first  contraction,  and  by  successive  con- 
tractions is  propelled  through  every  part  of  the  plant, 
while  at  the  same  time  now  additions  continue  to  enter 
the  extremities  of  the  root. 

III*  Of  the  Functions  of  the  Leaves. 

t.  Whatever  be  the  nature  of  the  process,  the  sap  is 
carried  to  every  part  of  the  vegetable,  aod  undergoes  oer^ 
)g^S      tain  chaoges,  which  become  more  considerable  accord« 
^roflace     ing  to  the  progress  which  it  has  made  after  its  absorption* 
jT^t         But  the  greatest  changes  which  take  place  in  the  sap  of 
dbaoget  on  pi^^Q^g^  m.^  effected  in  the  leaves*     The  leaves  are  to 
S359      he  considered  as  essential  organs  of  vegetables,  for  in 
Convert  it  them  the  sap  is  totally  changed,  and  converted  into  the 
ialo  the      peculiar  juice,  the  mccus  propnus^  of  the  plant. 
pecQtiar  2.  During  the  day,  the  leaves  of  plants  transpire  a 

^  Tz^o  ^^  considerable  quantity  of  moisture,  the  proportion 
Dsitng  the  of  which  appears  from  some  experiments  not  to  be 
dsy.  moch  inferior,  to  the  quantity  absorbed.     From  simi- 

lar experiments,  it  appears  that  the  quantity  evaporated 
is  in  proportion  to  the  extent  of  surface  of  the  leaves. 
The  quantity  has  been  observed  to  be  greatest  during 
eitnshine  and  warm  weather.  It  is  greatly  interrupted 
during  th^  night,  and  entirely  checked  by  cold.  When 
the  quantity  of  moisture  transpired  is  diminished,  the 
moisture  imbibed  is  found  to  be  less  in  proportion.  In 
experiments  made  on  this  transpired  matter,  by  eva- 
porating to  dryness  a  quantity  which  had  been  collect- 
ed, a  small  portion  of  carbonate  of  lime  was  obtained  ; 
from  the  residuum,  a  still  smaller  proportion  of  sulphate 
of  lime,  with  a  little  gummy  and  resinous  matter.  It 
has  been  found  that  the  transpiration  of  moisture  takes 
place  chiefly  on  the  upper  surface  of  the  leaves,  and 
this  seems  to  be  performed  by  a  particular  set  of  or- 

Omjgen  gsa      3*  During  the  day,  at  least  during  bright  sunshine, 

given  oot.    oxygen  gas  is  given  out  by  the  leaves  of  plantSk     The 

s^^^      ^quantity  of  oxygen  gas  emitted  by  leaves,  as  appears 

^^^S^^^     from  the  experiments  of  natoralists,  depends  on  the 

absorbed,    quantity  of  carbonic  acid  gas  absorbed  by  the  plant  ^ 

for  it  has  been  aficertained  that  vegetables  grow  t9r 
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pidly  and  vigoroosly  when  exposed  to  this  gas  \  nay,  Faoctioas 

it  is  fonod  essentially  necessary  to  their  health  and  «f  Vegeu- 

growth.     If  the  water  with  which  plants  are  supplied  .    ^**    , 

be  deprived  of  the  whole  of  its  air  by  boiling,  no  oxy-        ' 

gen  gas  is  emitted,  and  water  which  is  impregnated 

with  the  greatest  proportion  of  carbonic  acid  gas,  gives 

out  the  greatest  quantity  of  oxygen  gas.  91(3 

4*  This  process  goes  on  only  during  the  day,  and  it  Action  oC 
is  more  vigorous  during  bright  sunshine ;  from  which  ^sbt- 
it  is  natural  to  conclude,  that  light  performs  some  ne- 
cessary part  in  it.  It  is  well  known  that  pUnts  which 
grow  in  the  dark  do  not  acquire  a  green  colour :'  and 
It  is  found  that  such  plnnts  contmn  a  smaller  proporA 
tion  of  carbon  than  similar  plants,  in  the  same  circum- 
stances, exposed  to  the  light.  From  this  it  may  appear 
what  is  the  nature  of  the  process  when  carbonic  acid 
gas  is  absorbed  by  plants,  and  oxygen  gas  emitted.  I( 
IS  the  decomposition  of  tbe  former,  which  is  effected  ; 
tho  carbon  being  retained  in  the  plant,  and  the  oxygen 

Siven  out )  but  light  being  a  necessary  agent  in  this 
ecomposition,  the  process  must  he  interrupted  when  it 
is  excluded.  ^^^^ 

5.  This  decomposition  takes  place  in  the  parenchy-  Pareochy* 
matoos  substance  of  the  leaf  $  and  tho  quantity  omitted, »»  of  the 
it  appears,  is  in  proportion  to  the  thickness  of  this  sub-'^^^'  ^ 
stance.    The  green  colour  of  plants,  it  has  nlready  ?^„  ^^'* 
been  mentioned,  depends  on  the  action  of  light.   Plants 

which  vegetate  in  the  dark,  both  have  a  smaller  pro- 
portion of  carbon,  and  continue  of  a  white  colour  ^  but 
in  a  short  time  after  they  are  exposed  to  the  light,  the 
green  colour  is  restored. 

6.  Thus  it  appears,  that  it  is  one  part  of  the  func- 
tions of  leaves  of  plants  to  exhale  a  considerable  pro- 
portion of  the  moisture  taken  in  by  the  roots }  to  ab- 
sorb carbonic  acid  gas  ^  to  decompose  this  gas,  by 
which  its  carbon  is  retained  in  tbe  plant,  and  the  oxy-      ^^6$ 
gen  is  given  out.     It  has  also  appeared  from  this  fact,Ve^tablcs 
that  veoetables  are  great  sources  of  supply  of  oxycen^^^S^^ 
gas,  which  IS  'essentially  necessary  in  tbe  numerous     "vL 
processes  of  combustion,  and  the  respiration  of  animals^ 

which  are  constantly  going  on  on  tho  surface  of  the 
earth  y  and  that  thus  the  waste  of  this  vital  fluid  is  re- 
paired, and  the  balance  preserved  between  its  destruc- 
tion and  Rupply,  ^^^^ 

7.  The  leaves  of  plants  perform   a  very  different  faoetion  of 
function  during  the  night.     Instead  of  emitting  mois- leaves  da« 
tore  and  oxygen  gas,  and  absorbing  carbonic  arid  gas^vi**;  ^* 

as  they  do  during  the  day,  the  process  is  reversed.  Car-  "^'^^ 
boaic  acid  gas  is  emitted,  and  moisture  and  oxygen 
gas  are  absorbed.  The  absorption  of  moisture  seems  to 
be  chiefly  performed  by  the  under  surface  of  the  leaves, 
at  least  iu  many  plants.  It  has  been  found  by  experi- 
ment, that  plants,  which  have  been  made  to  grow  in 
oxygen  gas  give  out  a  greater  quantity  of  carbonic  acid 
gas,  than  when  they  grow  in  common  air.  From  this 
circumstance  it  has  been  supposed,  that  the  carbonic 
acid  gas,  emitted  by  plants  during  tbe  night,  is  owing 
to  the  combination  of  the  oxygen  absofbed,  with  the 
carbon  of  the  sap  j  for  it  is  at  the  same  time  that  oxy- 
gen is  absorbed.  It  has  also  been  ascribed  to  the  de- 
composition of  the  water«  By  tome  compsratively  re* 
cent  experiments,  indeed,  it  has  appearrd  that  the 
evolution  of  oxygen  gas  only  takes  place  during  tbe 
full  and  direct  action  of  the  solar  rays,  and  that  eveil 
by  dnyi  plants,  ivheo  exposed  only  to  the  light  reflected 
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Fbnctionf  from  the  sky,  give  oat  carbonic  acid.    These  experi- 
of  Yege-   ments,  bowevery  require  to  be  repemted  on  many  speeies 
biei.^    ^  of  plants  before  the  doctrine  here  delivered  can  be  sob- 
verted. 

8.  By  these  different  processes  \rhich  are  carried  on 
In  the  leaves  of  plants,  the  sap  undergoes  important 
changes.     It  Is  there  converted  Into  the  peculiar  juice 
of  the  plant,  from  which  are  derived,  by  other  process- 
es, the  different  substances  produced  in  the  different 
parts   of  plants,  the  nature  of  which  Is  to  be  after* 
wards  examined.     The  leaves  of  plants  have  been  com* 
pared  to  the  Inngs  and  stomach  of  animals.    There  can 
be  no  doubt  that  they  are  essential  organs  In  the  eco- 
nomy of  vegetables.     In  the  very  first  step  In  the  pro- 
cess of  vegetation,  during  the  germination  of  seeds,  the 
moisture  absorbed  by  the  roots  is  carried  to  the  semi- 
nal leaves,  and  there  undergoes  certain  changes,  before 
it  is  fit  for  the  formation  of  the  stem  and  the  other 
leaves  of  the  plant ;  for,  if  these  leaves  are  removedy 
vegetation  is  entirely  interrupted,  and  the  plant  dies. 
Even  when  plants  have  made  farther  progress,  and  are 
in  full    vigour,  if  they  are  entirely  stripped  of  their 
leaves,  the  powers  of  vegetation  cease,  till  these  neces- 
sary organs  are  restored,  and  new  leaves  are  formed. 
The  progress  of  vegetation  is  also  stopped  when  the 
surfaces  of  the  leaves  are  varnished  over,  and  the  ab- 
sorption and  emission  of  the  necessary  iuids  thus  inter- 
rnpted. 

9.  The  sap  of  plants,  it  has  been  already  observed, 
,       flows  from  the  roots  towards  the  branches  and  leaves 
[^^^^^       of  the  plant.     In   the    leaves    it    undergoes  peculiar 
changes,  in  eonsequence  of  part  being  exhaled,  and  In 
consequence  of  the  absorption  of  different   principles 
which  combine  with  it,    and  no  doubt  contribnte   by 
this  combination    to   the   changes   which   take   place. 
The  sap,  as  we  have  already  said.  Is  then  converted 
into  the  succus  proprtus^  or  peculiar  juice.     It  is  the  sap 
of  the  plant,  wl)ich  is  thus  far  prepared  to  be  convert- 
ed  into  the  different  parts  of  the  plant/ corresponding 
to  its  nature  and  properties ;  and,  as  the  different  parts, 
both  of  liquids  and  solids  In  plants,  possess  properties 
totally  distinct  from  each  other,  and  have  derived  these 
from   the   same   nutriment,   tlie    processes    by   which 
these  different  substances   are   produced   in    different 
plants,  and  even  in  the  same  plant,  must  undoubtedly 
2269      be  specific. 
Peculiar  10.  The  peculiar  juice  of  plants  flows  from  the  leaves 

jaice  from  towards  the  roots,  if  a  ligature  is  fastened  round  the 
totherootn.'^^'^'  of  a  plant,  the  place  immediately  above  the  liga- 
ture, that  is,  between  it  and  the  leaves,  swells  out  by 
the  accumulation  of  this  juice.  Or  if  a  wound  be 
made  in  the  bark,  the  peculiar  juice  flows  in  greater 
abundance  from  that  side  of  the  wound  next  to  the 
leaves,  than  from  the  other  side* 

XI.  The  peculiar  juice  of  plants  has  a  greater  con* 
sistence  than  the  other  juices.  It  is- readily  recognized 
by  some  peculiarity  of  colour,  in  a  great  many  plants 
it  is  milky,  in  some  it  Is  of  a  green  colour,  and  in 
others  it  is  red.  The  component  parts  of  the  peculiar 
juice  of  plants  are  little  known  \  but  from  some  ex- 
periments which  have  been  made  on  this  subject,  it  ap- 
pears that  some  part  of  the  vegetable  is  ready  formed. 
In  the  experiments  of  Chaptal  on  the  peculiar  juice 
of  plants,  be  detected  a  substance  which  possessed  the 
properties  of  the  woody  fibre.    In  similar  experiments 
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on  the  seeds  of  plants,  It  was  fonnd  that  they  contained  Deboupo. 
a  greater  proportion  of  the  woody  fibre,  from  which  it  J^^°\f 
is  Inferred,  that  the  peculiar  juices  of  plants  contain  .'^  _, 
their  nourishment  ready  prepared,  and  in  that  state  in 
which  it  is  fonnd  in  the  seed.     The  peculiar  juices  of 
plants  contain  a  greater  proportion  of  these  elements 
which  constitute  the  different  parts  of  plants,  than  what 
is  fonnd  to  exist  In  the  sap.     These  are  carbon,  hydro- 
gen, and  oxygen.  2371 

12.  Many  plants  cease  to  vegetate  as  soon  as  they  J!*''' ^ 
have  perfected  their  seed^  which  is  accomplished  hj  ^^^ 
some  in  one  season,  by  others  in  two,  and  hence  suciidantiM. 
plants^  have  been  called  annuais  and  biennuils.    Other 
plants,  however,  continue  to  yield  seeds  and  fruit  for 
many  snccessive  seasons,  and  to  live  for  a  great  length 
of  time.    The  cause  of  this  remarkable  diversity  aoMmg 
the  vegetable  tribes  is  to  us  unknown. 

Sect.  II.  Of  the  Decomposition  of  Vkgrtablbs. 

I.  As  soon  as  the  plants  have  ceased  to  vegetate, 
they  andergo  a  new  set  of  changes.     The  whole  plant 
is  broken  down  \  the  elements  of  which  it  is  composed 
enter  into  new  combinations,  and  new  substances  make 
their  appearance,  which  did  not  previously  exist  In  the 
plant.     This  decomposition  is  owing,  partly  to  the  affi- 
nities between  the  component  parts  of  the  vegetablt 
themselves,  and  partly  to  the  affinities  which  exist  be* 
tween  some  of  the  elementary  principles  of  the  plant,' 
and  the  heat,  air,  and  moisture,  without  which  no  de- 
composition takes  place.     While  the  plant  continned 
to  exhibit  the  phenomena  of  vegetation,  that  is,  while 
it  continued  to  live,  It  possessed  a  power  of  resistmg 
this  chemical  action  between  the  elements  of  which  it 
Is  composed,  and  also  to  a  certain  extent  the  action 
of  external  agents.  During  this- decomposition  of  vege- 
tables, air,  heat,  and  moisture,  are  necessary.     Gase- 
ous bodies  are  generally  given  out,  and  new  compounds 
are  formed.     Some  plants,  and  some  parts  of.  the  same 
plant,  have  a  greater  tendency  to  undergo  this  decom* 
position   than   others,   because    they   either  possess  a 
greater  proportion  of  the  substances  which  promote  the 
decomposition,  or  a  greater  proportion  of  the  substan- 
ces of  which  the  new  compounds  are  formed.  ^'7^ 

2.  The  changes  or  spontaneous  decompositions  <>f^,^*'' 
vegetables,  as  Uiey  are  almost  always  accompanied  with 
an  intestine  motion,  have  received  the  name  ofJermei>' 
tation.  The  nature  of  these  changes  is  very  different, 
both  with  regard  to  the  gaseous  bodies  which  are  ab- 
sorbed or  emitted,  and  the  nature  of  the  products  which 
are  obtained  after  the  process  is  finished.  Hence,  fer- 
mentations have  been  usually  distinguished  into  three 
kinds )  namely,  the  vinous^  the  product  of  which  is 
wine,  when  certain  substances  are  subjected  to  this 
process,  and  beer,  when  other  substances  are  employed) 
the  acetous  fermentation,  during  which  vinegar  Is  pro- 
duced ;  and  the  putrid  or  putrvfactive  fermentation,  in 
which  the  substances  are  still  farther  decomposed,  and 
run  into  the  state  of  putridity.  These  different  kinds 
of  fermentation  might  perhaps  be  considered  merely  as 
different  stages  of  the  same  process ;  for  unless  it  is 
checked  at  certain  periods,  it  runs  on  through  the  dif- 
ferent stages  without  interruption.  According  to  some, 
these  three  epecies  of  fermentation  do  not  include  all 
the  changes  which  have  the  characters  of  this  process 

to 
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f>ttomp^  to  fvlilcli  vegetables  are  subject    To  these  it  has  been 

■ition  of  proposed  to  add  the  saccharine  fermeDtation,  or  that 

Vcgetublci.  change  which  is  induced  01^  farinaceous  seeda  by  heat 

»         and  moisture,  which  is  the  germination  of  seeds  or  the 

process  of  malting^  and  the  colouring  fermentation,  or 

ibftt  process  by  -which  the  colouring  matter  of  vegeta* 

117^      bieSy  as  indigo,  is  developed^    In  the  present  section 

Foirkcads-we  propose  to  treat,  f .  Of  Uie  vinous  fermentation; 

2.  Of  the  acetous  or  acid  fermentation  ;  3.  The  panary 

fermentation,  or  the  formation  of  bread )  and,  4.  Of  tho 

pntrid  fermentation. 

I.  Of  the  Vinous  'Fermentation. 

x>  The  vinous  fermentation,  otherwise  denominated 
the  spirituous,  has  been  so  called,  because  the  first  pro- 
.  duct  is  wine,  which  by  distillation  yields  spirits.  Boer- 
haave  was  the  first  who  directed  his  attention  to  trace 
the  caoses,  and  to  observe  the  phenomena  of  fermenta- 
tion. The  same  subject  was  afiterwards  prosecuted  by 
other  chemists,  and  much  was  written  en  the  nature 
and  manufacture  of  wine;  but  till  the  discoveries  of 
modem  chemistry,  and  especially  the  important  one  of 
the  composition  of  water,  nothing  was  ascertained  with 
precision  concerning  the  nature  of  fermentation,  or  the 
changes  which  take  place  on  the  fermenting  substances. 
To  the  experiments  and  researches  of  Lavoisier  on  the 
formation  and  decomposition  of  alcohol,  chemistry  is 
indebted  for  some  of  the  most  important  facts  with  re- 
gard to  the  process  of  fermentation. 

2.  Certain  conditions  are  necessary  to  promote  the 
vinous  fermentation.  The  first  indispensable  condition 
is  the  presence  of  some  saccharine  matter.  Ezperienoe 
has  shewn  that  no  vegetable  substances  are  susceptible 
of  this  fermentation,  which  do  not  contain  sngar.  Thus, 
the  sweet  juices  of  fruits  are  usuaUy  employed  in  this 
process ;  and  particularly,  <for  the  production  of  wine, 
the  juice  of  the  grape. 

Bat  sugar  in  a  state  of  purity,  or  uncombined  with 
other  enbstances,  is  not  susceptible  of  any  change,  A 
certain  quantity  of  water,  therefore,  is  necessary,  that 
the  saccharine  matter  may  be  in  the  liquid  state.  Wa- 
ter, therefore,  is  one  of  the  essential  conditions  of  the 
vinous  fermentation  ;  and .  it  seems  necessary  that  the 
vrater  should  neither  be  in  (00  great  quantity  nor  defi- 
cient. In  the  latter  case  the  fermentation  is  interrupt* 
ed  ;  in  the  former  it  is  promoted  too  rapidly,  and  is  apt 
to  be  converted  into  tlie  next  stage,  the  acetous  or  acid 
fermentation.  When  the  consistence  is  too  great,  wa- 
ter most  be  added,  and  when  it  is  too  fluid,  the  addi- 
tion of  sugar  becomes  necessary. 

The  vinous  fermentation  scarcely  commences,  if  the 
temperature  be  below  60%  but  at  the  temperatare  of 
70^  the  process  goes  op  briskly. 

But  sugar  and  water  alone  do  not  ferment,  without 
4he  addition  of  some  other  substances.  In  the  liquid 
expressed  from  grapes,  which  has  received  the  name  of 
must,  there  are,  besides  sugar,  a  portion  of  jelly,  some 
glutinous  matter,  and  tartar. 

The  contact  of  air  has  been  considered  as  one  of  the 
requisites  of  the  vinous  fermentation ;  but  this  is  not 
necessary,  on  account  of  the  fermenting  liquid  deriving 
any  addition  from  the  atmqephere,  for  the  process  goes 
on  equiilly  well,  when  it  is  excluded,  provided  the  ga- 
seous bodies  wUch  ireibrmed  are  ^rmitted  to  esci^. 


A  large  mass  is  also  favooraUe  for  promoting  the 
vinous  fermentation.  A  small  quantity  of  saccharine 
matter  scarcely  at  all  undergoes  this  change,  while  it 
runs  speedily  to  the  acid  fermentation. 

3.  When  the  substances  which  are  susceptible  of 
this  fermentation,  are  placed  in  proper  circumstances, 
the  process  commences  in  a  few  hours,  or  a  few  days, 
according  to  the  temperature  and  the  quantity  of  li* 
quid  employed.  The  liquid  is  then  agitated  with  an 
intestine  motion  ;  it  becomes  thick  and  muddy ;  tho 
temperature  increases,  and  carbonic  acid  gas  is  disen- 
gaged. The  liquid  is  increased  in  bulk,  and  the  sur* 
face  is  covered  with  a  voluminous,  frothy  matter, 
which  is  owing  to  the  carbonic  acid  gas  adhering  for 
some  time  to  the  viscid  matters  in  the  liquid.  The 
quantity  of  carbonic  acid  gas  disengaged  during  this 
process  is  very  considerable.  It  begins  to  be  evolved 
at  the  commencement  of  the  fermentation,  and  con- 
tinues till  its  terminatfon.  At  the  end  of  a  few  days, 
or  a  longer  or  shorter  time,  accordii^  to  the  temptsra- 
ture  and  other  circumstances,  the  fnrmentatioo  ceases. 
The  liquid  becomes  transparent,  the  matters  which 
occasioned  the  muddtness  having  precipitated  to  the 
bottom,  and  from  having  a  sweet  taste,  it  becomes 
sbar|»  and  hot,  and  from  having  been  viscid  and  gluti* 
nous,  it  becomes  more  liquid  and  lighter.  It  is  now 
converted  into  wine. 

4.  Such  are  the  phenomena  of  fermentation,  from 
which,  and  from  the  nature  of  the  product,  very  consi- 
derable changes  roust  have  taken  place  on  the  compo- 
nent parts.  One  change  has  been  observed  during 
this  process ;  namely,  that  the  quantity  of  sagar  is 
always  dinyinishing,  and,  at  the  end  of  the  process,  ia 
entirely  decomposed.  The  liquid  is  now  more  fluid, 
is  specifically  lighter,  and  has  obtained  a*  vinous  taste; 
which  new  properties  are  ascribed  to  the  formation  of 
sicohol  which  exists  in  all  wine.  It  would  appear, 
from  the  cKperiments  of  M.  Lavoisier,  that  it  is  the 
sugar  only  which  has  strffered  decomposition.  It  is  di- 
vided into  two  portions,  one  of  which  separates,  and  is 
carried  off  in  the  form  of  carbonic  acid  gas,  while  the 
other,  containing  a  greater  proportion  of  hydrogen,  re- 
mains in  the  liquid,  in  the  form  of  alcohol.  Part  of 
the  alcohol  is  carried  off,  and  the  alcohol  which  re- 
mains in  the  liquid  is  combined  with  the  acids  of  the 
wine  and  the  colouring  matter,  from  which  it  must  be 
separated  by  distillation.  The  tartaric  acid,  it  has  also 
been  found,  is  partially  decomposed  during  the  pro- 
cess, and  a  portion  of  malic  acid  is  formed.  It  appears 
from  other  experiments,  that  acetic  gas  is  disenga- 
ged during  this  process,  .from  which  it  is  inferred, 
that  some  others  -of  the  constituents  of  the  fermenting 
liquid  have  been  decomposed,  since  sugar  contains  no 
azote. 

5.  There  is  great  variety  in  the  colour,  flavour, 
and  strength  of  wines.  These  ^differences  depend  on 
the  nature  of  the  soil  and  of  the  grapes,  and  very  of- 
ten on  the  mann^  in  which  it  is  manufactured.  But 
the  component  'parts  of  wine  are  generally  some  acid 
matter,  alcohol,  extractive  matter,  oil,  and  colouring 
matter.  It  has  been  ascertained  by  experiment,  that  aU 
wines  redden  the  tincture  of  turnsole.  The  acid  which 
exists  in  greatest  abundance  in  wine,  was  found  by 
Chaptal  to  be  the  malic  acid  ;  some  portion  of  citric 
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ftcid  mlto  hat  been  ^eteclecl.  Some  wioes,  as  chrnm* 
jwigne,  contain  a  considerable  portion  of  carbenio 
acid* 

«  It  18  to  a  certain  portion  of  alcohol  contained  in 
wines  that  they  owe  their  strength ;  and,  when  wines 
are  subjected  to  the  process  of  distillation,  the  alcohol 
passes  over,  and  the  spirit  which  is  thus  obtained  is 
known  by  the  name  of  brandy. 

The  extractive  matter  found  in  wines  has  been  oh* 
served  to  diminish  in  proportion  to  the  age  of  the  wines, 
as  it  separates  gradually  from  the  liqoid|  and  is  preci- 
pitated to  the  bottom. 

The  flavour  and  odour  of  wines  have  been  ascribed 
to  a  small  quantity  of  volatile  oil }  but  this  quantity  is 
so  small,  that  no  means  hitherto  employed  have  succeed- 
ed to  obtain  it  in  a  separate  state.  Wines  are  distin- 
guished by  a  peculiar  colour,  which  is  owing  to  the  co- 
louring matter  originally  derived  from  the  bosk  of  the 
grape. 

6.  The  juices  of  other  fruits  also  afford  materials  for 
fermentation,  as  that  of  cyder  from  apples,  and  perry 
from  pears.  These  are  distinguished  from  wines  pro- 
perly 80  called,  by  containing  a  greater  proportion  of 
mucilaginous  matter.  The  juice  of  the  sugar  cane  also 
affords  a  fermenting  liquid  from  which  is  obtained  by 
distillation  the  spirit  called  rum, 

7.  Beer  or  malt  liquors,  as  they  are  called  in  Bri- 
tain, are  fermented  liquors  obtained  from  farinaceous 
seeds.  Different  kinds  of  corn  are  employed  for  ttie 
purpose  of  making  beer.  In  Britain,  barley  is  the  most 
common  grain  in  the  preparation  of  this  liquid.  It  is 
first  steeped  in  water,  and  afterwards  thrown  together 
in  a  heap  for  about  24  hours.  ,  During  this  period,  in 
consequence  of  the  moisture  which  has  been  absorbed 
by  the  grain,  the  process  of  germination  commences, 
oxygen  gas  is  absorbed,  carbonic  acid  gas  is  given  out, 
and  heat  is  evolved,  while  the  radicle  is  protruded. 
The  process  having  advanced  thus  far,  is  checked  by 
slowly  drying  the  grain.  For  this  purpose  it  is  spread 
out  on  a  floor,  and  in  this  state  it  is  known  by  the 
name  of  malt.  It  is  afterwards  exposed  to  heat,  fully 
dried,  and  ground  to  a  coarse  powder.  An  infusion 
is  then  made  with  water  about  the  temperature  of 
160^,  which  is  drawn  off;  more  water  is  added  till  the 
whole  soluble  part  of  the  malt  is  extracted.  This  infu- 
aion,  which  has  a  sweet  taste,  from  having  a  portion  of 
saccharine  matter,  is  called  wart.  After  being  boiled 
with  some  bitted  substances,  as  hops,  it  is  allowed  to 
ferment,  and  the  process  of  fermentation  is  in  a  great 
measure  similar  to  that  which  has  been  already  de- 
scribed of  the  fermentation  of  wine.  The  temperature 
most  proper  for  this  fermentation  is  about  60^ ;  the  fer- 
mentation of  wort  is  greatly  promoted,  and  the  quan- 
tity of  the  fermented  liquor  is  more  abundant  with  the 
addition  of  yeast. 

It  has  been  found,  also,  that  the  infusion  of  malt  fer-« 
meats  in  close  vessels,  and  equally  well  as  when  exposed 
to  the  open  air.  During  this  fermentation  carbonic 
acid  gas  is  disengaged,  which  is  mixed  with  a  portion  of 
the  wort.  By  the  distillation  of  the  liquid  obtained  af- 
ter the  fermentation  has  ceased,  alcohol  is  obtained  \ 
the  nature  and  properties  of  which  have  been  already 
described  in  treating  of  that  lii^uid  under  infl^mnnble 

mibstaiKM^ 


II.  Of  the  Acetous  Fermentation.  niioBtr 

1.  In   treating  of  acetic  acid,   which   is  the  pro-      '^ 
duct  of  this  fermentation,  we   have    already   detail- 
ed the    method   proposed  by  Boerhaave  for  the  ma- 
nufacture  of  vinegar,    and   vre  have   also  described 

the  properties  of  that  acid.     All  that  is  now  aecessaiy, 
therefore,  is  shortly  to  state  the  general  phenonieiia     91S4 
which  are  exhibited  during  this  fermentation.    When  PheiMBi- 
wine  or  beer,  which    is  the  product  of  the  vinous »■* 
fermentation,  is  exposed  to  a  temperature  between  70* 
and  90^,   it  becomes  gradually  turbid  ^   the  tempers- 
ture  is  increased  ;  it  is  agitated  with  intestine  motioni, 
and  flaky  substances  are  seen  floating  through  it  in  all 
directions.     The  intestine  motions  at  last  subside,  the 
liquid  becomes  trensparent  by  the  matters  which  ren- 
dered it  tui-bid   precipitating  to  the  bottom  of  the 
vessel.    The  liquid  has  now  assumed  different  proper- 
ties ;  it  is  converted  into  acetic  acid  .or  vinegar.  1,8; 

2.  The  conditions   necessary  for  the  acetous  fer-Ctsdiiaitt 
mentation  are,  a  considerable  elevation  af  temperatare, 

and  exposure  to  the  air  of  the  atmosphere.  During 
this  fermentation  oxygen  is  absorbed  from  the  air,  and 
unless  this  absorption  takes  place,  the  fermentation 
does  not  go  on.  It  is  necessary  that  the  substances  to 
be  subjected  to  this  fermentation  contain  a  certain  pro- 
portion of  extractive  matter  j  for  if  they  are  entirely 
deprived  of  it,  the  process  does  not  go  on.  Weak  wioei 
or  beer  are  more  readily  converted  into  vinegar  thsn 
strong  wine  J  but  when  the  process  of  fermentatioa 
has  commenced  on  the  latter,  the  product  is  a  stronger 
and  better  vinegar.  i^u 

3.  In  examining  the  products  of  this  fermentatioD,ciim» 
it  has  been  found,  that  the  malic  acid  and  the  alcohol 
which  previously  existed  in  tlie  wine,  have  entirely 
disappeared,  so  that  by  their  decomposition,  they  have 
contributed  to  the  formation  of  the  vinegar.  Sods 
portion  of  the  extractive  matter  also  has  been  decom- 
posed. The  acetic  acid  is  formed  also  during  the  de- 
composition of  many  yegetable  substances,  either  by 
means  of  heat,  or  other  chemical  agents. 

III.  Of  the  Panary  Fermentation,  or  of  Bread. 

I.  The  fermentation  which  takes  place  in  making Ktitn«f 
bread  is  supposed  to  be  peculiar ;  but  the  P^noB*^"^^**.^ 
and  product  have  not  been  sufficiently  examined  tobe"^ 
able  exactly  to  ascertain  its  nature.     The  process  is 
extremely  simple.      Wheat  flour,  which  is  generally 
employed,  is  formed  into  a  paste  with  water,  the  propor- 
tions of  which  vary  according  to  the  age  and  quality 
of  the  flour.     After  some  time  it  is  agitated  with  so 
Joternal  motion,    similar  to  the  other  fermentations, 
in  consequence  of  the  action  of  the  component  psrts 
upon  each  other,  the   fbrmation  of  new  compooods, 
and  the  evolution  of  gaseous  naatter.     Water  is  es- 
sentially requisite  in  this  fermentation.     One  of  the 
changes  which  have  taken  place  during  the  process,  is 
that  the  gluten  which  constitutes  a  part  of  the  Hoar 
has  disappeared.      It  is  entirely  decomposed.     This 
matter  has  acquired  a  sou^  disagreeable  taste,  and  if 
it  is  made  into  bread,  it  is  found  nnfit  to  be  eaten*  siSl 

A  Quantity  of  new  paste  i»  tfcen  pre|»ared,  and  sLcaiO' 
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•mall  qaftntity  of  the  old  soar  paste  is  aMed  to 
it.  This  prodoces  rapid  fermentation.  The  soor 
paste,  thus  added,  to  promote  the  fermentation, 
is  called  ieaven^  and  the  hread  prepared  by  this 
process  has  received  the  name  of  leavened  hread;  a 
distinction  which  has  been  known  to  mankind  from 
the  earliest  ages  of  the  world.  It  is  frequently  men* 
tinned  in  Scripture,  io  the  Jewish  history*  It  requires 
some  attention  to  be  %b1e  to  determine  the  exact  quan- 
tity of  leaven  necessary  for  the  proper  fermentation  of 
the  pfiste.  When  it  is  deficient  in  quantity,  the  pro- 
cess of  fermentation  is  interrupted,  and  the  bread  thus 
prepared  is  solid  and  heavy,  and  if  too  much  leaven 
be  used,  it  communicates  to  the  bread  a  disagreeable 
•our  taste«  When  the  fermentation  succeeds,  the  paste 
•wells  up,  and  is  greatly  enlarged  in  bulk,  which  is 
owing  to  the  formation  of  a  quantity  of  gas,  which  is 
confined  within  the  mass,  by  the  viscidity  of  the  gluti- 
nous part  of  the  flour. 

Other  substances  are  employed  to  promote  the  fer* 
mentation  of  paste  for  the  purpose  of  making  bread  ^ 
one  of  the  most  common  is  the  matter  which  col- 
lects on  the  snr&ice  of  fermenting  liquids  from  fari- 
naceous matters.  This  substance,  which  is  called 
barm  or  yeast,  is  equally  efficacious  in  producing  fer- 
mentation, and  is  less  apt  to  contaminate  the  bread 
with  any  disagreeable  taste.  As  it  is  collected  on 
the  surface  of  fermenting  beer,  it  was  examined  by 
Westrumb,  and  was  found  to  contain  a  great  variety 
of  ingredients.  Besides  the  water,  which  was  in 
greatest  proportion,  it  consisted  of  gluten,  sugar,  and 
mucilage,  with  a  quantity  of  alcohol,  and  a  small  portion 
of  malic,  acetic,  and  carbonic  acids.  The  essential 
parts  of  barm  or  yeast  were  found,  by  the  same  che- 
mist, to  be  gluten  mixed  with  a  vegetabje  acid  j  and 
therefore  yeast,  which  has  been  collected  and  pot 
into  bags  strongly  pressed  and  dried,  by  which  means 
it  is  obvious  many  of  the  component  parts  must  be 
separated,  has  been  found  equally  fit  for  fermentation. 

a.  When  the  paste  has  undergone  the  proper  de- 
gree of  fermentation,  it  is  formed  into  loaves,  and  in- 
troduced into  an  oven,  which  has  been  previoasly 
heated.  The  same  temperature  is  as  nearly  as  pos- 
sible employed  for  the  baking  of  bread.  This  is  re- 
gulated by  throwing  a  little  flour  on  the  bottom  of 
the  oven.  If  it  becomes  black,  without  taking  fire, 
the  oven  is  supposed  to  have  acquired  a  proper  tem- 
perature.    This  is  found  to  be  about  448*. 

3.  If  the  fermentation  has  been  properly  conducted, 
the  bread  during  the  process  of  baking  enlarges  in 
bulk,  becomes  light  and  porous,  and  is  full  of  eyes  or 
cavities,  in  consequence  of  tlie  extrication  of  the  gas 
whidi  was  confined  by  the  viscid,  glutinous  matter, 
and  now  driven  oflP  by  means  of  heat.  It  is  also  con- 
siderably lighter,  in  consequence  of  the  evaporation  of 
moisture ;  and  it  still  continues  to  lose  weight  by  being 
kept,  if  it  be  exposed  to  the  air.  When  it  is  first  re- 
moved from  the  oven,  bread  is  distinguished  by  a  pe- 
culiar taste  and  odour.  These  are  also  carried  off  by 
the  evaporation  of  the  moistore,  unless  it  be  prevent* 
ed  by  excluding  the  air.  The  component  parts  of 
bread,  so  far  as  they  have  been  inveitigated,  are  quite 
different  from  those  of  the  flour,  so  that  these  have 
■ndergone  a  chemical  change. 

4f  Loaf  bread  is  nsaally  mad^  of   wkeat  floor, 
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which  is  found  most  proper  for  this  purpose,  in  conse-  Dccompo- 
quence  of  the  great  proportion  of  gluten  which  It  con-    lition  ef 
tains.      Rye  is  also  frequently  employed  in    making y^^^*^J*J 
bread,  but  being  deficient  in  the  proportion  of  gluten,      ^^ 
it  is  less  proper  for  the  purpose,     firead  made  of  rye  Bread  of 
has  not  the  lightness  and  porousness  of  the  wlieatenryeaod 
loaf.     Parmentier  has  described  a  process  for  making  P^^^^^^ 
bread  from  potatoes.    The  potatoes  are  boiled  and  re- 
duced to  a  fine  paste ;  but  before  they  can  be  con- 
verted into  bread,   it  is  necesiiary  to  add   an  equal 
weight  of  starch  obtained  from  the  same  root.     In  this 
way  a  white,  well-raised  bread,  it  is  said,  is  obiatned. 

To  a  fermentation  somewhat  similar  is  ascribed  the      1194 
production  of  the  colouring  matter  of  some  vegetable  ^^^l^^^^l^ff 
substances,  as  for  instance  that  of  indigo  ^  in  this,  how- 1^"""^^ 
ever,  greater  changes  are  effected.      In  this  process 
the  indigo  plants  are  put  into  water,  which  is  soon  agi- 
tated with  an  intestine  motion.   It  is  also  accompanied 
with  an  increase  of  temperature,  the  production  of  a 
frothy  matter  on  the  surface,  and  the  evolution  of  aa 
elastic  fluid,  which  is  a  mixture  of  carbonic  acid  and 
carbonated  hydrogen  gas.    During  this  process,   the 
colouring  matter  of  the  plant  is  separated  and  precipi- 
tated, from  which  Foorcroy  proposes  to  denominatd 
this  the  colouring  fermentation. 


IV.  Of  the  Putrid  Fermentation  of  VegeUbles. 


1*95 


1.  The  potrefactive  process  is  the  last  stage  in  theKauiic. 
decomposition  of  vegetable  matters.   In  some  the  parts 

are  completely  separated,  and  resolved  into  their  pri- 
mary elements,  by  the  escape  of  those  substances  by 
which  they  were  mutually  held  together.  In  others 
new  compounds  are  formed,  by  a  new  set  of  attractions 
and  combinations.  %%p€ 

2.  Several  conditions  are  necessary  to  promote  pn-CoDditioas. 
trefaction.    The  first  requisite  is  water,  without  which 

the  process  does  not  go  on.  When  vegetables  are  kept 
perfectly  dry,  they  undergo  no  change.  The  contact 
of  air  is  also  necessary,  and  a  moderate  temperature. 
When  the  temperature  is  too  high,  the  moisture  is 
carried  off  by  evaporation,  before  the  changes  in 
which  this  process  consists  can  be  effected  \  but  when 
the  moisture  is  not  carried  off,  the  higher  the  tem- 
perature, the  more  rapid  is  the  putrefaction.  ^^^^ 

3.  When  vegetables  are  placed  in  proper  circum- Fheaooie^ 
stances  to  favour  this  process,  the  colour  and  consist- ns. 
ence   are   soon   changed  \   the  texture  is  destroyed, 

the  fibres  are  separated  \  the  soft  and  liquid  parts  swell 
up  and  are  covered  with  froth  \  elastic  fluids  are  dis- 
engaged, the  temperature  is  increased,  snd  sometimes 
so  high  as  to  produce  actual  inflammation.     The  gases  ■ 
which  are  disengaged,  are,  after  the  process  baa  fairly 
commenced,  accompanied  with  a  fetid  odour.      They 
are  composed  of  a  mixture  of  carbonated  hydrogen, . 
carbonic  acid,  and  axotic  gases. .  After  these  phenome- 
na have  continued  for  some  time,  which  is  longer  or: 
shorter,  according  to  the  nature  and  consistence  of  th^ 
vegetable  matters,  great  part,  it  appears,  has  been  dis- 
sipated by  evaporation.     There  remains  a  dark-colour- 
ed substance,  containing  the  more  fixed  materials  of  the 
vegetable,  as  the  earths  combined  with  the  acids  and 
part  of  the  carbon.  %%)% 

4.  In  observing  the  necessary  copditions,  the  pheno-  Chaages. 
meiia,  and  the  products  of  the.pntrid  fermentation  of 

TCgetableSi 
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Component  ▼egetables,  th*  inflaence  of  the  nomerous  attractions 
Parta  of   of  the  different  materials  which  enter  into  their  com" 


Vegetables  position  is  manifest  Part  of  the  hydrogen  combines 
with  the  oxygen,  and  is  carried  off  in  the  state  of 
trater,  part  escapes  in  the  state  of  gas  combined  with 
ft  portion  of  carbon,  and  another  portion  of  hydrogen 
unites  with  the  axote  of  those  plants -which  contain  it, 
and  forms  ammonia.  A  fonrth  part  remains  behind, 
and  communicates  odour  and  colour  to  the  residuary 
mass.  The  carbon  combines  partly  with  the  disengaged 
fcydrogen,  partly  with  the  oxygen,  forming  carbonic 
acid,  and  part  remains  behind.  The  oxygen  is  divided 
between  the  hydrogen  and  carbon,  forming  compounds 
of  which  'these  elements  are  the  base, 

StcT,  III.  Of  the  CoiiPONENT  parts  of  Vkgetablrs. 

I.  Having  in  the  two  former  sections  given  a  short 
view  of  the  functions  and  spontaneous  decomposition 
of  plants,   we   are   now  to  consider  the  nature  and 
tS99      properties  of  tho5;e  substances  which  enter  into  their 
01>tuncd    cortiposition.     Some  of  these  substances  are  obtained 
hrdiffierent  from  plants,  while  they  continue  to  exhibit  the  phe- 
■^    **'    nomena  of  vegetation;    such  are  saccharine  matters 
obtained  from  the  sap,  which  is  extracted  by  wound* 
iog  the  bark  and  wood,  without  mbch  seeming  injury 
to  the  health  and  growth  of  the  plant  \  and  such  too 
are  gummy  and  resinous  matters,  which  many  plants 
throw  off  by  spontaneous  exudation  \  and  which,  so  far 
from  being  injurious,  is  perhaps  necessary  in  some  de« 
gree  to  vegetation  \  but,  in  general,  the  substances  form- 
ed during  the  process  of  vegetation,  or  which  are  con* 
stituent  parts  of  vegetable  matters,  can  only  be  obtained 
by  the  destruction  of  the  vegetable  itself.     These  are 
procured  by  different  processes,  which  we  shall  shortly 
describe,  in  treating  of  the  nature  and  properties  of 
1300      ®<^ch  individual  substance. 
Eoumera-        2.  The  component  parts  of  vegetables,  so  far  as  they 
tionofsub.  have  been  examined,  and  sufficiently  characterized  by 
stances.      dJatinct  properties,  may  be  enumerated  under  the  fol- 
lowing heads : 

1.  fcltfm, 

2.  Sugar, 

3.  Jelly, 
4*  Acids, 

5.  Starch, 

6.  Albumen, 

?•  Gluten, 
.  Extractive  matter, 
9.  Colouring  ditto, 
10.  Bitter  ditto, 
XI.  Narcotic  ditto^ 

12.  Oils, 

13.  Waar, 

14.  Camphor, 

15.  Caoutchouc, 

16.  Resins, 

17.  Gum-resins, 

18.  Wood, 

19.  Tan, 

20.  Sober, 

21.  Alkalies, 

22.  Earths, 
^3.  Metals. 

'  X 
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Vegelabln. 

I.  Gum  exudes  from  many  trees  during  the  ptotess ^""^'■"•^ 
of  vegetation,  in  the  form  of  a  viscid,  transparent,  in- £xjj[^jj^^ 
sipid  fluid.     The  finer  kind  of  gum  is  obtained  chieflygiK]  propc 
from' the  mi-noia  ntiotica^  a  plant  which  is  very  com mont>a. 
in  many  parts  of  Africa.     This  gum  is  usually  distin- 
guished by  the  name  o^ gum  arabic.     After  it  separates 
from  the  tree,  the  watery  part  evaporates,  and  tlie  gum 
remain^  behind,     tt  has  then  some  degree  of  hardness, 
and  is  so  brittle  that  it  may  be  reduced  to  fine  powder. 
It  retains  its  transparency,  is  generally  of  a  yellow  co- 
lour (  but,  when  pure,  it  is  entirely  colourless.    It  has 
neither  taste  nor  smell.     The  speciGc  gravity  is  from 
1.316  to  1.481.  r/i 

2.  Gum  is  not  changed  by  exposure  to  the  air,  butAciiosor 
it  is  deprived  of  its  colour  by  the  action  of  the  sun's  ligbt^'*'^ 
When  it  is  exposed  to  heat,  it  becomes  soft,  swells  up, 
gives  out  air-bubbles,  blackens,  and  is  reduced  to  char- 
coal.    During  the  change  it  gives  out  very  little  flsme, 
and  is  greatly  enlarged  in  volume.     It  readily  dissolves 
in  water.    Th«  solution  is  thick  and  adhesive,  and  well 
known  as  a  paste,  under  the  name  of  mucilage.    This 
solution  is  little  disposed  to  decomposition,     fiy  evapo- 
ration the  whole  of  the   gum  may  be  obtained  un- 
changed, ijs* 
3.  Gum  is  soluble  in  the  vegetable  acids  without  de-Ofiddft 
composition.     Sulphuric  acid  decomposes  it,  and  con- 
verts it  into  wati^r,  acetic  acid,  and  charcoal.     With 
the  assistance  of  beat,  muriatic  acid  produces  a  simi- 
lar effect.      Oxymuriatic  acid  converts  it  into  citric 
acid. 

Gum  is  soluble  in  nitric  acid  with  the  assistance  of 
heat.  Nitrous  gas  is  emitted  during  the  solution,  and, 
when  it  cools,  saclactic  acid  is  deposited.  Malic  acid 
appears  at  the  same  time  ;  and,  by  continuing  the  heat, 
the  gum  is  at  last  converted  into  oxalic  acid.  Four 
hundred  and  eighty  grains  of  gum,  digested  with  six 
ounces  of  nitric  acid,  afforded  Mr  Cruickshank  210 
grains  of  oxalic  acid,  and  six  grains  of  oxalate  of  lime.  2304 
4*  By  puring  alcohol  into  a  mucilaginous  solntion,  AlcoboL 
the  gum  is  precipitated,  so  that  it  is  insoluble  in  this 
liquid.     It  is  also  insoluble  in  ether.  ^305 

5.  Mr  Cruickshank  distilled  480  grains  of  gum  arabic  Dtitiil*> 
by  exposing  it  to  a  red  heat  in  a  glass  retort,  and  ob-tioOi 
tained  the  following  products : 

Acetic  acid  mixed  with  some  oil  210  grs. 

Carbonated  hydrogen  and  carbonic  acid  gases  164 
'Charcoal  -  -  -  96 

liime  and  a  little  phosphate  of  lime  -  20 


480 
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Thus  the  constitnent  parts  of  gum  are,  oxygen,  hy-Cowtiti-* 
^rogen,  carbon,  azote,  and  lime.  ^         ^^vy? 

6.  Besides  gum  arabic,  the  properties  of  which  ^^qi,^^ 
have  now  described,  there  are  different  species  of  gum f^^gj^tbtf 
obtained  from  different  plants,  which,  however,  in  their pbnti. 
general  properties  resemble  gum  arabic.     In  some  in- 
deed they  seem  to  be  different,  but  these  differences  have 
not  been  distinctly  ascertained.     Gum  tragacantb,  the 
produce  of  the  astragalus  tragacantka^  which  is  in  the 
form  of  vermicular  masses,  is  less  transparent  than  gum 
arabic,  less  soluble  ia  vrater,  and  more  adhesive  \  bat 

yields 


Vies. 
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CompiMient  yields  by  distillation  similar  products.     Gum  obtained 

Pmxtsof   from   the    cherry  and   plum    tree,   is    of  a  brownish 

Vc^etable^  cplQUf ^   softer  and  more  soluble  in  water,   but  seems 

'         otherwise  to  possess  nearly  the  same  properties  as  gum 

Mucilage  ?•  Gum  in  the  state  of  mucilage  exists  in  a  great  num* 
eitiu  in  ber  of  plants,  and  especially  in  the  roots  and  leaves, 
many  Jt  seems  to  be  most  abundant  in  bulbous  roots,  as  those 

plantt.  ^f  ^1^^  hyacinth,  which  contain  such  a  quantity  that 
they  may  be  advantageously  employed  in  place  of  gum 
ftvabic.  It  is  obtained  also  in  considerable  quantity 
from  many  of  the  lichens,  and  most  of  the  fuci.  Mu- 
cilage is  found  in  greatest  proportion  in  young  plants, 
but  this  proportion  diminishes  with  the  age  of  the  plant. 
It  is  a  principal  constituent  in  the  leaves  and  roots  of 
esculent  vegetables. 

8.  In  the  state  of  mucilage,  gum  constitutes  a  nutri- 
tious aliment.  On  account  of  its  adhesive  properties 
it  is  employed  as  a  paste,  and  by  the  calico-printers  to 
mix  with  their  colours  to  give  them  consistency.  It  is 
well  known  as  a  component  part  of  ink,  t^  prevent 
the  precipitation  of  its  more  insoluble  ingredients, 
and  it  forms  a  very  valuable  article  in  the  Materia 
Medica. 

11.  Of  Sugar. 

In  alT  parti      I*  Sugar  exists  in  every  part  of  plants.     It  is  found 
of  plants     in  the  roots,  as  those  of  the  carrot  and  beet  root ;  in 
the  stems,  as  in  the  birch,  the  maple,  some,  palms,  and 
especially  the  sugar-cane  j  in  the  leaves,  as  those  of  the 
^  ^,  J      ash  'y  in  the  flowers,  the  fruits,  and  seeds. 
Sa^rar^ane.      2.  But  the  sugar  which  now  forms  a  very  extensive 
article  of  commerce,  and  may  be  considered  as  a  neces- 
sary of  life,   is  entirely  obtained  from   the  juice   of 
the   sugar-cane,   which    is   chiefly   cultivated    in    the 
East  and  West  Indies,  for  the  purpose  of  extracting 
the  sugar.       When  the  plants  have  arrived  at  their 
^  full  growth,  which  in  the  West  Indies  is  in  the  course 

Manufac.    of  J  2  or  1 4  months,  they  are  cut  down  and  bruised 
tu.'e.  by  means  of  machinery  ^    the  juice  which   is  collect- 

ed is  conveyed   to  iron   boilers,  where    it  is    boiled, 
with  the  addition  of  a  small  quantity  of  quicklime,  and 
'  the  impurities  which  rise  to  the  surface  are  scummed 
off.     The  boiling  is  continued  till  it  acquires  the  con- 
sistence  of  syrup,  after  which  it  is  put  into  shallow  ves- 
,  sets,  where  it  is  allowed  to  cool  and  granulate.    .In  ge- 
neral, it  is  afterwards  put  into  hogsheads,  in  which  it  is 
imported  to  Europe,  the  bottoms  of  which  are  perfo- 
rated, that  the  molasses  with  which  the  sugar  is  mixed 
may  be  allowed  to  drain  off.     Sometimes  it  is  put  into 
conical  earthen  vessels,  open  at  both  ends,  the  base  of 
which  is  covered  with  moist  clay,  so  that  the  water 
filtres  through  the  sugar,  and  carries  with  it  a  greater 
quantity  of  the  molasses  and  other  impurities.     The  su- 
gar thus  treated,  is  called  clayed  sugar.     It  is  not  dif- 
ferent from  the  former,  but  Jn  being  somewhat  purer. 
The  addition  of  quicklime  in  the  boiling  is  supposed  to 
take  up  some  vegetable  acids  which  prevent  the  granu- 
3313      lation  of  the  sugar. 
Raw.  3.  In  this  state  the  sugar  is  known  in  commerce  by 

the  name  of  raw  Muscovado  sugar*  It  i«  still  farther 
purified  by  dissolving  it  in  water,  and  boiling,  when 
the  impurities  which  rjse  to  tlie  surface  are  again  re- 
moved I  a  quantity  of  lime  is  also  added,  and  it  is  clari- 
fied with  blood.     Whea  boiled  down  to  a  proper  con* 
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sisteney,  it  is  put  Into  unglazed  earthen  vessels  of  a  Component 
conical  shape,  and  inverted  to  allow  the  water  from    Parti  of 
the  moist  clay  with  which  the  base  of  the  cone  is  cover-  V«gctablei. 
ed,  to  pass  through  the  sugar,  and  carry  off  its  impuri-         ' 
'  ties.   It  is  still  farther  purified  by  again  dissolving  it  in 
water,  and  subjecting  it  to  a  similar  process.     Accord- 
ing to  the  number  of  processes  to  which  it  has  been 
subjected,   it  is  called  single    or  double   refined  su- 
gar. ...  .    .  *3»4 

4.  Sugar  in  this  state  is  of  a  white  colour ;  it  is  well  Propertiti. 

known  for  its  sweet  taste }  it  has*no  smell.  It  has  some 
degree  of  transparency  when  it  is  crystallized.  It  is  con- 
siderably hard  j  but  it  is  brittle,  and  may  be  easily  re- 
duced to  powder.  It  is  phosphorescent  in  the  dark. 
When  the  solution  of  sugar  in  water  is  concentrated, 
it  crystallizes  in  the  form  of  six-sided  prisms,  terminated 
by  two-sided  snmmits.  The  specific  gravity  of  sugar 
is  1.4045.  ^  23^5^ 

5.  When  sugar  ia  exposed  to  heat,  it  melts,  swells  op,  Actioa  of 
becomes  of  a  dark  brown  or  black  colour,  emit;s  air^^^ 
bubbles  with  a  peculiar  smell,  which  has  been  called  co- 
romeL     If  a  red  heat  be  applied,  it  suddenly  bursts  into- 
flames,  with  a  kind  of  explosion. 

6.  Neither  oxygen  nor  azote  have  any  action  on  su- 
gar.    It  is  not  altered  by  exposure  to  the  air.     If  the 

air  be  moist,  it  absorbs  a  little  water.     There  is  no  ac-      ^1^15 

tion  between  hydrogen  and  sugar.    It  is  very  soluble  in  Waicx. 

water  j  at  so  low  a  temperature  as  48^  water  dissolves 

its  own  weight  of  sugar.*'   This  power  increases  with 

the  temperature  of  the  water.   When  water  is  saturated 

with  sugar,  it  is  called  syrup,  which  by  concentration 

and  rest  affords  crystals.  2$\r 

7.  Sugar  is  soluble  in  many  of  the  acids.     It  is  de-  Ackti., 
composed  by  sulphuric  acid  ^   when  heat   is  applied, 

the  acid  itself  is  decomposed,  and  converted  into  sul- 
phurous acid  'y  and  a  great  quantity^  of  charcoal  is  de- 
posited. 

Nitric  acid  acts  on  sugar  with  considerable  violence^ 
an  effervescence  is  produced,  nitrous  gas  is  emitted  y  and 
the  sugar  is  converted  into  oxalic  and  malic  acids. 

Muriatic  acid  gas  is  sloivly  absorbed  by  sugar,  which 
becomes  of  a  brown  colour,  and  acquires  a  very  strong 
smelU  Sugar  ia  instantly  dissolved  when  it  is  thrown 
in  the  state  of  powder  into  liquid  oxymuriatic  acid  j  it 
is  converted  iftto  malic  acid,  while  the  oxymuriatic  acid 
is  deprived  of  its  oxygen,  and  reduced  to  the  state  of 
muriatic  acid.  Alcohol  readily  dissolves  sugar.  One 
part  of  sugar  is  soluble  in  four  of  boiling  alcohol. 
Sugar  also  combines  with  the  oib,  and  by  this  means, 
they  may  be  mixed  with  water»  ^^^ 

8.  The  fixed  alkalies  combine  with  sugar,  and  de-AIkaUti.^ 
prive  it  of  its  sweet  taste ;  but  by  adding  sulphuric  acid, 
and  precipitating  the  sulphate  which  is  formed  by  means 
of  alcohol,  the  taste  is  restored.  Some  of  the  earths 
as  lime,  combine  with  sugar,  and  form  similar  com? 
pounds. 

9w  The  sulphurets,  hydro-sulphurets,  and  pbosphu- SolplinrcU, 
rets  of  the  alkalies  and  some  of  the  earths,  decompose  &-G. 
sugar,  and  reduce  it  to  a  state  some  what  similar  to  gum» 
Mr  Cruickshank  dissolved  a  quantity  of  sugar  in  alcOf 
hoi,  and  added  to  it  phosphuret  of  lime.  After  expos- 
ing the  mixture  to  the  open  air  for  some  days,  it  was 
evaporated,  and  water  was  added.  There  was  no  evo- 
lution of  gas,  and  the  phosphuret  was  found  converted 
into  a  phosphate.  By  filtering  the  liquid,^  and  by  eva- 
poration^ 
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ComfMrnentporation,  a  tenacioat  subttaneei  rciembling  gom,  re« 
Parti  of    matned  behind. 

Tcgcublefc  ,Q^  By  distilling  sngtr  in  a  retort,  tie  fint  part  of 
the  product  is  water,  nearly  in  a  state  of  parity.  Aca* 
tic  acid  with  a  little  oil  next  comes  oTer,  and  afterward 
empyreumatic  nil.  A  balky  carbonaceous  matter,  which 
sometimes  contains  a  little  lime,  remains  behind.  Mr 
Cruickshank  obtained  by  the  distillation  of  480  gtraint 
of  pure  sugar,  by  means  of  a  red-heat, 

Acetic  acid  and  oil  270  grs* 

Charcoal  120 

-Carbonated  hydrogen  and  carbonic  acid  gases     '90 


480 
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CoBstiitteat  Sugar,  therefore,  is  composed  of  oxygen,  carbon, 
and  hydrogen.  The  proportions  of  its  constituent  parts, 
according  to  LaToisier,  are  the  following : 

6. 


Oxygen 

Carbon 
Hydrogen 


8 


100 
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lUpla  XI.  Sugar  is  also  obtained  from  the  juice  of  the  ma- 

'H">'*  pie  tree  in  North  America.  The  juice  is  extracted 
from  the  tree  daring  the  ascent  of  the  tap  in  the  spring 
season.  A  single  tree,  it  is  said,  yields  from  20  to  30 
gallons  of  sap,  from  which  are  obtained  five  or  six  libs, 
of  sugar.  It  is  manufactured  in  the  same  way  as  the 
•5li     juice  of  the  sugar  cane. 

Beet  rooU  It  has  lately  been  proposed  to  extract  sugar  from  the 
root  of  the  beet ;  and  the  attempt  has  been  made,  even 
in  the  large  way,  by  Achard  of  Berlin.  The  pro- 
cess which  he  followed  is  to  boil  the  roots,  cot  them 
into  slices,  and  extract  the  juice  by  pressure.  The 
roots  are  again  put  into  water  for  1 2  hours,  and  agaia 
subjected  to  the  press.  The  liquids  thus  obtained  are 
filtered  through  flannel,  boiled  down  to  3,  and  filtered 
a  second  time.  The  remaining  liquid  is  reduced  by 
boiling  to  l  of  the  original  quantity,  and  again  filter^ 
ed.  It  is  then  evaporated  to  the  consistence  of  syrup. 
The  crust  which  forms  otf  the  surface  must  be  broken 
from  time  to  time,  and  the  spontaneous  evaporation 
allowed  to  continue  till  the  surface  is  covered  with  a 
viscid  pellicle,  instead  of  the  crystals  which  fint  form 
on  it.  The  whole  mass  is  then  introduced  into  woollen 
bags,  and  the  mucilage  is  separated  by  pressure.  This 
sugar,  which  in  many  respects  possesses  tlie  properties 
of  common  sugar,  is  contaminated  with  some  matter, 
which  communicates  a  bitter  nauseous  taste.  Many 
other  plants  also  contain  sugar,  either  in  the  roots,  the 
sap,  or  the  seeds.  It  exists  ii\  wheat,  barley,  beans, 
pease,  and  other  leguminous  seeds,  especially  when  they 

t\%\     ^^^  J^^^K*  '^^  considerable  quantity. 
Xjt^t,  '  12.  The  uses  of  sugar  are  so  familiar,  that  it  is 

scarcely  necessary  to  enumerate  them.  In  most  coun- 
tries where  it  can  be  obtained,  it  may  be  considered  in 
some  measure  as  a  necessary  of  life.  It  contains  a  great 
proportion  of  nutritious  matter.  It  is  not  changed  by 
the  action  of  the  air,  so  that  it  may  be  preserved  for 
any  length  of  time.  It  is  employed  to  preserve  other 
vegetable  matters  from  putrefaction,  and  sometimes  it 
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is  also  advantageoaaly  applied  to  a  eiailar  paq|KNe  bcMpoBea 
the  preservation  of  animal  snbotanoet.  Pvti  if 

V^pubb. 


ni.  Of  Jelly. 


Kh 


.  1.  Jelly  is  a  soft  ttemuloos  substance  which  is  ob-PRgm* 
tained  from  the  joioe  of  diflcrent  fruits,  especially  fromtMo. 
currants  and  bramble  berries^  The  juice  is  extracted 
by  expression,  and  when  it  is  allowed  to  remain  at 
rest,  it  coagulates.  It  is  still  mixed  with  a  portion  of 
aqueons  liquid)  but  this  being  poured  oflf,  and  the 
coagulated  part  washed  with  water,  the  jelly  remains 
nearly  pure. 

2.  It  is  sometimes  perfectly  colonrieas,  but  freqoeotppitp^ 
ly  tinged  with  the  colouring  matter  of  the  froiL    It  is 

of  a  soft,  tremulous  consistence,  and  haa  an  agreeable 
slightly  acid  taste.  It  dissolves  readily  in  hoi  water, 
and  again  coagulates  on  cooling.  In  cold  water  it  is 
nearly  insdoble.  It  is  deprived  of  the  pn^rty  of 
coagulating  by  boiling,  and  then  it  is  similar  to  moci- 
laginous  matter.  ^.^ 

3.  By  coagulating  the  juices  of  the   finiits  which  RmmUm 
yield  jelly,  separating  the  liquid  parta  by  filtnUioo,guB' 
afterwards  washing  the  coagulum  with  cold  water,  sad 

by  allowing  the  mass  to  dry,  it  is  found  diminished  in 
bulk,  and  is  transparent  and  brittle,  having  many  of 
the  propertiea  of  gum }  so  that  it  baa  been  sopposed 
that  jelly  is  this  latter  substance  in  combination  with 
some  vegetable  acid.  ^,^ 

4*  Jell  J  is  converted  into  oxalic  acid  by  means  of  Actioi  of 
nitric  acid.     It  combines  readily  with  the  alkalies  ^  nitric  adi 
an4  when  it  is  distilled,  it  yields  a  considerable  portion 
of  acetic   acid   mixed    with  oil, ,  but  no  perceptible 
quantity  of  ammonia.    Jelly  is  found  in  all  the  acid 
fruits,  as  in  gooseberries,  oranges,  and  lemons. 

IV.  Of  Acids. 

T.  The  acids  which  exist  in  many  vegetables  are  stEuiij 
once  recognized  by  their  taste.  These  acids  were  for-kBowi* 
merly  denominated  esseniiui  »alU  rf  veg^tahfeSf  and  it 
was  supposed,  that  all  essential  salts  were  the  same,  snd 
were  oomposed  of  tartar,  or  vinegar.  But  Scheele^s 
discovery  of  the  citric,  malic,  and  gallic  acids,  which 
possessing  distinct  properties  from  those  of  tartaric  and 
acetic  acids,  proved  the  contrary.  Some  vegetables 
contain  only  one  acid,  as  oranges  and  lemons,  which 
contain  citric  acid  only.  In  other  vegetables  two 
acids  are  found,  as  in  gooseberries  and  cnnantB,  the 
malic  and  citric  acids ;  and  sometimes  three,  as  the 
tartaric,  citric,  and  malic  acids,  which  exist  togetlier 
in  the  pulp  of  the  tamarind.  As  the  acids  which  exist 
in  vegetables  have  been  already  described,  with  the 
method  of  preparing  them,  it  is  now  only  necesssry 
to  enumerate  the  vegetable  acids,  specifying  at  the 
same  time  some  of  the  plants  from  which  they  are  ob* 
tained.  }js; 

2.  Acetic  acid  has    been  discovered  in  the  ssp  of  Aeciic 
some  trees,  and  in  the  acid  juice  of  ctcer  arietimtm. 

In  the  latter  it  is  mixed  with  oxalic  and  malic  acids. 
Acetic  acid  was  detected  by  Scheele  in  the  Mmifuait 
nigra  or  elder.  y,p 

3.  Ox.ilic  acid  exists  in  combination  with  potash,  10  Oulic. 
the  leaves  of  the  oxalis  acttosetla  or  wood-sorrel.    In 
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odwr  tpecles  betonging  to  the  um»  fleam,  sod  in  some 
species  of  ramext  it  is  in  tbe  sUte^of  acidulous  oxalate 
*of  potash.  Oxalate  of  lime  has  been  found  in  tbe  root 
of  rhubarb* 

4*  The  following  vegetable  substances  contain  tar^ 
tarie  acid  }  in  which,  however,  it  is  combined  with 
potash,  in  the  state  of  acidulous  tartrate  of  potash* 
In  this  state  it  is  found  in  the  pulp  of  the  tamarind, 
the  juice  of  grapes,  of  mulberries,  of  mmex  acetosa 
or  sorrel,  of  rAeum  rapontiettm  or  rhubarb,  and  of 
qgooe  amerieana^  It  is  found  also  in  tbe  roots  of  triti- 
cam  rcpens  or  couch-grass,  and  in  leontodon  taraxo' 
cuntf  or  dandelion. 

5.  Citric  acid  is  found  in  the  juice  of  oranges  and 
lemons,  in  the  henries  of  two  species  of  vacctmumf  the 
oetycoecos  or  cranberry,  and  the  viii»  tdaa  or  red 
whortleberrj,  the  prunus  padus  or  bird-cherry,  9oia» 
num  dulcamara^  bitter-sweet  or  nightshade,  roga  ca* 
ninOf  or  wild  rose. 

6.  Malic  acid  exists  unmixed  with  other  acids,  in  the 
apple,  the  barberry,  plum,  sloe,  elder,  rowan,  or  fruit 
of  the  mountain  ash. 

In  the  gooseberry,  in  the  cherry,  strawberrVt  cur- 
rants, and  some  other  firuits,  malic  and  citric  acids  are 
found  nearly  in  equal  proportions. 

Malic  acid  has  been  found  mixed  with  tartaric  acid 
in  the  Offove  mmricana^  and  in  tho  pulp  of  tamarinds, 
along  with  citric  acid.  Vaoquelin  found  it  combined 
with  lime,  forming  a  malate  of  lime,  in  the  sempervi' 
num  teetarum  or  house-leek  ;  in  three  species  of  sedum 
or  stone-crop,  namely  the  alhtm^  acre^  and  telephhsm  / 
ia  different  species  of  crastula  and  mesembryantAe* 
mum^  and  in  arum  maculatum. 

7.  Gallic  acid  is  found  in  a  great  number  of  plants, 
and  in  them  it  exists  chiefly  in  the  bark.  The  follow- 
ing are  the  relative  proportions  of  tbe  quantity  of  gallic 
acid  in  different  plants,  as  they  have  been  ascertained 
by  Mr  Biggin. 
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^  \^^/^^'  *°<^  Peru,  liquid  styrax,  cinnamon,  and  vanilla.    Four* 
Jleaxoio.     ^^^^y  *^^  Vauquelin  suspect  that  it  exists  in  the  antho* 
xanihum  odoratum^  or  sweet-scented  grass,  which  com- 
.^     monicates  the  aromatic  favour  to  bay. 
Fnuic  9«  Prussic  acid  has  been  found  in  tbe  leaves  of  the 

Mid  piioff-  laurocerasus  and  peach,  in  bitter  almonds,  in  tbe  ker- 
pkoric.  nets  of  apricots  \  and  it  is  supposed  that  it  exists  al- 
so in  the  kernels  of  peaches,  of  plums,  and  cherries. 
It  IS  obtained  from  the  kernels  of  apricots  by  distilling 
water  off  them  with  a  moderate  heat  \  and  if  lime  be 
added  to  the  concentrated  infusion  of  bitter  almonds,  a 
prossiate  of  lime  is  formed. 

10.  Phosphoric  acid  has  been  found  in  different  parts 

of  plants  \  but  it  is  generally  combined  with  lime,  form- 
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iag  a  phosphate  of  lime.  This  salt  exists  in  the  leaves  Component 
of  many  trees,  in  the  aconitum  napellus  or  monks-hood, 
and  in  all  kinds  of  grain. 
^  Some  acids  belonging  to  the  vegetable  kingdom,  in  ad- 
dition  to  those  enumerated  in  our  chapter  on  acids,  are^^^w  acidi. 
now  taken  into  the  list.  Such  are  the  kimc  acid,  ob- 
tained from  cinchona  \  the  mettmie  acid,  obtained  from  * 
opium,  in  which  it  exists  combined  with  a  newly  dis- 
covered alkali,  morphine  or  morphmmi  moric  acid, 
which  exists  in  combination  with  lime  in  the  bark  of  tbe 
morut  alba ;  the  forbic  acid,  obtained  from  the  pyrut 
(formerly  called  tarbwi)  aucuparia. 


V.  Of  SUrch. 
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I.  If  a  paste  be  formed  of  wheat  flour  and  water,  pi«pim« 
and  this  be  washed  with  additional  quantities  of  water,  tion. 
till  it  is  no  longer  turbid,  but  comes  off  pure  and  co- 
lourless, the  mass  which  remains  becomes  tenacious  and 
ductile.  This  is  called  gUUen^  which  will  be  afterwards 
described.  If  the  water  with  which  the  paste  was 
washed  be  allowed  to  remain  at  rest,  it  deposits  a  white 
powder,  which  is  distinguished  by  the  name  otfecuia 
or  starch* 

3.  Starch  i#  of  a  fine  white  colour,  and  is  usually  in  Pfo^rUei. 
the  state  of  concrete  columnar  masses.    It  has  no  per- 
ceptible smell,  and  scarcely  any  taste.     It  is  little  al- 
tered by  exposure  to  the  air;  when  it  is  exposed  to^^j^^ 
heat  on  a  hot  iron,  it  melts,  swells  up,  becomes  black,  heat, 
and  bums  with  a  bright  flame.    The  charcoal  which 
remains,  contains  a  little  potash.     When  it  is  distilled, 
it  gives  out  water  mixed  with  acetic  acid,  which  is  con- 
taminated with  oil.     It  gives  out  also  carbonic  acid 
and  carbonated  hydrogen  gas. 

3.  Staixb  is  not  soluble  in  cold,  but  forms  a  thick 
paste  with  boiling  water,  and  when  this  paste  is  allow- 
ed to  cool,  it  becomes  semitransparent  and  gelatinous ; 
it  is  brittle  when  dry,  somewhat  resembling  gum.  If 
this  paste  be  exposed  to  moist  air,  it  is  decomposed, 
for  it  acquires  an  acrid  taste. 

4*  Sulphuric  acid  dissolves  starch  slowly ;  sulphurous  q^  ^^^ 
acid  is  disengaged,  and  a  great  quantity  of  charcoal  is 
formed. 

Muriatic  acid  also  dissolves  starch,  and  the  solution 
resembles  mucilage  of  gum  arabic  When  left  at  rest, 
a  thick,  oily,  mucilaginous  liquid  appears  above,  and 
a  transparent  straw-coloured  fluid  below.  The  odour 
of  muriatic  acid  remains  \  but  when  water  is  added,  it 
is  destroyed,  and  a  strouff  peculiar  smell  is  emitted. 

Starch  is  also  soluble  in  nitric  acid,  with  the  evolu* 
tion  of  nitrous  gas.  The  solution  assumes  a  green 
colour,  and  when  heat  is  applied,  the  starch  is  con- 
verted into  oxalic  and  malic  acids.  Some  part  of  the 
starch,  hoivever,  is  insoluble  in  nitiic  acid,  and  when 
this  is  separated  by  filtration,  and.  washed  with  water, 
it  has  a  thick  oily  appearance  like  tallow,  is  sohible 
in  alcohol,  and  when  distilled,  yields  acetic  acid,  an4 
an  oily  matter  similar  to  tallow  in  colour  and  consist* 

ence.  .  •.  .  .  2341 

5.  Starch  is  insoluble  in  alcohol,  but  is  soluble  in  Compos!- 
the  alkalies  $  in  pure  potash  it  swells  up,  becomes  trans-  tioa. 
parent  and  gelatinous,  and  is  then  susceptible  of  solu- 
tion in  alcohol.     The  component  parts  of  starch,  as  ap- 
pears by  distilling  it,  and  by  the  action  of  re-agent!^, 

are  oxygen,  hydrogen,  and  Carbon. 

6.  Starch  exists  in  a  great  number  of  vegetable  sub- 
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stances,  but  cbieflj  in  the  roots  ftncl  seeds,  am!  part icu-* 
larljT  those  which  are  employed  as  food. 

Starch,  it  is  well  known,  may  be  obtained  from  the 
potato.  If  the  potato  be  grated  down  and  washed  with 
water  tifl  it  comes  off  pare  and  colourless,  this  water 
being  left  at  rest,  deposits  a  fine  white  powder,  which 
assumes  something  of  a  crystallized  appearance,  and  is 
heavier  than  wheat  starch. 

Sago,  which  is  well  known  on  account  of  its  nutri- 
tious qualities,  is  obtained  from  the  pith  of  different 
species  of  palms  which  grow  within  the  tropics.  The 
stem  is  cut' into  pieces,  which  are  split  into  two  j  tho 
pith  is  washed  out  with  cold  water,  which  being  left 
at  rest  deposits  the  starch.  The  water  is  poured  off, 
and  before  the  remaining  mass  w  folly  dried,  it  is  for- 
ced through  a  perforated  vessed,  and  granulated,  in 
which  state  it  is  brought  to  Europe. 

Saloup,  which  is  chiefly  composed  of  starch,  is  pre- 
pared from  the  roots  of  difllerent  species  of  orchis.  It 
is  mostly  imported  from  Persia. 

Cassava,  or  cassada,  is  a  kind  of  bread  chiefly  com- 
posed of  starch,  which  Is  much  used  as  an  article  of 
food  in  the  West  Indies.  It  is  prepared  from  the 
roots  of  the  jatropha  manikot.  The  roots  are  well 
waslied,  grated  down,  and  put  into  bags,  which  ara 
subjected  to  strong  pressure.  By  this  process  the 
whole  of  the  joice  is  separated.  This  juice,  or  some* 
thing  at  least  which  it  holds  in  solution,  when  taken 
internally,  is  a  deadly  poison  to  most  animals.  The 
matter  remaining  in  a  bag  is  dried  and  sifted,  and 
without  any  other  addition,  when  it  is  spread  thin  on 
a  hot  stone,  it  forihs  a  cake,  which  is  the  cassada 
bread,  found  to  be  of  a  very  nutritious  quality,  in 
consequence  of  the  great  proportion  of  starch  which  it 
contains. 

Some  species  of  the  tribe  of  lichen  contain  a  consi- 
derable proportion  of  starch,  as  the  lichen  rangiferinus, 
or  rein-deer  lichen,  which  affords  food  to  the  rein-deer, 
and  the  lichen  island icus,  which  is  formed  into  bread 
by  the  Icelanders,  and  is  found  to  l)e  extremely  nutri- 
tious. The  latter  has  lately  been  recommended  as 
a  remedy  in  consumption  ;  but  it  probably  possesses  no 
other  virtue  in  the  cure  of  that  fatal  disease,  than  af- 
fording a  great  proportion  of  nutritious  matter  in  small 
bulk. 

VI.  Of  Albumen* 

I.  The  existence  of  albumen  in  vegetable  substances 
had  begun  to  be  doubted  by  chemists,  till  it  was  late- 
ly discovered,  by  Vauquelin,  in  the  juice  of  the  canca 
papaya^  or  papaW'tree^  which  grows  in  different  coun- 
tries within  the  torrid  zone.  The  juice  which  exudes 
firom  this  tree  was  brought  home  in  the  liquid  state, 
mixed  with  an  equal  quantity  of  rum,  and  another 
portion  of  the  juice  was  in  the  state  of  extract.  The 
first  was  of  a  reddish  brown  colour,  was  semitranspa- 
rent,  and  had  the  odonr  and  taste  of  boiled  beef.  The 
second  was  of  a  yellowish  white  coloar,  temitranspa* 
rent,  and  of  a  sweetish  taste  ;  had  no  perceptible  smell, 
but  was  of  a  firm  consistence,  and  in  the  form  of  small 
irregular  masses.  When  the  dried  portion  was  mace- 
rated in  cold  water,  it  was  almost  entirely  dissolved. 
When  nitric  acid  was  added,  a  copious  white  precipi- 
tate was  formed.  This  was  the  albqmeh  in  the  state 
of  white  flakes.  When  the  extract  of  this  juice  was 
subjected  to  distillatioOy  it  yielded  carbonate  of  ammo- 
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nia,  a  thkk,  fetid,  redilisb  cek)Qred  oil,  carbonic  aeidyCompotat 
and  carbonated  hydrogen  gases,  and  then  remaiaed  be-  ^aiuof 
hind  a  light  carhowaeeow  matter ;  which,  being  barnt,  ^H^^^''^' 
left  a  quantity  of  white  ashes,  consisting  alsMist  entire*      *^ 
ly  of  phosphate  of  lim^.  , 

2.  From  other  experiments  to  which  this  matler  was  Beseublu 
subjected  by  the  same  chtmist,  from  its  solntion  in  wa^  aBinal  «>. 
ter,  its  coagulation  by  means  of  heat,  its  action  with  ^'^^^^ 
the  acids,  the  alkalies,  metallic  solotuHM,  the  infasioa 
of  nut-galls,  and  alcohol,'  he  cooetoden,  that  it  is  pre* *  ^  </< 
ciseiy  of  the  same  nature  with  animal  alhoRMR  *.         ^^^  ^"' 
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1.  When  a  paste  i«  formed  with  floor  and  water,  and  ^Kiura- 
washed  with  more  water  titi  it  passee  off  pore  and  co-^^**' 
lourless,  a  tenacious,  ductite,  sof^,  eiaalic  mass,  remaini 
behind,  which  is  gluten.  3<^i 

2.  This  substance  is  a  gray  colour,  extfcmely  doe«  Piope'mn. 
tile  and  tenacious,  and  possesses  considerable  claitici* 

ty.  It  has  a  pecnltar  smelly  but  no  perceptible  taste. 
When  it  is  suddenly  dried,  it  inoreftses  much  in  vo-^ 
Inme,  and,  when  iC  is  expoeed  to  beat,  it  cracks,  swells, 
blackens,  and  bums  like  born,  exhaling  a  fetid  odour. 
When  it  is  distilled,  it  yieMs  water  impregnated  with 
ammonia,  and  an  empyreamatic  oil :  charcoal  remains 
behind.  When  moiet  gluten  is  exposed  to  the  air,  it 
gradually  dries,  becomes  hard,  brittle,  aligfatly  trans- 
parent, and  of  a  brownish  colour,  having  some  lesen- 
blance  to  glue.  When  if  is  broken,  it  resembles  tbe 
fracture  of  glass.  It  is  insoluble  in  water,  but  retains 
a  portion  of  it,  which  it  absorbs,  and  to  which  the  elas- 
ticity and  tenacity  are  owing.  It  is  depiived  of  these 
properties  by  boiling.  jjp 

3.  When  it  is  kept  moist,  it  ferments  with  the  evo-  Feao^ 
lotion  of  hydrogen  and  carbonic  acid  gases.    An  of- 
fensive putrid  odour  is  given  otit  at  the  same  tine. 
The  gluten  afterwards,  if  the  process  be  allowed  to  go 

on,  exhales  the  smell,  and  acqpires  the  taste  of  cheese. 
In  this  state  it  is  found  to  contain  ammonia  and  acetic 

acid.  ^  ...      !353 

4.  Gluten  is  soluble  in  all  tbe  acids.     It  is  precipi- Actka  o( 
tated  from  this  solution  by  all  the  alkaliea,  and  is  theascitl^ 
nearly  in  the  state  of  extractive  matter,  being  deprived 

of  its  elasticity.  It  is  decomposed  by  concentrated  sul- 
phuric acid ;  hydrogen  gas  is  emitted,  and  water,  char- 
coal, and  ammonia  are  formed*  It  is  also  decomposed 
by  nitric  acid  }  azotic  gas  is  emitted,  and  if  the  heat 
be  continued,  a  portion  of  oxalic  acid  is  formed.  Yel- 
low coloured  oily  flakes  are  precipitated.  After  gluten 
is  fermented,  it  is  soluble  in  acetic  acid,  and  this  solu- 
tion may  be  employed  as  a  varnish.  2354 

5.  Gluten  is  insoluble  in  alcohol  and  la  ether  ^  butOfaiciki' 
if  fermented  gluten  be  triturated  with  a  little  alcohol,  0°^ 
and  afterwards  mixed  with  a  quantity  of  the  same  Htv^»"|^(]j. 
part  of  it  is  dissolved  and  forms  a  varnish,  which  nsy^ 

be  emplojed  either  for  paper  or  wood,  for  cementiag 
china,  or  for  mixing  with  vegetable  colours  that  are 
Ufed  as  paints.  Pieces  of  linen  dipped  in  this  varnish, 
adhere  strongly  to  other  bodies,  and  if  lime  be  added 
to  the  solution,  it  constitutes  a  good  lute.  135? 

6.  With  the  assistance  of  heat  ghiten  is  solable  iaOfalks^' 
tl\e  alkalies  ;  and  when  they  are  much  concentrated  it 

is  decomposed,  and  formed  into  a  kind  of  soap,  consist- 
ing of  oil  and  ammonia* 

7.  It  appears  from  the  dislillati<»  of  gttteo,  aad 
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r<miponcnt  iVom  iu  Spontaneous  decomposition,  that  it  consists  of 
t'lirti  of   oxygen,   hydrogen,  carbon,  and  azote.     Tbe  vapour 

yggctablci.  which  is  evolved  during  the  fermentation  of  ghiten 
blackens  silver,  from  which  it  is  inferred  that  sulphur 
is  one  of  its  constituent  parts.  From  the  properties 
and  composition  of  gluten,  the  resemblance  between 
this  substance  and  animal  matter  is  sufficiently  obvi- 
ous. 

8.  Gluten  exists  in  greatest  abundance  in  wheat 
flour,  but  it  is  found  in  a  great  number  of  plants,  and 
in  different  parts  of  vegetables.  It  exists  in  consider* 
able  proportion  in  the  juice  of  the  leaves  of  many 
plants,  as  those  of  the  cabbage,  cresses,  &c.  When 
'this  juice  is  procured  by  expression,  filtered  through  a 
cloth,  and  allowed  to  remain  at  rest,  it  deposits  in  the 
course  of  some  days  a  greenish  powder,  which  has  been 
called  the  green  fecula  of  plants.  This  fecula  is  chief- 
ly composed  of  gluten  mixed  with  a  resinous  matter, 
which  gives  it  its  colour,  and  a  portion  of  woody  fibre. 
If  this  juica  be  exposed  to  the  temperature  of  about 
130%  tbe  fecula  coagnlates  in  the  form  of  large  flakes. 
It  dries  when  separated  from  the  water,  and  assumes 
the  appearance  of  horn.  When  it  is  treated  like  glu- 
ten, it  also  acquires  the  smell  and  taste  of  cheese. 
Gluten  has  been  found  in  acorns,  chesnuts,  and  horse* 

And  rmitt.  cbesnuts,  in  barley,  rye,  pease,  and  beans ;  in  apples 
and  quinces  y  in  the  leaves  of  sedum  of  different  spe-  * 
cies,  hemlock,  borrage,  saffron  \  in  the  petals  of  the 
rose,  in  tbe  berries  of  tbe  elder,  and  in  the  grape. 
None  was  detected  in  the  potato  by  Froost,  although 
be  found  it  in  several  other  roots. 

A  substance  which  resembles  the  fibrina  of  the 
blood,  was  found  by  Vauqvelin  in  the  juice  of  tbe  pa- 
paw-tree.  When  this  juice  is  mixed  with  water,  part 
is  dissolved,  and  part  remains  insoluble.  The  latter 
has  a  greasy  appearance,  becomes  soft  in  tbe  air,  viscid, 
brown,  and  semitransparent.  It  melted  when  thrown 
on  burning  coals,  while  drops  of  grease  exoded.  It 
was  entirely  consumed,  without  leaving  any  residuum. 
But  according  to  some,  this  substance  is  exactly  similar 
to  gluten,  and  therefore,  is  not  to  be  considered  as  one 
of  tbe  constituents  of  vegetable  matter. 

9.  Gluten  is  one  of  tbe  most  important  of  tbe  com* 
ponent  parts  of  vegetable  substances.  It  is  one  of  the 
chief  ingredients  in  wheat,  and  to  this  it  is  owing  that 
wheat  flour  is  fit  for  being  formed  into  bread. 
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VIII.  Of  Extnctive  Matter. 

1.  The  word  extract  was  formerly  employed  to  sig- 
nify the  inspissated  juices  of  vegetables,  bat  of  late  it 
has  been  limited  to  a  peculiar  principle  possessed  of  dis- 
tinct properties.  If  saffiron  be  infused  in  water  for 
some  time,  and  if  the  infusion  be  filtered  and  evapo- 
rated to  dryness,  the  residuum  is  that  substance  tp 
which  the  name  of  extractive  principle  is  given. 

2.  The  following  properties  of  extract  were  ascer- 
tained by  VanqoeTin.  i.  All  extracts  have  an  acid 
taste.  2.  If  a  few  drops  of  aavnonia  be  added  to  a  so- 
lution of  extract,  a  brown  precipitate  is  formed,  which 
consists  of  lime,  and  part  of  the  extract  becomei  in* 
soluble.  3.  Snlphnric  acid  disengages  a  penetrating 
add  vapoor,  which  is  found  to  be  acetic  acid.  4.  When 
quicklime  is  added  to  a  solution  of  ^tractive  matter, 
ammonia  is  disengaged*     A  solutioQ  of  anlphate  of 


72.? 

alumina  without  excess  of  acid,  being  poured  10(0  a  so*  Component 
lotion  of  extractive  matter,  and  boiled,  there  is  formed  Faru  of 
in.  tbe  liquid  a  flaky  precipitate  which  is  composed  ofyegeiMblfw. 
alumina  and  vegetable  matter,  and  rendered  insoluble  ' 
in  water.  6.  Almost  all  metallic  solutions  produce 
a  similar  effect.  With  muriate. of  tin  an  insoluble 
brown  precipitate  is  formed,  which  is  composed  of  the 
oxide  of  tin  and  vegetable  matter.  7.  Oxymuriatic 
acid  poured  into  a  solution  of  extractive  matter,  forms 
a  copious,  dark  yellow  precipitate.  Muriatic  acid  re- 
mains in  tbe  solution.  8.  If  wool,  cotton,  or  thread, 
be  impregnated  with  alum,  and  boiled  with  a  so- 
lution of  extractive  matter,  these  substances  become 
charged  with  a  great  quantity  of  the  extractive  sub- 
stance, they  assume  a  fawn-brown  tint,  and  the  solu- 
tion loses  a  great  deal  of  its  colour.  The  same  effect 
is  produced  by  immersing  the  substances  to  be  dyed  in 
a  solution  of  muriate  of  tin.  The  effect  is  still  better,  if 
oxymuriatic  acid  be  employed  instead  of  alum,  or  the 
solution  of  muriate  of  tin.  9.  When  extractive  matter 
is  distilled  in  an  open  fire,  it  yields  an  acid  liquid, 
which  contains  a  greater  portion  of  ammonia  than  when 
it  is  distilled  in  the  humid  way  with  lime  or  <ilka- 
IL  xo.  When  extractive  matter  is  dissolved  in  water, 
and  is  left  exposed  to  the  open  air,  it  is  completely  de- 
composed. The  carbonates  of  potash,  of  amnMuia,  and 
of  lime,  and  some  other  mineral  salts  which  previoosly 
existed  in  the  extractive  matter,  and  are  indestmctible 
by  putrid  fermentation,  remain  behind.  23^3 

3.  It  appears   that  extractive  matter  is  found   iuEzistiin 
greater  proportion  in  oM  plants.     It  is  found  in  dif-^l^  plants, 
ferent  parts  of  the  plant.   >It  frequently  forms  one  of 
the  constituents  of  the  sap.     It  is  this  extractive  mat- 
ter which  precipitates  during  the  evaporation  of  the 
sap,  or  when  oxymuriatic  acid  is  added  to  it.  ^ 

Extractive  matter  has  been  found   in  the  bark  ofjuthe 
many  trees,  and  it  is  supposed  that  it  exists  in  all  barks baA:. 
which  possess  an  astringent  property.  It  has  been  found 
in  the  bark  of  tJie  common  willow,  the  Leicester  willow, 
the  oak,  and  the  elm.  ^ 

Extractive  matter  has  been  obtained  from  the  io-ca^^ba. 
fusion  of  catechu,  in  which  it  is  united  with  tan.  If 
the  powder  of  catechu  be  repeatedly  washed  with  wa- 
ter, tbe  liquid  which  passes  off  no  longer  precipitates 
gelatine.  The  residuum  is  extractive  matter,  of  a  red- 
dish-brown colour,  has  no  smell,  but  a  slightly  astrin- 
gent taste.  The  solution  in  water  is  at  first  yellow- 
ish-brown, but  acquires  a  red  colour  by  exposure  to 
the  air.  Many  of  tbe  metallic  salts  form  a  precipi- 
tate with  the  solution  of  this  matter.  Linen  boiled  in 
it  almost  extracts  the  whole,  and  becomes  of  a  light 
red  brown  colour.  Extractive  matter  softens  when  ex- 
posed to  heat ;  the  colour  becomes  darker,  but  it  does 
not  melt.  When  it  is  distilled,  it  yields  carbonic  and 
carbonated  hydrogen  gases,  acetic  acid,  and  a  small 
portion  of  extractive  matter  unchanged.  A  light  por- 
ous charcoal  remains  behind. 

The  infusion  of  the  leaves  of  sennp  is  of  a  brown  co-^  ^^^^ 
lour,  has  a  peculiar  aromatic  odour,  and  a  bitter  taste.  ^^^^ 
When  the  air  of  the  atmosphere'  or  oxygen  gas  -is 
made  to  pass  through  this  infosioo,  a  yellow  coloured 
precipitate  is  formed.  It  is  produced  also  by  adding 
to  the  solution  muriatic  or  oxymuriatic  acid.  In  this 
state  tbe  extractive  matter  has  combined  with  oxygen, 
and  has  assiined  a  yellow  colour,  and  being  no  longer 
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Component  Soluble  in  water,  it  h  precipitated.   The  taste  U  «1ight- 
Paru  of   ly  bitter.     It  18  soluble  io  alcohol,  but  when  water  is 

▼egcublct.  added,  it  is  thrown  down.  It  is  soluble  also  in  al- 
kalies, lind  forms  with  them  a  deep  brown  solution. 
When  placed  on  burning  coals,  it  gives  out  a  dense 
smoke,  exhales  an  aromatic  odour,  ancl  leaves  behind 
a  spongy  mass  of  charcoal. 

Extractive  matter  is  obtained  from  the  infusion  of 
Peruvian  bark,  which  being  united  with  oxygen,  be- 
comes of  a  fine  red  colour.  It  is  obtained  by  boiling 
water  on  it,  and  by  slow  evaporation,  and  then  dissolving 
what  remains  in  alcohol.  By  evaporating  the  alcoiiol, 
the  pecnliar  extractive  matter  is  deposited.  The  mat- 
ter thus  obtained  was  of  a  brown  colour,  of  a  bitter 
taste,  soluble  in  hot  water  and  alcohol,  but  tnsbluble 
1^1  cold  water.  It  is  of  a  black  colour  when  dry  and 
brittle.  It  breaks  with  a  polished  fracture.  With  the 
addition  of  lime-water  il  was  precipitated  in  the  form 
of  a  fine  red  powder,  which  combined  with  alkalies, 
l^ut  is  insoluble  in  water  and  alcohol. 
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IX.  Of  Colouring  Matter. 

I.  Colouring  matter  is  extracted  from  a  number  of 
p^ants  for  the  purposes  of  dyeing,  as  from  madder,  car- 
thamus,  Brazil  wood,  logwood,  yellow  weed  or  reseda 
luteola,  fustic  or  yellow  wood,  anatto,  and  indigo. 

3.  The  colounng  matter  of  madder  or  rulfia  tine-' 
torum^  is  soluble  in  alcohol.  By  evapon&tion  it  leaves  a 
residuum  of  a  dark  red  colour.  ^A  violet  precipitate 
is  formed  in  this  solution  by  a  fixed  alkali.  Sulphu-- 
ric  acid  produces  a  fawn-coloured  precipitate,  and  sul- 
phate of  potash,  a  beautiful  red.  Precipitates  of  dif- 
ferent shades  of  colour  are  obtained  with  alum,  nitre, 
chalk,  acetate  of  lead,  and  muriate  of  tin. 

3.  Carthamos  (tinctorius)  contains  two  colouring 
matters,  the  one  yellow  and-  the  other  red.  The  first 
only  is  soluble  in  water,  but  the  solution  is  turbid.  It 
becomes  transparent  with  the  addition  of  acids ;  with 
alkalies  it  inclines  to  an  orange  colour ;  a  fawn-colour- 
ed precipitate  is  formed,  and  then  the  solution  becomes 
dear.  Alum  produces  a  dark  yellow  precipitate,  but 
not  very  copious.  A  slight  tincture  is  extracted  from 
the  flowers  of  this  plant  by  means  of  alcohol,  after 
the  whole  of  the  yellow  matter  has  been  dissolved  by 
Water. 

4.  Brazil  wood,  mfemambouc^  is  much  employed 
in  dyeing.  A  recent  decoction  of  this  wood  gives  a 
red  precipitate  inclining  to  fawn  colour  with  sulphuric 
acid.  The  liquid  in  which  the  solution  was  made  re- 
mains transparent  and  of  a  yellow  colour.  With  the 
firs^  addition  of  nitric  acid  the  tincture  first  passes  to  a 
yellow  colour ;  but  with  a  greater  quantity,  becomes 
of  a  dark  orange  yellow  and  transparent,  after  having 
deposited  a  matter  similar  in  colour  to  the  former,  but 
more  copious.  The  same  changes  take  place  with  the 
muriatic  acid  as  with  the  sulphuric. 

5.  Logwood  or  Ctimpeachy  wood  yields  its  colouring 
matter>to  water  and  to  alcohol,  but  more  copiously  to 
the  latter.  The  tincture  of  logwood,  or  the  solution  in 
alcohoU  is  of  a  beautiful  red  colour,  inclining  to  violet 
or  purple.  These  different  shades  are  more  obvious  in 
the  decoction  in  water.  When  the  aqueous  solution  is 
left  to  itself,  it  first  becomes'  yellow>  and  then  cbaogei 
to  black.    The  addition  of  acids  prodsces  a  yellow 
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eolour ;  alkalies  deepen  the  colour  and  restore  the  pur-Conj^mt 
pie  or  violet.     Sulphuric,  nitric,   and  muriatic  adds   Paruo( 
throw  down  alight  precipitate  which  separates  slowly.  ^*S<^<v 
Sulphate  of  iron  communicates  a  bluish  colour  some-      "  ~^ 
what  resembling  ink.     A  copious  precipitate  of  a  simi- 
lar colour  is  formed  at  the  same  time.  1373 

6.  Yellow  weed,  or  dyers  weed  {reseth  luietda^  Lin.)  ^^^Iiow 
in  solution  in  water  yields  a  yellow  colour  inclining  to^'^' 
brown.  When  it  is  diluted  with  a  greater  quantity  of 
water,  the  yellow  colour  which  was  more  or  less  bright 
changes  a  little  to  green.  The  colour  becomes  paler 
with  the  addition  of  acids.  It  becomes  deeper  by  the 
action  of  alkalies. 

7.  Fustic,  or  yellow  wood,  (jnorus  tinctoria^  Lin.)  Fosiie. 
contains  a  great  proportion  of  colouring  matter.  A 
strong  decoction  in  water  is  of  a  dark  reddish  yellow 
colour.  When  water  is  added  to  this  solution  the  co- 
lour becomes  orange-yellow.  Tlie  liquid  grows  turbid 
with  the  addition  of  acids.  Alkalies  render  it  mocb 
deeper  and  nearly  red.  13^5 

8.  Anatto  is  in  the  form  of  a  dry  bard  paste,  exter- Aoatioi 
nally  brown,  and  internally  of  a  bcautifol  red  colour. 

It  is  prepared  from  the  seeds  of  the  6ixa  oreUana^  by 
reducing  them  to  powder,  mixing  them  with  water, 
and  allowing  them  to  ferment.  Anatto  is  more  sola- 
ble  in  alcohol  than  in  water.  With  the  addition  of  tn 
alkali  the  solution  is  promoted,  and  the  colour  inclines 
less  to  red. 

Beside  these,  a  great  variety  of  other  yegetaUe  sub- 
stances give  out  their  colouring  matter  to  water  or  aU 
cohol,  and  ate  employed  in  dyeing.  To  what  has  now 
been  said,  however,  we  shall  only  add  a  short  accoant 
of  one  of  the  most  important,  namely,  indigo.  iyjS 

9.  Indigo  is  a  colouring  matter  which  is  obtained  I"4r> 
from  several  plants,  and  has  some  resemblance  to  fecola 

or  starch.  The  indigo  of  commerce  is  chiefly  obtained 
from  the  indigofera  tinctoria^  a  shrubby  plant  which  is 
cultivated  in  the  East  and  West  Indies,  for  the  pur- 
pose of  extracting  the  colouring-  matter.  1377 

10.  When  the  indigo  plant  has  arrived  at  maturity,  Prepsn- 
it  is  cut  down,  and  conveyed  to  large  wooden  vessels,'^ 
where  it  is  covered  with  water,  and  soon  commences  a 
fermentation.  When  tbe  plant  is  cut  down  at  the 
period  of  its  maturity,  it  produces  a  more  beaotifnl 
colour,  but  in  smaller  quantity.  If  it  be  too  late,  tbe 
quantity  is  still  diminished,  and  the  indigo  is  of  a 

bad  quality.  The  putrefactive  process  soon  com- 
mences, and  succeeds  best  about  the  temperature  of . 
80^.  The  water  becomes  turbid  and  of  a  green  co«< 
lour.  The  smell  of  ammonia,  and  carbonic  acid  gas 
are  evolved.  The  fermenting  process  is  finished  in 
the  period  of  from  6  to  24  hours,  according,  to  the 
temperature  and  state  of  the  plant.  The  liquid  is 
then  poured  oflf  into  flat  vessels,  in  which  it  is  constant- 
ly agitated  till  blue  flakes  appear.  With'  the  addition 
of  a  quantity  of  lime-water  these  flakes  precipitate  to 
the  bottom.  A  yellowish  liquid  is  poured  off,  and  tbe 
blue  precipitate  is  collected- in  linen  bags,  from  which 
tbe  water  drains  ofil  When  the  matter  in  the  bag  has 
acquired  suflleient  consistence,  it  is  formed  into  small 
cakes,  which  are  slowly  dried  in  the>  shade.  This  is 
the  indigo  of  commerce.  *37|L 

If.  Indigo  may  be  also  exbmcted  from  the^nernm^^ 
iiactof^hmtf  or  roeebay,  a  plant  whitb  grows  io  abon-^ 
dance  ia  the  East  Indies^-  froos-tk  leaves  of  which  Dr 
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Boxbdrongh*  extracted  i(,  by  the  folloifing  procest. 
He  digested  the  leaves  lo  a  copper  vessel  with  water, 
kept  at  the  temperature  of  1 60^  till  the?  assumed  a 
yellowish  colour*.  The  liqnid  becomes  of  a  deep  green  \ 
it  is  then  poured  oflT,  and  with  the  addition  of  lime- 
water  is  agitated  till  the  indigo  is  precipitated.  To 
produce  one  pound  of  indigo,  two  or  three  hundred 
pounds  weight  of  green  leaves  were  found  necessary  $ 
but  this  quantity  varies  according  to  the  season  and 
•late  of  weather  in  which  they  are  collected. 

1 2*  The  tMaiis  tinctoria^  or  woad,  which  is  a  British 
plant,  also  yields  indigo,  by  treating  it  in  the  same  way 
as  the  indigo  plant. 

13.  The  history  of  indigo  is  curious.  It  was  early 
known  in  India,  hot  its  value  as  a  dye*stuff  was  not 
understood  in  Europe  before  the  middle  of  the  x6th 
century.  But  what  is  most  singular,  the  use  of  this 
substance  was  either  restricted  or  entirely  prohibited  in 
different  countries  from  some  prejudice  that  its  efiects 
in  dyeing  were  injurious.  The  use  of  it  was  prohibit- 
ed in  England  from  the  time  of  Queen  Elizabeth  till 
the  reign  of  Charles  II.  It  was  also  prohibited  in 
Saxony.  It  is  described  in  the  edict  as  a  corrosiTo 
sabstance,  and  denominated  Jhod  for  the  devHJ  In 
France  during  the  administration  of  Colbert,  the  dyers 
were  restricted  to  the  use  of  a  oertain  quantity.  For 
aome  time  after,  indigo  was  generally  employed  as  a 
dye  stuff  in  Europe,  and  was  chiefly  cultivated  in  the 
West  Indies,  and  some  parts  of  the  American  con- 
tinent. This  indigo  was  generally  preferred  in  the 
market.  What  is  now  cultivated  in  the  East  Indies  is 
foond  to  be  equal  in  quality. 

14.  Indigo  is  a  light,  friable  substance,  of  a  compact 
texture,  and  a  deep  blue  colour*  The  shade  varies 
from  copper,  violet,  and  blue  tints.  The  lightest  indi- 
go is  the  best.  It  is  always  contamfnated  with  extra- 
neous matters.  Bergman  foond  in  the  purest  indigo 
which  he  could  procure,the  foUowiog  component  parts : 
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Other  earths  have  been  found  in  indigo.     In  some  spe. 
cimens  Proust  detected  magnesia. 

15.  Pure  indigo  is  a  soft  powder  of  a  deep  blue  co- 
kmr,  which  has  neither  taste  nor  smell.  \¥hen  exposed 
to  heat|  it  emits  a  bluish  re  J  smoke,  ond  then  bums 
away  with  a  faint  white  flame.  The  earthy  paK  re- 
mains behind  in  the  state  of  ashes.  It  undergoes  no 
change  by  exposure  to  the  air.  It  is  insoluble  in  wa- 
ter, but  if  kept  some  time  under  it,  a  fetid  odour  is  ex- 
haled, owing  to  some  change. 

16.  Dilated  sulphudc  acid  poured  upon  indigo  dis- 
solves only  the  earthy  and  'mucilaginous  matters }  but 
if  concentrated  sulphuric  acid  be  ardded,  in  the  propor- 
tion of  eight  parts  of  acid  to  one  .of  indigo,  the  latter 
is  dissolved  with  the  evolution  ofvheat,  in  about  24 
hours.  The  mixture  is  black  and  opaque  ;.  but  if  wa^ 
lerbc  added,  it  becomes  dear,  and  of  a  fine  blue  co«  « 


lour,  producing  various  shades,  according  to  the  quan-  CompoDcot 
tity  of  water.    This  solution  of  indigo  in  sulphuric  acid    P^rki  of 
is  called  liquid  blue^  or  according  to  Bancroft,  sulphate  y<Kg»*t)lef. 
of  indigo.  j^g^ 

Bergman  made  a  grfat  number  of  experiments  on  EffecU  of 
the  effect  of  different  substances  on  this  solution,  some  different 
of  which  we  sliall  now  mention,  in  which  the  colour  "'^J*"?" 
was  either  changed,  or  entirely  destroyed.     When  it J?^^*" 
was  dropped  into  sulphurous  acid,  the  colour,  which  • 
was  at  first  blue,  became  green,  and  was  at  last  de* 
stroyed.     In  diluted  tartaric  aeid  the  colour  became 
gradually  green,  and  was  at  last  converted  into  a  pale 
yellow.     In  acetic  acid  it  became  green,  and  was  at 
last  destroyed.     In  pcitasb,  carbonate  of  potash,  soda,  , 
ammonia  and  its  carbonate,  the  colour  became  greeny 
and  at  last  disappeared.     In  sulphate  of  soda,  the  solu- 
tion being  diluted,  after  some  time  became  green.     It 
also  became  green  in  sulphate  of  iron,  and  at  last  dis- 
appeared.    In  the  sulpburets  the  colopr  was  very  soon 
destroyed.     Black  oxide  of  manganese  produced  the 
same  effect*    These  experiments  have  been  mentioned^ 
to  shew  that  indigo  is  deprived  cither  partially  or  total- 
ly of  its  colouring  matter,  by  those  substances  which 
have  a  strong  aflinity  for  oxygen.     From  this  it  is  in- 
ferred that  indigo  owes  its  colour  to  oxygen  3  and  that 
it  becomes  green  when  it  is  deprived  of  it.  ^y%^ 

Concentrated  nitric  acid  attacks  indigo  with  such  Nitiic  acid, 
violence  that  it  sometimes  inflames  it.     By  diltiting 
the  acid,  the  action  is  greatly  moderated.    The  solution  • 
becomes  of  a  brown  colour  \  crystals  appear,  which  are 
supposed  to  be  oxalic  acid,  and  a  brown  viscid  sob- 
stance  remains  behind. 

Muriatic  acid  dissolves  indiffo  precipitated  from  sul- 
pburio  acid,  and  forms  a  liquid  of  a.  dark-blue  colour*   . 
The  other  acids,  as  the  phosphoric,  acetic,  and  tartaric^  . 
exhibit  similar  phenomena.     They  readily  dissolve  in^  . 
dtgo,  which  has  been  precipitated. 

Oxymuriatic  acid  has  little  action  00  indigo  in  sub- 
stance, but  it  destrqys  the  colour  of  It  in.  the  state  of 
solution.  1387 

17.  Neither  alcohol,  ether,  nor  oils,  have  ^  any  action  Of  alcohol. 
00  indigo.    Common  indigo,  when  digested  with  al-   . 

cohol  and  ether,  communicates  a  yellow  colour}  but 
this,  it  is  supposed,  is  owing  to.the  solatio»  of  thcresin- 
ous  substance.  ^iss 

1 8.  The  solution  of  the  fixed  alkalies  readily  dissolves  Alkalies. 
indigo,  when  it  is  precipitated  from  its  solution.  The 
colour  of  the  solution  is  at  first  green,  and  is  at  last  de* 
atroyed.  Liquid  ammonia  and  its  carbonate  produce  a 
similar  effect,  from  which  it  appears,  that  indigo  is  de- 
composed by  the  alkalies. 

19.  Lime  water  also  dissolves  indigo  precipitated  . 
from  its  solution.    The  colour  is  at  first  green,  becomes  -. 
gradually  yellow ;  when  exposed  to  the  air,  the  green    ^ 
returns,  and  at  last  disappears.  . 

20.  Bergman  subjected  indigo  to  the  process  of  dis-   . 
tillation^  from  576  grains  he.  obtained  the.follQviog 
products : 


Carbonic  acid  gas         -         -   .     •  19 

Yellow  acid  liquid  containing  ammonia  -  J  73 
Oil  -  -   .         .  -  53 

Charcoal  ..        -  -  .         -   ^       331 

576 


Compoii' 
tioB. 


The 
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Component  fhe  component  pnrts  of  indigo,  tlierefore,  tppear  to  be 


Pfutt  of   oxYgeDi  carbon,  liydrogeu,  and  azote. 
Vcgeublet. 

*"""^'**^  X.  or  Bitter  Matter. 

In  diflfbrent  !•  A  great  number  of  vegetable  substances  are  dis- 
•sbitRnrci.  tingoished  by  a  very  bitter  taste,  such  as  quassia,  a 
aubstanee  used  in  medicine,  gentian,  hops,  cbamomile. 
This  taste  is  ascribed  to  a  peculiar  matter,  called  from 
this  property  bitter  matter*  It  may  be  obtained  by  in- 
fusing quassia  for  some  time  in  water.  This  solution, 
ivbich  is  of  a  yellow  colour,  has  an  extremfly  bitter 
taste,  bat  no  smell.  IF  the  water  be  evaporated  with 
a  moderate  heat  to  dr3rness,  a  brownish  yellow  sub- 
stance, which  has  some  degree  of  transparency  and 
ductility,  remains  behind.  After  some  time  it  becomes 
brittle. 

2.  When  this  substance,  which  has  a  very  bitter 
taste,  and  a  brown  yello\Tish  colour,  is  heated,  it  sof- 
tens, swelh,  and  blackens,  then  bums  away  without 
much  flame,  and  leaves  a  small  quantity  of  ashes.  It 
is  very  soluble 4n  water  and  alcohol.  Nitrate  of  silver 
renders  it  tnrbid,  and  afterwards  produces  a  yellow 
precipitate  in  the  form  of  flakes.  Acetate  of  lead  pro* 
daces  a  copioos  white  precipitate. 
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XI.  Of  Narcotic  Matter. 

1.  A  peculiar  substance  has  been  detected  in  opium, 
to  which  it  is  supposed  the  properties  it  possesses  of 
producing  sleep  are  owing.  On  account  of  tliis  pro- 
perty this  substance  has  received  the  name  of  narcotic 
matter.  It  is  obtained  from  the  milky  juices  of  some 
plants,  as  those  of  the  poppy,  lettuce,  ami  some  others. 
Opium,  which  is  extracted  from  the  poppy,  is  prepared 
by  the  following  process. 

The  heads  of  the  papaver  album  or  white  poppy, 
which  is  cultivated  in  India  and  different  ooontries  of 
the  east  for  this  purpose,  are  wooi\ded  with  a  shlirp  in- 
strument^ a  milky  juice  flows  out,  which  concretes,  and 
is  collected  end  formed  into  cakes. 

2.  In  this  state  opium  is  a  tenacious  substance,  of  a 
brownish  colour,  has  a  peculiar  smell,  and  a  disagree- 
able bitter  taste.  It  becomes  soft  with  a  moderate 
beat.  It  readily  takes  fire,  and  burns  rapidly.  By 
the  analysis  of  opiom,  it  appears  to  be  composed  of 
the  sulphates  of  lime  and  of  potash,  extractive  matter, 
gluten,  mucilage,  resinous  matter,  and  an  oil,  besides 
the  narcotic  matter  to  which  iu  peculiar  properties  are 

owing. 

3.  By  digesting  opium  In  water  part  of  it  is  dissolved, 
and  by  evaporating  tlie  solution  to  the  consistence  of 
syrup,  a  gritty  precipitate  appears,  which  becomes 
more  copious  with  the  addition  of  water.  This  preci- 
pitate is  composed  of  resinous  and  extractive  matter, 
besides  the  peculiar  narcotic  matter  which  is  crystal- 
lized. When  alcohol  is  digested  on  this  precipitate, 
the  r«sinons  and  narcotic  matters  are  dissolved,  and 
the  extractive  matter  remains  behind.  As  the  solution 
cools,  the  narcotic  matter  crystallizes,  bnt  the  crystals 
are  coloured  with  a  portion  of  resin.  By  repeated  so- 
lutions and  crystallizations  it  may  be  obtained  tolerably 

pore*. 

If  alcohol  be  digested  00  tbe  residuum,  it  acquires 


a  deep  red  colour ;  tbe  same  crystals  are  deposited  on  CompoBeot 
csooling,  and  may  be  purified  in  tbe  same  way  from  the  i*am  of 
resinous  matter  with  which  they  are  contaminated.       VfgcuLlei 

4*  The  narcotic  matter,  or,  as  it  is  called'  by  De-  ^7^ 
rpsne,  tAe  essential  salt  ofopium^  when  properly  purl-  pi^pertiei. 
fied,  is  of  a  white  colour,  crystallizes  in  right-angled 
prisms,  with  a  rhomboidal  base,  and  has  neither  taste 
nor  smell.  It  is  insoluble  in  cold  water,  and  requires 
400  parts  of  boiling  water  for  its  solution,  from  vhicli 
it  is  precipitated  by  cooling.  The  solution  does  not 
redden  tbe  tincture  of  turnsole.  It  is  soluble  in  24 
parts  of  boiling  alcohol,  and  requires  about  100  parts 
when  it  is  cold.  When  water  is  added  to  the  solution 
in  alcohol,  it  is  precipitated  in  the  form  of  a  white 
opaque  matter.  %\^% 

Ether  and  the  volatile  oils  dissolve  this  salt  with  tlie^ctioio^ 
assistance  of  heat  \  but  on  cooling  it  is  deposited  in  tbe^^'^^' 
form  of  an  oily  liquid,  and  some  time  after  crystals  ap- 
pear at  the  bottom  of  the  vessel.  ^^^^ 

5.  One  of  the  most  decided  charactera  of  this  sub-OfwMii. 
stance  is  its  easy  solubility  in  all  the  acids,  and  with- 
out the  aid  of  heat.  It  is  precipitated  from  these  so- 
lutions by  means  of  an  alkali,  in  the  form  of  white 
powder.  Pure  alkalies  increase  tlie  power  of  its  solo- 
bility  in  water ;  and  the  acids,  when  not  added  in  ex- 
cess, occasion  a  precipitate.  When  nitric  acid  is  poured 

on  tbe  crystals  radueed  to  a  ooarse  powder,  it  commu- 
nicates to  them  a  red  colour,  and  readily  dissolves  then. 
When  the  solution  is  heated  and  evaporated,  it  yields 
crystals  of  oxalic  acid  in  considerable  quantity.  The 
residuum  has  a  very  bitter  taste*  j^oj 

6.  When  it  is  thrown  on  burning  coals,  it  gives  oatOfhtit. 
a  copioos  flame.  When  heated  in  a  spoon,  it  grada- 
ally  melts  like  wax.  Distilled  in  a  retort  with  a  mo- 
derate heat,  it  nielts,  and  afterwards  swells  np,  with  the 
evolution  of  white  vapours,  which  condense  on  the 
sides  of  the  vessel,  in  die  form  of  a  yellow  oily  matter. 
Thera  passes  over,  at  the  same  time,  a  little  water  im- 
pregnated with  carbonate  of  ammonia.  Towards  the 
ond  of  the  process,  carbonic  acid  and  carbonated  hy- 
drogen gas,  with  some  ammonia,  are  disengaged.  There 
remains  in  the  retort  a  light,  spongy,  voluminous  mass 

of  charcoal,  which,  by  burning,  gives  some  traces  of 
potash.  The  oily  matter  deposited  in  the  neck  of  the 
retort  is  very  viscid,  and  has  a  strong  aromatic  odour, 
with  a  pungent,  acrid  taste.  1401 

I.  Derosne  tried  the  efiects  of  thb  substance  on  ani-£8ectoi 
»,  and  in  very  small  quantity.  The  symptoms  ■■*""*•• 
which  appeared,  when  it  wpw  given  to  dogs,  were  ex- 
actly similar  to  those  which  are  produced  when  a  large 
quantity  of  crude  opiom  is  swallowed.  They  were  re- 
coverad  from  its  effects  by  means  of  vinegar,  which  he 
accounts  for  on  the « principle  of  the  easy  solubility  of 
this  substance  in  acids.  14C3 

8.  From  the  effects  of  boat  and  of  nitric  acid  00  this  €<»?»- 
substance,  it  appears  to  be  composed  of  oxygen,  hydro- ^^"' 
gen,  carbon,  and  azote.  ^         9^03 

o.  This  narcotic  substance  is  also  found  in  the  milky  opiin 
juice,  and  in  the  extracts  whicb  are  obtained  from  ^^'" 
veral  other  plants,  as  firom  diflbrent  species  of  ^''^^'^pii^^ 
or  lettuce,  hyoscyamus  niger  or  henbane.    The  leaves^ 
of  some  plants  also  produce  similar  effects,  as  those  of 
the  deadly  nightahade^JoKghve^  and  amium  maetUatum 
or  hemlock. 

XII. 


Compooeni 
Pans  of 
Vccctablei. 

1404 
Fixc<L 


XII.  OfOiU, 


4405 

VotaUIe. 


Prtpwa- 
Uon. 


«407 
Properties. 


2408 
AetiM  of 
heat. 


2409 
Acids. 


2410 
Alcohol, 
flee. 


r.  The  mitare,  propertirfft  and  component  parts  of 
oiI«,  have  already  been  deteiMy  when  treating  of  in* 
flammable  sabetatices.  Oils  are  of  two  kinds,  fixed 
and  volatile.  Fixed  oil  exists  chieflj  in  the  &eed9  of 
plants,  as  linseed  oil,  almond  oil,  and  rape-seed  oil* 
Fixed  oil  it  also  found  in  the  pulp  of  some  fruits,  as 
tn  that  of  the  olive.  Fixed  oils  are  found  in  those 
seeds  vHiich  have  double  lobes,  or  two  cotyledons,  and 
in  these  thej  are  mixed  with  a  quantity  of  mucilage* 
These  oils  are  extracted  from  seeds  by  expression  and 
boiling. 

2.  Volatile  oils  are  found  in  all  parts  of  plants  ex- 
cepting the  seeds.  In  some  plants  they  exist  in  the 
H)Ot,  or  the  stem,  and  in  others  in  the  leaves,  the 
flower,  the  pulp  and  rind  of  the  fruit.  The  peculiar 
odour  by  which  almost  all  plants  are  distinguished,  is 
supposed  to  be  owing  to  a  volatile  oil.  These  oils 
are  also  extracted  by  expression,  and  sometimes  by 
distillation. 

XIII.  Of  Wax. 

1.  Wax,  of  which  bees  form  their  combs  for  con* 
taining  honey,  is  collected  from  vegetables  }  and  a  si« 
milar  substance  being  found  in  different  parts  of  plants, 
it  is  to  be  considered  as  vegetable  matter.  The  var- 
nish with  which  the  upper  surface  of  the  leaves  of  some 
trees  is  covered,  possesses  the  properties  of  bees  wax. 
If  the  bruised  leaves  are  digested  in  water,  and  after- 
vrards  in  alcohol,  till  the  soluble  part  is  extracted,  and 
the  residoum  be  mixed  with  six  times  its  weight  of  a 
solution  of  ammonia,  and  after  maceration,  the  solkitioa 
being  poured  ofF  and  filtered,  diluted  sulpbarie  acid  be 
addefl  in  excess  to  saturate  the  alkali,  constantly  stirring 
it,  the  varnish  precipitates  in  tlie  form  af  a  yeilow  pow« 
der.  It  is  then  to  be  washed  with  water,  and  melted 
with  a  moderate  heat.     This  sobetance  is  wax. 

2.  Pure  wax  is  of*  while  eoloor,  has  no  taste,  and 
searcely  any  smell.  The  aromatic  smell  of  bees  wax 
is  owing  to  some  substance  with  which  it  it  mixed,  for 
it  is  entirely  removed  by  exposere  to  the  air,  when  the 
colour  at  the  same  time  disappears.  Pure  wax  under* 
goes  no  change  by  exposnre  to  the  air.  The  specific 
gravity  is  0.96*     It  it  insoluble  in  water. 

3.  Wax  becomes  soft  by  the  application  of  heat. 
Unbleached  wax  melts  at  tlie  temperature  of  142^. 
When  it  is  pure  it  rehires  the  temperature  of  155*, 
and  then  melts  into  a  colourless  transparent  fluid.  By 
increasing  the  heat,  the  wax  boils  and  evaporates ;  witli 
a  red  beat  tlie  vapour  takes  fire,  and  burns  with  a  bright 
flame. 

4.  The  acids  have  scarcely  any  action  on  wax.  It 
is  bleached  by  means  of  oxymoriatic  acid,  but  no  other 
eflieet  is  produced. 

5*  Wax  is  soluble  in  boiling  alcohol.  It  reqntres 
20  parts  of  alcohol  to  dissolve  one  of  wax,  and  as  the 
solution  cools,  the  greater  part  is  precipitated.  With 
the  addition  of  water  the  whole  is  thrown  down.  With 
the  assistance  of  heat  ether  dissolves  wax  nearly  in  the 
same  proportion,  but  on  cooling  it  is  also  precipi- 
tated. 

Wax  is  soIoUe  in  the  fixed  oik  wkh  the  aid  of  heat. 
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This  compound  is  knewn  by  the  name  of  eeraie^  wUch  Ctepoaeat 
is  much  employed  to  form  plasters  for  dressing  wounds.    Paru  of 
It  is  soluble  also  in  some  of  the  volatile  oils,  as  those  ofy*y^^^/ 
turpentine,  with  the  assistance  of  heat.    As  the  sola-        ' 
tion  cook,  part  of  the  wax  is  precipitated.  2411 

6.  Wax  cembines  witk  the  fixed  alkalies,  and  forms  Alkalies, 
with  them  substances  similar  to  soap.  141a 

7.  According  to  the  analysis  of  Lavoiaieri  wax  isCompoii- 
oomposed  of 
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8.  When  wax  is  dbtilled  witk  a  temperatore  above  Butur  of 
212^,  water  comes  over,  some  acid,  and  a  little  fluid  ^'^'*'* 
and  odorous  oih     The  oil  in  the  course  of  the  process 
becomes  thicker,  and  at  last  assumes  the  consistency  of 
butter }   and  hence  it  has  been  called  butter  of  wax. 

This  substance   by  repeated   distiliation  is  converted 
into  a  volatile  oil.    A  coaly  matter  remains  in  the  re- 

9.  Wax  is  extracted  from  a  number  of  plants,  pot- Obtained 
sessing  different  degrees  of  consistency,  as  that  from  fren  bmbif 
the  cacao,  galled  the  iutter  ofcacaos  from  the  cro/o»  P^"^** 
9ebifera^  called  the  tallow  ofcmton  ;  and  the  myrtle  wax 
extracted  from  Ihe  myrka  cerifera^    or  candU^berry 
myrtle  of  America*     The  niyrtle  wax  is  obtained  from 

the  berries  of  this  plant.  They  are  collected  and  p«e 
into  a  kettle,  and  covered  with  water  to  the  depth  of' 
half  a  foot*  Heat  is  applied,  and  the  berries  are  pres- 
sed against  the  sides  of  the  vessel.  The  wax  melts,  and 
swims  on  the  top.  It  is  collected,  passed  through  a 
cloth,  dried  and  melted  again,  and  then  cast  into  cakes. 
The  wax,  it  appears,  exists  chiefly  in  the  outer  cover- 
ing of  the  berries.  Myrtle  wax  is  of  a  pale-green  co- 
lour ^  the  specific  gravity  is  i.oij«  When  heated  to 
the  temperature  of  109  ,  it  melts  j  with  a  stronger 
heat  it  bums,  giving  out  a  white  flaaie  with  little 
smoke;  an  agreeable  aromatic  odour  it  at  the  same 
time  emitted.  In  its  other  properties  it  resembles  beet 
wax. 

Proust  has  detected    wax   in  the  rind   of  plum',   ' 
oranges,  and  similar  fruits,  and  in  the  green  feeula  of 
many  plants. 


XIV.  Of  Camphor. 
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1.  Camphor  is  obtained  from  the  laurus  aamtp^ora/a,  EttracUom 
a  species  of  laurel  which  grows  in  China  and  Japan. 

It  is  extracted  by  sublimation  in  an  iron  pot.  The  Dutch 
afterwards  pmrify  it  by  a  second  sublimation*  ^,15 

2.  It  is  a  white,  brittle  substance,  possessing  a  hot  Propcrtici. 
acrid  taste.     The  specific  gravity  is  0.9887.     It  is  not 
altered  by  exposure  to  the  air,  but  it  is  so  extrcnaely  vo- 
latile, that  it  disappears  entirely  if  left  in  an  open  ves- 
sel.    It  crystallizes  by  sublimation  in  close  vessels  in 

the  form  of  hexagonal  pUtes  or  pyramids.  It  it  inso- 
luble in  water,  although  at  the  same  time  it  communi- 
cates some  of  its  odour. 

3.  When  a  heat  about  the  temperature  of  JOQ^  >>ActiMof  - 
suddenly  applied,  it  melts,  and  then  is  volatilized.     It  heat 
readily  catches  fire,  and  horns  with  a  bright  flame,  with- 
out leaving  any  residuum.    It  even  bums  on  the  sur- 
face of  water*    Whea  a  small  ^aantitj  of  camphor  in 
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Component  ft  state  of  iotiammation  ia  IntrocTaced  into  a  large  glass 
Paru  of  vessel  filled  with  oxygen  gas,  it  bursts  oot  into  a  y'lvid 

.  ^^^*^^'  flame  $  the  inside  of  the  vessel  is  covered  with  a  black 
powder,  and  a  great  deal  of  carbonic  acid  gas  is  dis'o 
engaged.  If  a  little  water  has  been  previously  pat  into 
the  vesseli  It  is  impregnated  with  carbonic  and  campho> 
ric  acid. 

4.  Camphor  is  soluble  in  the  acids,  but  with  the  lid- 
'  dition  of  water  or   an  alkali,   it  is  precipitated  un<^ 

changed.  Cam^or  in  sulphuric  acid  forms  a  red  solu- 
tion ;  in  nitric  acid,  a  yellow  solution,  which  was  for- 
merly called  oii  of  camphor.  By  the  repeated  distilla- 
tion of  nitric  acid  off  camphor,  it  is  converted  into  cam- 
phoric acid. 

Sulphurous  acid,  muriatic  acid,  and'fluoffc  acid|  in 
the  state  of  gas,  dissolve  camphor.  If  oxymuriatic 
.acid  gas  be  made  to  pass  into  a  solution-  of  camphor  in 
nitric  acid,  it  is  immediately  changed  to  a  rose  colour, 
and  instantly  afterwai^s  itHtecdmes  yellow,  which  is 
)iermanent  during  the  process.  When  water  is  added 
to  the  solutions  of  <»,mphor  in  acids,  it  is  separated* 
Camphor  is  also  soluble  in  water  impregnated  with  Car- 
bonic acid  gas,  and  in  acetic  acid.  The  latter  com- 
pound constitutes  Henry's  aromatic  vinegar. 

5.  Alcohol  relidily  dissolves  camphor,  but  it  is  preci- 
pitated with  the  addition  of  water.  By  diluting  alco- 
iiol  which  holds  c&mphor  in  solution  with  water  just  so 
much  ai  tfotto  precipitate  the  camphor,  the  latter  cry- 
stallizes in  the  form  of  feathers.  The  fixed  and  voli^ 
tile  oiltT  dissolve  camphor  with  tlie  assistance  of  heat,  but 
on  cooling  the  camphor  is  precipitated,  and  crystal- 
lized, as  in  the  solution  with  alcohol. 

'6.  Camphor  communicates  to  the  alkalies  a  little  of 
its  colour,  but  is  not  otherwise  soluble  in  these  bo- 
dies. 

7.  According  to  the  analysis  ef  Bonillon  Lagrange, 
'by  distilling  one  part  of  camphor  with  two  of  alumina, 
'formed  into  a  paste  with  water  in  a  glass  retort,  the 
component  parts  of  camphor  are  carbon  and  hydro- 
gen ^  the  proportion  of  carbon  being  much  greater' 
than  in  oils. 

In  the  course  of  the  distillation,  he  obtained  a  vola- 
tile oil,  of  a  golden  yellow  colour,  which  floated  on  the 
surface  of  the  water  in  the  receiver.  It  had  an  acrid 
burning  taste,  and  aromatic  odour,  similar  to  that  of 
thyme  or  rosemary. 

8.  Camphor  has  been  detected  in  many  other  plants. 
It  has  been  extracted  from  the  roots  of  thyme  and 
sage,  and  in  these  plants  it  seems  to  be  combined  with 
volatile  oil.  If  the  oil  be  exposed  to  a  temperature  be- 
low 54°  in  the  open  air,  it  evaporates,  and  the  camphor 
crystallizes.  It  may  be  also  obtained  by  distilling  the 
oil  in  a  water  bath,  under  the  temperature  of  212% 
till  a  third  part  of  the  oil  passes  over.  Part  of  the 
camphor  is  found  crystallized  in  the  vessel)  and  by  re- 
peating the  process,  the  whole  may  be  extracted  from 
the  oil.  By  mixing  the  camphor  with  a  little  dry  lime, 
and  subliming  it,  it  may  be  purified. 

XV.  Of  Caoutchouc. 

'f .  "Caoutchouc  is  a  soft  elastic  substance,  chiefly  ob- 
tained from  the  inspissated  juice  of  two  trees,  the 
h^vea  caoutchouc  and  jatropha  elastka^  which  are  na« 
fives  \>f  South  America'.  This  substance  was  first 
brought  from  America  about  the  beginnbg  of  the  18th 
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,  century.  It  is  called  by  the  inhabitants  of  £imeratdas^^msnt9L 
a  province  of  Quito,  neve^  and  by  the  natives  of  the  Puu  of 
province  of  Mainas,  caoutchouc.  Vcgettbla 

2.  It  is  extracted  by  making  incisions  in  the  baik  of      ^*  ^ 
the  tree.     A  milky  juice  flows  from  it,  which  is  col*p,^p^ 
lect^d  in  proper  vessels.    The  juice  is  then  applied, tioB. 
one  stratum  above  another,  on  earthen  monlds,  and 
suffered  to  dry  in  the  sun,  or  before  a  fire.    Varioos 
figures  are  formed  on  the  surfaces  of  the  different 
pieces  by  means  of  a  pointed  instrument.    They  are 

then  exposed  to  smoke,  and,  when  perfectly  dry,  the 
moulds  are  broken.  In  this  state  it  is  brought  to  Eu- 
rope. It  is  generally  in  the  shape  of  bottles,  bnt  some- 
times in  other  forms.  %\%i 

3.  When  caoutchouc  is  pure,  it  is  of  a  whitish  00- ^''P^'^ 
lour)  it  is  soft  and  pliable  like  Jeather,  extremely 
elastic,  and  possesses  great  tenacity.     The  specific 
gravity  is  0.9335.  4^$ 

4.  When  caoutchouc  is  exposed  to  beat,  it  readily  Aetioa  of 
melts  into  a  matter  of  the  consistence  of  tar.    It  bums^^^ 
with  a  bright  white  flame,  and  diffuses  a  fetid  odour. 

5.  Sulphuric  acid  decomposes  caoutchouc ;  charcoal 
IS  precipitated,  and  the  acid  is  partially  converted  into 
sulphurous  acid.  It  is  also  decomposed  by  nitric  acid  \ 
carbonic  acid  gas,  azotic  gas,  and  prussic  acid  gas,  ars 
disengaged,  and  oxalic  acid  is  formed*  Muriatic  acid 
has  no  action  upon  it  >  but  if  oxymuriatic  acid  is  poor« 
ed  upon  the  milky  juice,  the  caoutchouc  is  immediate- 
ly precipitated,  and  the  acid  is  converted  into  muriatie 
acid.  If  a  given  quantity  of  air  he  confined  in  a  vessel 
over  a  quantity  of  this  milky  juice,  the  oxygen  of  the 
air  is  absorbed,  and  a  pellicle  of  caoutchouc  is  formed 
on  the  surface,  from  which  it  appears  that  the  forma*' 
tion  of  caoutchouc  is  owing«  to  the  combination  of  its 
base  with  oxygen.  i  37 

6.  Caoutchouc  is  insoluble  in  alcohoL     It  Is  solo-Aleohai' 
ble  in  ether,  but  it  is  necessary  that  the  ether  be  pre- 
viously washed  with  water.     By  this  treatment  it  is 
formed  into  syringes,  catheters,  and  other  instruments. 

It  is  soluble  in  the  volatile  oils,  but  it  remains  some- 
what glutinous  after  the  evaporation.  A  mixture  of 
volatile  oil  and  alcohol  forms  a  good  solvent  for  caout- 
chouc, and  in  this  state  it  may  be  employed  as  a 
varnish  for  paper  or  stuffs.  A  varnish  may  also  be 
formed  with  it  by  dissolving  it  in  boiling  wax.  It 
is  also  soluble  in  rectified  petroleum,  and  when  the 
solution  is  evaporated,  the  caoutchouc  remains  un- 
changed.   '  2;  a) 

7.  According  to  some,  caoutchouc  is  insoluble  in  tbeiLlktUefe 
alkalies ;  but,  according  to  others,  all  of  these  bodies 

are  capable  of  dissolving  it.  1427 

8.  By  distillation  caoutchouc  yields  ammonia ;  andConpoii- 
from  this,  and  its  decomposition  by  means  of  sulpbaric^*^"' 
and  nitric  acids,  its  constituent  parts  mnst  be  carbon, 
hydrogen,  azote,  and  oxygen.  243? 

9*  Caoutchouc  has  been  detected  in  different  parts  Found » 
of  many  other  plants,    but  it  is  mixed  with  resinoos,differtst 
gummy,  and  extractive  matters.    It  has  been  foond^^^ 
in  different   species   of  the  misletoe,   in   opium  and 
mastic.     It  has  also  been  extracted  from  the  artocar' 
pus  integrtfolia  or  bread-fruit  tree,  the  urceoia  ekstka, 
and  Jicu9  indica^ 
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i.  Resinous  bodies  form  a  very  naaeroHB  class  oim^^ 

vegetable 


C  HE  M  I 

Compoaemt  Vegttat>te  sot>sUiloeB.    When  volatile  oils  are  exposed 
Parts  of  to  the  air,  they  become  thick  after  a  shorter  or  longer 

Vageublefc  time,  and  are  then  foand  to  be  converted  into  a  resin^ 

.  •  '  The  oil  absorbs  oxyj^n  from  the  air,  and  is  deprived  of 
part  of  its  carbon,  which  combining  with  the  oxygen 
of  the  atmosphere,  forms  carbonic  acid.  Besinons  sob- 
stances,  therefore,  are  generally  considered  as  volatile 
oils  saturated  with  oxygen.  The  general  properties  of 
a43»     rssinoos  substances  are  the  following. 

Properties.  a«  They  are  solid,  brittle,  and  commonly  of  a  yellow- 
ish coloar,  with  some  degree  of  transparency.  The  taste, 
resembling  volatile  oilS|  is  hot  and  acrid.  They  have 
no  smell.  The  specific  gravity  is  from  x  .0 1 80  to  i  .2289. . 
All  resinoos  bodies  are  electrics,  and  when  excited  by 
friction,  the  electricity  is  negative  \  hence  it  is  called 
M33      f^9inou9  electricity. 

Action  of        3.  They  melt  by  being  exposed  to  heat,  and  bom 

^<*^  with  a  yellow  flame,  giving  out  a  great  quantity  of 

^^3^     smoke,    ficsins  are  insoluble  in  water. 

Acidi,  file.  4*  BesinoBs  substances  are  soluble  in  nitric  acid  \ 
part  is  precipitated  by  the  addition  of  water,  and  ^the 
whole  by  means  of  tlie  alkalies.  With  the  assistance  of 
heat  they  are  all  soluble  in  alcohol,  and  in  sulphuric 
ether.     Resins  are  soluble  in  some  of  the  fixed  oils, 

^435      *°^  *''^  '^^  volatile  oils, 
Alkaliek         5.  Resinous  substances  have  been  found  to  be  soluble 
in  the  fixed  alkalies. 

6.  We  shall  now  ennmerate^ome  of  the  resins  which 
%^2!^      are  best  known. 
Rotia.  Rosin.'^ThU  substance  is  extracted  from  difierent 

species  of  the  fir,    and  the  resinous  matter  obtained 
from  it  has  received  different  names.     That  procured 
irom  the  pinua  slyvestris  is  the  common  turpentine  \ 
from  the  pinue  larite^  Venice  turpentine;  and  from  the 
pinu^  baiamea^  baham  of  Canada.     The  turpentine  is 
.    obtained  by  stripping  the  bark  off  the  trees  \  a  liquid 
juice  flows  out,  which  gradually  hardens.     This  juice 
consists  of  oil  of  turpentine  and  rosin.     By  distilling 
the  turpentine  the  oil  passes  over,  and  the  rosin  re- 
mains behind.     By  distiUing  to  dryness  common  rosin 
is  obtained.     When  water  is  added,   while  it  is  yet 
fluid,  and  incorporated  by  agitation,  what  is  called  yel- 
^437      low  rosin  is  formed. 
Pitch.  PfVcA«-~Is  a  resinous  juice  obtained  from  the  pinus 

piceOy  or  pitch  pine.     It  is  purified  by  melting  and 
squeezing  it  through  linen  bags,  and  it  is  then  known 
bv  the  name  of  white  or  Burgundy  pitch.     White 
^.^g      pitch  mixed  with  lamp  black  forms  black  pitch. 
Maitic.  Jfo^fiv.— This  is  a  resinous  substance  obtained  from 

the  pistaeta  lentiscus^  a  tree  which  grows  in  the  Levant. 
The  fluid  which  exudes  from  the  tree,  concretes  into 
yellowish  semi  transparent  brittle  grains.     It  has  little 
taste,  melts  and  exhales  a  fragrant  odour  when  heated, 
and  readily  dissolves  in  alcohol  and  fixed  oils.     It  con- 
g^^.p      tains  a  little  volatile  oil. 
Sandarao.        Stmr/irrac.— This  resinous  substance  is  extracted  from 
the  juniper.     It  is  a  spontaneous  exudation  from  this 
plant  in  the  form  of  brown  tears,  which  are  semitraos- 
ft44o      parent  and  brittle. 
IialHi— e«.     LaMirmm^  or  Ladamrm, -^Thh  is  the  produce  of 
the  cistus  creHcut^  a  shrub  which  grows  in  Candia.     It 
is  the  exodation  of  a  viscid  juice,  which  concretes  by 
exposure  to  the  air.     It  has  a  fragrant  odour  and  a 
Dragons-    bitter  taste. 

blood.  Dreigom^U)9d,''^^t\m  resinous  substance  is  a  pro- 
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ducUon  of  the  dracana  draco  and  some  other  plants.  Component 
It  is  of  a  dark-red  colour,  opaque  and  brittle.     The    Parti  of 
powder  is  of  a  crimson  colour.     It  melts  when  it  isY^^***^^^^ 
heated^  and  readily  burns,     It  has  no  taste,  is  insoluble 
in  water,  but  soluble  in  alcohol,  to  which  it  communi- 
cates a  crimson  colour.    It  is  also  soluble  in  the  fixed 
oils,  and  gives  them  a  red  colour. 

Renna  anniur.-^This  resin  is  the  produce  of  a  spe«  Anime.' 
cies  of  hymewea^  or  locust  tree,  a  native  of  North 
America.    It  is  soluble  in  alcohol,  and  is  employed  as 
a  varnish.  ^^^^ 

Cbpa/.— »This  resinoos  substance  is  obtained  from  the  Copal. 
rhu3  copaUinum^  a  tree  native  in  North  America.  The 
copal  most  preferred  is  brought  from  Spanish  Ame- 
rica. It  is  a  light  brown  transparent  substance.  It 
melts  when  heated,  but  is  not  directly  spluble  in  alco- 
hol, or  in  oil  of  turpentine,  and  it  is  with  difficulty  so- 
luble in  fixed  oils.*  Copal  forms  an  excellent  varnish. 
Indeed  it  is  one  of  the  best  that  is  known  for  beauty 
and  durability.  ^^^ 

If  copal  be  treated  with  oil  of  turpentine  in  a  close  Varaiih. 
vessel,  from  which  the  vapours  are  not  allowed  to  es- 
cape, they  exert  a  great  pressure,  which  prevents  the 
the  boiling,  and  thus  the  mixture  acquires  a  higher 
temperature.  A  considerable  portion  of  the  copal  is 
thus  dissolved,  and  with  the  addition  of  a  little  poppy 
oil,  it  forms  an  excellent  elastic  varnish. 

If  copal  be  kept  melted  till  a  sour-smelling  aromatic 
odour  ceases  to  proceed  from  it|  and  if  it  be  then 
mixed  with  an  equal  quantity  of  linseed  oil  previously 
rendered  coloqrless  by  exposure  to  the  sun,  it  com- 
bines with  the  oil,  and  thus  forms  a  varnish.  The  sub- 
stances varnished  with  this  preparation  must  be  dried 
in  the  sun. 

Copal  may  be  dissolved  in  alcohol,  by  previously 
dissolving  half  an  ounce  of 'camphor  in  16  ounces  of 
alcohol.  This  solution  is  poured  on  4  ounces  of  copal 
in  a  matrass,  which  is  stopped  with  a  cork,  and  perfo- 
rated with  a  pin.  When  the  copal  is  nearly  dissolved, 
the  process  is  stopped,  and  the  matrass  allowed  to  cool, 
before  the  cork  is  removed.  This  solution  forms  a  co- 
lourless varnish. 

Copal,  it  is  said,  may  be  dissolved  in  alcohol,  by 
exposing  it  to  the  action  of  the  vapour.  This  process 
is  conducted  by  boiling  a  quantity  of  alcohol  in  the 
bottom  of  a  vessel,  at  the  top  of  which  a  piece  of  copal 
is  suspended.  During  the  process  the  copal  softens, 
and  falls  down  like  oil  into  the  alcohol.  ^^^. 

J5/0f7ii.— ^This  resinous  substance  is  the  produce  of  £]«uii. 
the  omyrii  elemifsra^  a  tree  which  grows  in  the  East 
and  West  Indies.  It  is  semitransparent,  of  a  pale 
yellow  colour,  softish,  and  hardens  by  keeping.  It  has 
a  strong  fragrant  smell,  and  when  distilled  it  yields  a 
fragrant  oil. 

Opobaieamumf  or  balm  of  GaKroi/.-^This  resin  is  pro-  ^  ^^^ 
cured  from  another  species  of  amyris,  the  Gileadensis^  Gilcad. 
a  native  of  Arabia.     The  best  kind,  which  is  highly 
valued  by  the  Turks,  is  never  seen  in  Europe. 

Copaiva^  or  balsam  of  CopmtHi.'^^This  resinoos  ^^^'q^J^^ 
statoce  is  obtained  firom  the  copaiva  officinalis^  a  tree 
which  is  a  native  of  South  America.  It  exudes  by 
wounding  the  trunk  of  the  tree.  It  is  transparent,  of 
a  yellowish  colour,  has  a  pungent  taste,  and  an  agree- 
able smell.  It  is  at  first  of  the  consistence  of  oil,  but 
afterwards  becomes  as  tbick  as  honey.    By  distillation 
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Compoaent  the  Volatile  oil,  with  which  it  16  mised,  may  be  sepa« 

Parts  of  rated,  »nd  the  resiooos  matter  remains  behind. 
ycseubi^  Gwflfflf.— »This  resin  is  the  prodace  of  the  guaiacum 
1448  oMctnak^  a  tree  which  is  a  native  of  the  West  Indies. 
The  resin  exudes  spontaneously  in  tears,  but  it  is  chiefly 
obtained  by  cutting  the  wood  into  billets,  and  boring 
them  longitudinally.  When  one  of  these  is  heated  on 
the  fire,  the  resinous  matter  is  melted,  and  runs  through 
the  hole  as  the  wood  burns.  This  resin  is  of  a  brown* 
ish-yellow  colour,  and  has  some  degree  of  transparen- 
cy. It  is  soluble  in  alcohol,  and  has  neither  smell  nor 
taste.  It  melts  when  heated,  and  when  it  is  thrown  on 
hot  coals,  it  diffuses  an  agreeable  odour.  When  swal- 
lowed in  the  state  of  powder,  it  produces  a  strong  sen- 
sation of  heat  in  the  throat. 

Zar.-~This  resinous  substance  is  obtained  from  the 
croton  laccifervm.  It  is  of  a  deep  red  colour,  with 
some  degree  of  transparency.  It  is  the  basis  of  the 
finer  kinds  of  sealing  wax,  and  is  employed  as  a  var- 
nish. 

Amber, — This  substance  possesses  many  of  the  pro- 
perties of  the  resins,  and  it  has  been  considered  by 
some  of  vegetable  origin.  It  is  a  brittle  hard  sub- 
stance, transparent,  sometimes  colourless,  but  often 
rellow  or  deep  brown.  The  specific  gravity  is  1.065. 
t  has  neither  taste  nor  smell,  except  when  it  is  heat- 
ed, and  then  it  becomes  soft,  and  gives  out  a  fragrant 
odour.  It.  burns  with  a  strong  heat,  leaving  only  a 
small  residuum.  It  is  insoluble  in  water,  but  alcohol 
dissolves  a  small  quantity  of  it.  When  the  solution  is 
concentrated,  it  becomes  milky  with  the  addition  of 
water.  The  precipitate  which  is  formed  is  a  resinous 
substance.  It  is  soluble  in  the  fixed  alkalies  at  a  boil- 
ing temperature. 

Sulphuric  acid  converts  amber  into  a  black  resinous 
mass.  It  is  also  soluble  hi  nitric  acid. 
DikttlUtiolu  ^y  the  distillation  of  amber,  carbonic  acid  gas  and 
carburated  hydrogen  gas,  an  acid  liquor,  and  an  oil, 
which  is  at  first  thin  and  transparent,  but  afterwards 
larger  and  thicker,  is  obtained.  Succinic  acid  sub- 
limes towards  the  end  of  the  process. 

When  amber  is  roasted,  it  beconies  soluble  in  the 
oils,  and  forms  a  varnish.  This  varnish  may  be  form- 
ed by  spreading  the  amber  on  a  flat-bottomed  iron 
pan,  and  exposing  it  to  beat  till  it  melts.  It  is  then 
covered  up,  and  set  by  to  cool.  One  part  of  this  roast- 
ed amber,  which  has  lost  half  of  its  weight,  if  the 
process  be  properly  managed,  is  then  to  be  mixed  with 
three  parts  of  linseed  oil.  The  mixture  is  to  be  exposed 
to  a  gentle  heat  till  the  amber  is  dissolved.  It  is  then 
to  be  removed  from  the  fire,  and  four  parts  of  the  oil 
of  turpentine  are  to  be  added  when  it  is  nearly  cold* 
The  clear  part,  after  it  has  settled,  is  strained  through 
a  linen  cloth. 

Benzoin, — This  substance  contains  a  resinous  matter 
combined  with  an  acid,  and  is  commonly  ranked  among 
balsams.  Benzoin  is  obtained  from  the  styrax  hens&oin^ 
a  tree  which  is  a  native  of  Sumatra,  it  is  a  brittle 
substance,  has  a  fragrant  odour  when  rubbed,  and 
when  it  is  heated,  the  acid  escapes.  It  may  be  dis- 
solved in  alcohol,  but  it  is  insoluble  in  water. 

Styrax, — This  substance,  which  ia  in  a  half-fluid 
state,  exudes  from  a  tree  in  Arabia.  It  is  of  a  green- 
ish colour,  has  an  aromatic  taste,  and  an  atirreeable 
odour.     The  benzoic  acid|  which  Is  one  of  its  comr 
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poRent  parts,  idissolves  in  water.  The  whole  of  it  is 
soluble  in  alcohol.  It  absorbs  oxygen,  and  becomes 
harder  by  exposure  to  the  air. 

&orax.<»-This  substance  is  procured  from  the  Hyrax 
officinale^  a  native  of  the  Levant.  It  is  of  a  brown  co- 
lour and  brittle,  has  an  aromatic  taste,  fragrant  odour, 
and  is  soluble  in  alcohol.  It. gives  out  benzoic  acid  by 
heat. 

Balsam  ^To/ti.— This  substance  is  obtained  from 
the  tolui/era  balsamum^  a  native  of  South  America. 
It  is  of  a  reddish  brown  colour,  becomes  solid  and  brit- 
tle when  exposed  to  the  air,  and  has  a  very  fragrant 
smell. 

Balsam  of  Peru.'^ThiB  is  obtained  from  the  my- 
roxylon  peruiferum^  a  plant  which  is  a  native  of  South 
America.  The  resin  is  extracted  by  boiling  the  twigs 
in  water.  It  is  of  the  consistence  of  honey,  has  a 
brown  colour,  an  agreeable  smell,  and  an  acrid  taste. 
It  is  soluble  in  alcohoL  The  acid  part  is  soluble  in 
water.     Benzoic  acid  is  driven  o£F  by  heat. 

XVII.  Of  Gam-Resias. 

2459 

1.  This  class  of  substances  seems  to  be  composed  of  Conftiia- 

a  mixture  of  resinous  matter  with  a  portion  of  gummy  cnu 
and  extractive  matter.  They  are  never  obtained  from 
plants  by  means  of  spontaneous  exudation,  but  are  pro- 
cured by  wounding  the  plants  which  contain  them. 
The  general  properties  of  gum-resins  are  the  follow- 
ing. ^  ^  %46o 

2.  They  are. always  in  the  solid  state,  and  common- Pkopcrtisi. 
ly  brittle  and  opaque.      They  are  softened  by  heat, 

but  do  not  melt,  and  are  less  combustible  than  the 
resins.  They  born  with  flame*  They  have  an  acrid 
taste,  with  a  strong  smell,  somewhat  resembling  garlic 
They  are  partially  soluble  in  water,  and  in  alcohol. 
The  solution  in  Water  is  opaque  and  milky,  and  the 
solution  in  alcohol  is  transparent.  They  are  partially 
soluble  in  vinegar  and  wine.  They  are  soluble  ia 
nitric  acid,  and  also  in  the  alkalies,  with  the  assistance 
of  heat. 

3.  The  gum-resins  by  distillation  yield  a  portion  of 
ammonia,  which  shews  that  azote  forms  one  of  their 
constituent  parts. 

4.  Many  of  the  gum-resins  have  been  long  known  in 
medicine,  and  some  of  them  are  of  considerable  impor- 
tance. We  shall  specify  the  peculiar  properties  of  the 
following.  3461 

0/i^a#ifmt.— -This  gum-resin  is  chiefly  collected  toOlibiunak. 
Arabia,  from  the  juntperus  lycia.  It  is  brought  front 
Mecca  to  Cairo,  and  from  thence  to  Europe,  in  the 
form  of  transparent  brittle  grains,  not  larger  than  a 
chesnut,  of  a  yellow  colour,  a  peculiar  aromatic  smell, 
but  with  little  taste.  With  water  it  forms  a  milky 
fluid,  but  it  is  entirely  soluble  in  alcohol.  When 
heated  it  does  not  melt,  but  inflames  and  burns  with  an 
agreeable  smell.  It  is  the  frankincense  of  the  ancieatSi 
and  is  still  employed  to  diffuse  an  agreeable  fragraaca 
in  the  Greek  and  Romish  churches.  ^3 

Scammony.^^Thia  substance  is  extracted  from  tbe< 
eonvulvuitt^  scammonia^  a  climbing  perennial  plant 
which  grows  in  Syria.  By  cutting  the  roots,  a  milky 
juice  flows  out,  which  is  collected  and  dried  in  the  sun. 
It  is  of  a  dark-gray  colour,  a  bitter  acrid  taste,  and  a 
aauseous  si&elL    It  forms  a  greenish  milky  flaid  with 

water 
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€i>mponeat  water.    It  is  soluble  in  alcohol*    It  is  employed  in  me- 
Parts  of    dicine  as  a  cathartic. 

▼egetaUei.  £uphorbiufn,^^TUi9  suhstance  is  obtained  from  the 
euphorbia  officinalis^  which  is  a  native  of  Ethiopia.  The 
milky  juice  which  flows  from  incisions  made  in  the 
plant,  is  dried  in  the  sun.  It  is  in  the  form  of  small 
yellow  tears.  It  has  no  smell,  and  at  first  no  percep« 
tible  taste,  but  it  commanicates  afterwards  a  horning 
aensatien  to  the  mouth.  It  is  soluble  in  alcohol.  It 
Las  been  considered  as  poisonous. 

Ataftstida.  AsttfiEtida.^^This  gum-reftin  is  obtained  from  the 
ferula  asajmtida^  a  perennial  plant,  which  is  a  native 
of  Persia.  It  is  extracted  from  the  roots  by  cutting  off 
the  extremity.  The  milky  juice  flows  out,  which  is 
dried  in  the  son.  It  is  brought  to  Europe  in  large  ir- 
regrular  masses,  which  are  of  a  whitish,  reddish,  or  vio- 
let hue.  It  has  a  strong,  fetid,  alliaceons  smell,  and  a 
bitter  acrid  taste.  It  is  but  partially  soluble,  both  in 
alcohol  and  in  water*  It  is  much  employed  in  medi- 
cine as  a  stimulant  and  antispasmodic . 

Ammoniac.'^^ThiB  gum-resin  is  supposed  to  be  ob» 
tained  from  another  species  of  the  ferula,  a  plant 
which  grows  in  Abyssinia  and  in  the  interior  parts  of 
Egypt.  It  is  brought  from  the  East  Indies,  usually 
in  large  masses,  which  are  composed  of  little  lumps  or 
tears,  of  a  milky  colour,  liyheii  exposed  to  the  air,  it 
is  changed  to  m  yellow  colour.  It  has  a  nauseous,  sweet 
taste,  -which  is  succeeded  by  a  bitter.  It  has  a  pecu- 
liar smell.  It  is  not  fusible  ^  but  when  placed  on  hot 
coals,  it  hums  away  in  flame.  It  forms  a  milky  solu- 
tion with  water  and  vinegar,  and  it  is  partially  soluble 
in  alcohol. 

Jfy/r^— It  is  not  yet  known  from  what  plant  this 
substance  is  obtained.  It  is  hrought  from  the  East 
Indies  in  the  form  of  tears ;  is  light  and  brittle,  of  a 
reddish-yellow  colour,  and  an  unctuous  feel.  It  has  a 
bitter  aromatic  taste,  and  a  strong  but  somewhat  grate- 
ful odour.  It  does  not  melt,  and  burns  with  difliculty. 
It  is  more  soluble  in  water  than  in  alcohol.  With  the 
former  the  solution  is  yellow  and  opaque  j  with  the 
latter  it  is  transparent. 

Sbrcoco/.— -This  substance  is  supposed  to  be  the  pro- 
duct of  the  penaa  sarcocolla»  It  is  brought  from  Persia 
and  Arabia,  in  the  form  of  small  whitish-yellow  grains. 
It  has  a  bitter  and  somewhat  sweetish  taste.  It  is  al- 
most entirely  soluble  in  water. 

Galbanum.'^ThiB  substance  is  obtained  from  the 
bubon  galbanum^  a  perennial  plant  which  grows  in 
Africa.  The  milky  juice  sometimes  exudes  from  the 
joints  of  the  old  plant,  hot  is  most  commonly  procured 
by  cutting  them  across.  This  juice  becomes  hard,  and 
is  the  galbanum  brought  to  Europe.  It  is  in  the  form 
of  whitish-yellow  tears,  has  a  bitterish  acrid  taste,  and 
a  peculiar  smell.  It  forms  a  milky  solution  with  water, 
wine,  and  vinegar.  It  is  scarcely  soluble  in  alcohol. 
It  does  not  melt,  hut  yields  a  considerable  proportion 
of  oil  by  distillation. 

Sqgapetmm.'^It  is  only  conjectured  that  this  gum- 
resin  is  obtained  from  thejhnilapersica.  It  is  brought 
in  large  masses  or  distinct  tears  from  Alexandria.  It 
is  of  a  yellow  colour,  becomes  hot  iii  the  hand,  but  is 
not  fusible.  It  has  a  hot,  nauseous,  bitterish  taste,  and 
a  disagreeable  garlic  smell.  It  is  sparingly  soluble  in 
alcohol,  but  dissolves  almost  entirely  in  water.  It  yields 
by  distillation  a  fetid  volatile  oil. 
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Opoponas.'^^Thh  gam-resin  is  obtained  from  the  pa-  Component 
ttinaca  opoponax^  a  perennial  plant  which  grows  wild    t'arts  or 
in  the  sputh  of  Europe.     It  is  obtained  by  wounding  y^g^tabk^ 
the  stock  or  root,  and  is  in  the  form  of  round  drops  or        "L^  ~ 
tears,  or  in  irregular  masses  of  reddish-yellow  colour.  Opoponai. 
It  has  a  bitter,  acrid,  and  somewhat  nauseous  taste, 
with  a  strong  peculiar  smell.     It  forms  a  milky  so- 
lution with  water,  and  yields  an  essential  oil  by  dis- 
tillation. ^.^^ 

Gamboge,'^This  gum-resin  is  obtained  from  the  sta*  Gamboge. 
lagmitis  gambogioides^  a  tree  which  grows  wild  in  Siam 
and  Ceylon.  In  Siam  it  is  procured  in  drops  by  break- 
ing the  leaves  and  young  shoots,  from  which  it  is  sup- 
posed to  derive  the  name  oi gum  gutt^.  In  Ceylon  it 
is  obtained  by  wounding  the  bark  and  collecting  the 
juice,  which  is  afterwards  dried  in  the  sun.  It  is 
brought  from  the  East  Indies  in  cakes  or  rolls.  It  is 
of  a  orange-yellow  colour,  opaque  and  brittle,  has  no 
smell,  and  little  taste,  leaving  only  a  slight  sense  of 
acrimony  when  it  has  been  kept  in  the  mouth.  It 
forms  a  turbid  yellow  solution  with  water,  and  is  almost 
entirely  soluble  in  alcohol.  It  is  employed  in  medicine, 
and  is  a  violent  cathartic.  24^2 

J?£^(rZ&tfiif.— Little  is  known  of  this  substance,  or  of BdelUam. 
the  tree  from  which  it  is  obtained.  It  is  in  the  form 
of  small  pieces  or  tears  of  different  sizes,  of  a  golden- 
yellow  colour,  with  a  reddish  tint.  This  substance,  or 
a  substance  with  the  same  name,  was  long  celebrated 
among  the  ancient  physicians. 


XVIIL  Of  Wood. 
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1.  If  a  piece  of  wood  be  boiled  in  a  great  quantity  pnpanu 
of  water  till  it  no  longer  gives  ont  taste  or  smell,  and  tion. 

if  it  be  afterwards  digested  in  alcohol,  the  suhstance 
which  remains  is  the  woody  fibre.  14^4 

2.  It  is  either  in  a  fibrous,  lamellated,  or  pulveru-  Propertist. 
lent  form.     This  substance,  which  is  more  or  less  co- 
loured, has  neither  taste  nor  smell,  is  not  altered  by 
exposure  to  the  air,  and  is  insoluble  in  water  and  al- 
cohol. 

3.  When  it  is  heated  in  cratact  with  air,  it  blackens.  Action  of 
exhales  dense,  acrid,  pungent  fumes,  and  leaves  behind  heat* 

a  coaly  matter,  which  does  not  change  its'  form.  By 
reducing  it  to  ashes,  it  is  found  to  contain  a  little  pot- 
ash, sulphate  of  potash  and  lime,  phosphate  of  lime. 
When  it  is  distilled  in  a  retort  it  yields  water,  acetic 
acid  contaminated  with  oil,  a  thick  oily  matter,  carbo- 
nated hydrogen  and  carbonic  acid  gases,  and  a  portion 
of  ammonia,  combined  with  acetic  acid.  2476 

4*  By  the  action  of  nitric  acid  on  quinquina,  which  Conpoki. 
resembles  the  woody  fibre,  Fourcroy  obtained  firom  lootioni. 
parts  the  following  products : 


Oxalic  acid 
Citric  acid 
Malic  acid 
Acetic  acid 
Azotic  acid 
Carbonate  of  lime 


Residuum, 


56.250 

0.388 
0.486 
0.867 

8-330 

70.226 
32.031 


A  qnantity  of  carbonic  acid  gaa  was  also  £teagage<i, 
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Component  which  was  not  estiniftted*     The  increase  of  weight  is 
Parti  of  ascribed  to  the  oxygen  which  combined  with  the  bases 
yegetablei.  of  the  acids  which  were  formed  during  the  decompoici- 
'         tion  of  the  woody  fibre  by  the  nitric  acid.     The  resi- 
duum,  by  distillation,  yielded  a  yellowish  fluid  mixed 
with  alcohol  and  some  acetic  acid,  a  concrete  oil  soln«- 
bl  in  alcohol,  charcoal,  and  carbonate  of  lime,  besides 
carbonic  acid  and  carbureted  hydrogen  gases.     The 
component  parts  of  wood,  therefore,  appear  to  be,  oxy* 
«477      El^^f  carbon,  hydrogen,  azote,  and  lime. 
Proportions     The  relative  proportion  of  wood  in  plants  has  been 
of  charcoal  estimated  by  the  proportion  of  charcoal  which  they  af- 
ford.    From  different  woods,  Proust  obtained  charcoal 
in  the  following  proportions. 


Black  ash 
Guaiac 
Pine 

Green  oak 
Heart  of  oak 
Wild  ash 
White  ash 

XIX.  Of  Tan. 


25 

20 
20 

X7 
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White  inner  bark  of  old  oak 

young  oak 
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I.  Tan  IS  obtained  from  a  great  number  of  vegetable 
substances.  It  exists  in  considerable  proportion  in  oak 
bark  and  nut-galls  j  and  it  is  obtained  from  the  latter 
by  tlje  following  process. 

Reduce  a  quantity  of  nut-galls  to  a  coarse  powder, 
infuse  them  in  water  till  it  is  saturated,  pour  off  the 
liquid,  and  boil  it  to  dryness.  A  black  matter  re- 
mains, which  is  toff,  neasly  in  a  state  of  purity.  It  is 
proposed  also  to  extract  tan  from  nut-galls  by  other 
processes.  If  a  solution  of  muriate  of  tin  be  added  to 
the  infusion  of  nut-galls,  a  copious  precipitate  of  a  yel- 
low colour  is  produced.  When  this  is  separated  by  fil- 
tration^ and  dried,  it  is  in  the  form  of  a  buff-coloured 
powder.  It  is  a  compound  of  oxide  of  tin  and  tan.  It 
is  then'  mixed  with  water,  and  a  stream  of  sulphurat- 
ed hydrogen  gas  is  passed  through  it.  An  ipsoluble 
fulphuret  of  tin  is  formed,  and  the  tan  is  dissolved  in 
water.  By  filtration  and  evaporation  of  this  water  to 
dryness,  a  brown  substance  remains,  which  is  tan ;  but 
by  this  process  it  is  not  perfectly  pure,  being  mixed 
with  a  portion  of  extractive  matter.  It  has  also  been 
proposed  to  separate  tan  from  the  infusion  of  nut-galls 
by  means  of  concentrated  sulphuric  or  muriatic  acid, 
carbonate  of  potash,  or  lime  water. 

3.  Tan  is  a  brittle  substance,  of  a  brown  colonr,  has 
a  very  astringent  taste,  is  soluble  in  water  and  alcohol, 
to  both  of  which  it  communicates  a  brown  colour  and 
very  astringent  taste« 

3*  When  it  is  heated,  it  becomes  black,  gives  out 
carbonic  acid  gas,  and  bums  in  the  open  air,  leaving 
behind  a  small  quantity  of  lime. 

4.  Tan  is  precipitated  from  the  infusion  of  galls, 
by  means  of  sulphuric,  nitric,  and  muriatic  aoids,  and 
formd  with  them  compounds  which  aM  soluble  in  wa- 
ter. 

5.  The  alkaKes  combine  with  tan,  and  form  com- 
pounds which  are  soluble  in  water.     A  reddish  brown 
colour  is  produced  in  the  liquid   by  the  addition  of    Elm 
{Qtash  or.Bodai^  and.  it  lo»es  the  property  of  precipitate    Oik  cut  ia  winter 


ing  gelatine.   Ammonia  forms  a  similar  compound  with  ConpoocDt 
the  infusion  of  galls.  Puts  of 

6.  Most  of  the  earths  combine  with  tan,  and  form  ^^g^^^** 
with  it  compounds  which  are  chiefly  insoluble  in  we-         ^ 
ter.     Lime  water,  added  to  the  infusion  of  galls,  pro-£arthL 
duces  an  olive-coloured  precipitate.     A  similar  preci- 
pitate is  obtained  by  means  of  barytes,  strontites,  and 
magnesia.  ^^g^ 

7.  The  metallic  oxides  combine  with  tan,  and  formMeulIic 
compounds  which  are  nearly  insoluble  in  water.     Si- oxides 
milar  precipitates  are  obtained  by  means  of  many  df*"^  ""^ 
the  metallic  salts.    The  green  sulphate  of  iron  pro- 
duces no  precipitate}  but  the  red  sulphate  gives  a 
deep-blue  precipitate,  which  becomes  black  by  expo- 
sure to  the  air,  or  when  it  is  dried«     This  is  the  base 

of  writing  ink,  as  was  formerly  described  in  treating  of 

the  sulphate  of  iron.  ^^ss 

8.  Tan  forms  an  insoluble  compound  ^hich  gelatine,  Gdatiac 
which  is  the  principle  of  the  important  process  of 
tanning  leather,  and  is  nothing  more  than  the  combi- 
natiop  of  tan  with  the  animal  matter  called  gelatm  or 

9.  Tan  is  chiefly  found  in  the  bark  of  trees;  it  is£aistota 
also  found  in  the  leaves,  the  wood,  tlie  sap,  and  som^^  ^^ 
times  it  is  obtained  by  spontaneous  exudation,  as  is  the        ^ 
.case  with  the  substance  called  kino.     Several  varie- 
ties of  tan  have  been  found  in  different  vegetable  sub- 
stances, as  in  catechu,  dragon^s  blood,  sumach,  and 
fustic*  24S7 

10.  The  quantity  of  tan  varies  with  the  age  and  size  Pir^ortioB 
of  the  tree,  and  at  different  seasons.     The  greatest^ 
proportion  has  been  found  in  the  inner  bark.     Sir  H, 
Davy  ascertained  the  quantity  of  tan  obtained  firam  the 
solid  matter  extracted  by  water,  from  an  onnoe  of  di^ 
ferent  vegetable  substances. 


Ill 
Spanish  chesnut       89 
Leicester  willow    117 
Coloured  or  middle  1     ^* 
bark  of  5  "^ 

Spanish  chesnut 
Leicester  willow 
Entire  bark  of  oak 

Spanish  chesnut 
Leicester  willow 
elm 

common  willow 
Sicilian  sumach  ... 


Solid  Matter.  Tan. 

X08  gn*  *j%  grs* 

77 


43 

41 
34 

6x 

53 

71 


Malag*  sumach 
Souchong  tea 
Green  tea 
Bombaj  catecha 
Bengal  catechu 
Nut-galls 


16s 
156 


180 


63 
79 

19 

14 
16 

39 

31 

33 

13 
II 

78 

79 
48 

4« 

261 

23X 
127  •. 
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The  following  proportions  of  tan  were  found  by  add-  i$o> 
ing  a  solution  of  glue  to  the  infnsion  of  the  plant  in 
water* 

Proportion  Tr 

of  Tan.  of  Tan.   {^ 

2.x     Horse  ckcsant  2.2     piaata. 

2«x    Beech  2.4 

Waiow 
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CompoMnt 
PwUuf 

y^g^^'*^waiow  boughs 

"     ■  Elder 

Plum  tree 
Willow  trank 
Sycamore 
Birch 
Cherry  tree 
Sallow 
Mountain  ash 


•  fhU. 


Proportion 
of  Tan. 

2.4 
3-0 

4.0 
4.0 

4.1 
4.1 

4.2 

4.6 
4-7 


Poplar 

Hazel 

Ash 

Spanish  cbesnat 

Smooth  oak 

Oak  cot  in  spring 

Leicester  willow 

Sumach 


Proportion 
of  Tim. 
6.0 

6.3 

6.6   . 

9.0 

9.2 

9.6 
10.1 
16.2  *. 


Poplar 

Hornbeam 

Beech 

Fir 

Vine  branches 

Common  nettle 

Common  thistle 

Fern 

Cow  thistle 

Great  river  rush 


XX.  or  Suber. 


1.23476 

1.1283 

0.58432 

o-34«33 

3-397 
10.67186 

4.04265 

5.00781 

10.5 

3-85395 
4-33593 
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X.  The  vegetable  substance  denoted  by  the  name  of 
suber^  is,  according  to  Fourcroy,  the  epidermis  or  outer 
covering  of  trees.  This  substance  is  analogous  to  com- 
mon  cork,  which  is  the  epidermis  of  the  quercus  suber^ 
from  which  the  name  of  this  peculiar  vegetable  sob- 
staooe  is  derived. 

2.  It  is  a  light,  soft,  elastic  substance,  is  insoluble  10 
water,  but  readily  absorbs  this  liquid.  Common  cork 
is  the  same  subsjtanoe,  having  greater  density,  and  ac- 
cumulated  in  greater  quantity. 

3.  Thia  matter  is  very  combustible,  and  bnms  with 
a  white  vivid  flame,  leaving  behind  a  very  black,  light, 
volaminoos  coaly  matter.  When  distilled,  it  yields 
ammonia. 

4.  When  cork  is  treated  with  nitric  acid,  carbonic 
acid  gas  and  nitrons  gas  are  evolved.  The  cork  It 
decomposed,  and  converted,  partly  into  a  yellow,  soft, 
OQCtnous  mstter,  which  swims  on  the  surface,  and  part- 
ly into  suberic  acid  \  the  nature  and  properties  of  which 
have  been  already  described. 

XXI.  Of  Alkalies. 

rized  aU  I*  The  fixed  alkalies  only  have  been  detected  in 
kaliet  only  plants,  and  there  are  few  plants  which  Jo  not  yield  a 
found.         smaller  or  greater  proportion  of  one  of  these  alkalies.  It 

is  supposed  that  they  exist  in  plants,  in  combination  with 

acetic  and  carbonic  acids. 

2.  Potash,  formerly  called  vegetable  alkali^  because 
it  was  supposed  to  exist  only  in  vegetables,  is  found  in 
all  plants  except  those  which  grow  near  the  sea.  The 
process  for  extracting  it  has  been  already  described. 
The  vegetables  are  reduced  to  ashes  by  burning  \  the 
ashes  washed  with  water,  which  is  fiUered  and  evapo- 
rated to  dryness.    The  potash  remains  behind. 

3.  Shrubby  and  herbaceous  plants  yield  a  greater 
proportion  of  ashes  than  trees.  The  branches  of  trees 
aflford  more  ashes  than  the  trunks,  and  the  leaves 
more  than  the  branches.  Other  salts  are  found  mixed 
with  the  potash,  such  as  the  sulphates  of  potash  and  of 
lime,  muriate  of  potash,  phosphate  of  lime,  and  phos- 
phate of  potash ;  the  last  of  which  has  been  detected 
in  maize  and  wheat.  In  the  following  table  the  pro- 
portion of  ashes  obtained  from  100  parts  of  different 
plants,  and  the  quantity  of  potash  which  these  ashes 
yield,  are  exhibited. 


Feathered  rush 

Stems  of  Turkey  wheat   8.86 

Wormwooii  9-744 

Fumitory  21.9 

Red  clover 

Vetches 

Beans  with  their  stalks 


Potatli. 
0.07481 
0.1254 
0.14572 
0.00000 
0.55 

25033 

0-53734 
0.6259 

1.96603 

0.72234 

0.508 II 

1-75 
7-3 

0.078 

2.75 
2. 
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Componeot 

Parts  of 
Vegetable!. 


H9S 


2494 
PoUsh. 


4.  Soda  is  generally  found  in  all  marine  plants,  and  Soda. 
in  many  others  which  grow  near  the  shore.     The  pro- 
portion of  soda  which  many  plants  containing  it  yield, 

is  very  considerable.  A  hundred  parts  of  the  salsola 
soda  afford  19.921  of  ashes,  from  which  may  be  extract- 
ed 1.992  part  of  soda.  It  is  from  different  species  of 
Jisct  that  the  soda  or  kelp  of  Britain  is  obtained.  The 
soda  of  commerce  is  extracted  from  two  species  of  sal- 
sola,  the  sativa  and  the  vermicukUa^  which  grow  a- 
bundantly  on  the  shores  of  Spain  and  the  Mediter- 
ranean. 249^ 

5.  Of  late  several  compounds  of  vegetable  origin  New  al. 
possessing  alkaline  qualities  have  been  discovered  bykali^** 
chemists,  and  ranked  among  the  alkalies.    The  first 

of  these  is  morphine^  found  in  opinm,  in  which  it  exists 
in  combination  with  the  meconic  acid*  The  process  for 
obtaining  it  consists  of  the  following  steps,  i.  To  boil 
a  strong  solution  of  opium  along  with  a  little  magne« 
•ia.  This  earth  combines  with  the  meconic  acid,  and 
leaves  the  morphine  free,  but  precipitated  along  with 
the  meconate  qf  maffnesia.  2.  The  mixed  precipitate, 
after  being  gathered  on  a  filter  and  washed  with  cold 
water,  is  treated  with  weak  alcohol  at  150°,  which 
separates  the  colouring  matter.  3.  It  is  then  boiled 
in  pure  alcohol,  which  dissolves  the  morphine,  and, 
while  it  cools,  deposits  it  in  white  crystals.  Morphine 
tnms  syrup  of  violets  green,  and  turmeric  brown.  It 
is  found  to  be  the  active  matter  from  which  opium  de- 
rives its  power  over  the  animal  economy.  Another  al- 
kali has  been  obtained  from  the  Angostura  bark,  and 
has  been  named  bructne^  from  the  name  of  the  genus 
by  which  this  bark  is  yielded,  the  brvcea  anti-dysente' 
rica,  A  third,  from  the  seeds  of  delphinium  Mtap/usa' 
gria^  is  called  delphine;  and  a  fourth,  itrychnine^,  is  ob- 
tained from  the  strychnos  nux  vomica.  Here  a  most 
extensive  field  has  been  opened  for  chemical  research ; 
and  we  may  expect  a  rapidly  increasing  list  of  similar 
vegetable  compounds,  by  manipulations  performed  on  the 
different  species  of  plants,  particularly  those  known  to 
possess  active  qualities,  or  the  products  of  which  pre-  - 
sent  any  remarkable  character* 


AillM. 

PMMb. 

Sallow 

2.8 

0.285 

Elm 

2.36747 
X.3JU85 

39- 

OMk. 

0.15343 

XXII.  Of  Earths. 


I.  Foor  of  the  earths  have  been  detected  in  vege-Lunt. 
tables,  namely  lime,  silica,  magnesia,  and  alumina. 

Few. 


M^7 
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Component  Few  plnoU  bave  beeo  foiui4  wblcb  do  not  contain  somo 
faru  of   portion  of  lime.     It  ii  tbe  mp«t  abundant  of  all  tbe 
yegctablet.eartba  in  jilanU. 

t49S  ^*  Silica  baa  been  found  Jn  several  plants,  and  cbief* 

Bilca.  ly  in  the  ejiidermis,  some  of  wbich  are  almost  cntifely 
composed  of  this  earth.  A  hundred  parts  of  tbe  epi- 
dermis of  the  following  plants  yielded  the  annexed  pro« 
portions  of  this  earth* 

Bonnet  cane  90 

Bamboo  71.4 

Common  reed  48.1 
Stalk  of  corn      6.5 

3.  Magnesia  is  more  rarely  found  in  vegetables.  It 
has  been  detected  in  considerable  proportion  in  tbe  fuci 
and  other  sea  plants.  The  greatest  proportion  yet  dis- 
covered is  found  in  the  MtUola  soda,  A  hundred  parts 
of  this  plant  have  yielded  17*029  of  magnesia. 

4.  Alumina  is  found  in  plants  in  very  small  quan- 
tity. 

5.  In  the  following  table  is  exhibited  the  quantity 
of  earths  in  general,  found  in  xoo  parts  of  different 
plants. 


«4P9 
Magneala 
and  ala- 
ffiinn. 


1500 
Proportion 
or  esrtbi. 


Oak 

1.03 

Beech 

1-453 

Fir 

0.003 

Turkey  wheat 

7.10 

Sun-flower 

3-72 

Vine  branches 

2.85 

Box 

2.674 

Willow 

M15 

Elm 

X.96 

Aspen 

1.Z46 

Fern 

3*"i 

Wormwood 

2.444 

Fumitory 

14.000 

Herbaceous  plants,  it  appears,  contain  a  greater  pro- 
portion of  earths  than  trees.  In  all  tbe  kinds  of  grain 
which  Bergman  examined,  be  found  all  the  four  earths. 
From  100  parts  of  oat  grain,  Vaoqoelin  obtained  a  re- 
siduum of  3* 1 59X1  wbich  by  analysis  be  found  to  be 
composed  of 

Silica  60.7 

Phosphate  of  lime    39.3 

xoo.o 

By  burning  the  stem  and  seeds  of  the  same  grain,  the 
residuum  by  analysis  afforded  the  following  substances  : 

Silica  S5 

Phosphate  of  lime  1 5 

Potash  20 
Carbonate  of  lime         5 

95 
Some  traces  of  oxide  of  iron  w«re  also  detected. 

XXIII.  Of  Metals. 


tS^i 


I      and         '^^  ^^^7  ^^^'^^^^  substances  which  have  certainty 
«iannncie.been  found  in  plants  are  iron  and  manganese.    Iron 
has  been  detected  in  the  ashes  of  salsola ',  and  manga- 
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nese  has  been  found  In  the  ashes  of  tbe  pine,  green  FnactloBi 
oak,  calendula,  vine,  and  fig-tree.     Gold,  it  is  said, 
has  been  found  in  some  plants,  but  in  very  minute  pro« 
portion. 

Chap.  XIX.  Of  ANIMALS. 

Animals  constitute  the  second  division  of  organixed  r.Kjji^tfTv 
matter.  They  are  distinguished  from  vegetables  by 
texture,  form,  and  component  parts.  Tbe  more  cha- 
racteristic differences  between  animals  and  vegetables 
are,  the  locomotive  power  of  animals,  irritability,  and 
sensibility.  Animal  matters  pass  to  the  putrid  fermen- 
tation, and  they  are  all  soluble  in  tbe  alkalies.  Sulphu- 
ric acid  reduces  them  to  a  carbonaceous  matter*  Char- 
coal is  precipitated,  and  ammonia  is  disengaged.  Ni- 
tric acid  acts  violently  on  animal  substances,  with  the 
evolution  of  Uxotic  gas. 

In  treating  of  animal  matters,  we  shall  first  consider 
the  functions  of  living  animals  \  2.  Tbe  decomposition 
of  animal  matters }  and,  3.  Their  component  parts. 
These  subjects  shall  occupy  tbe  three  following  sections. 


Sect.  I.  0/the  Functions  rf  Animals. 


»5«3 


In  taking  a  view  of  animal  substances,  it  is  necesaa-  Caaaot  be 
Tj  to  consider  the  functions  of  the  living  aaimal,  soczpbn^ 
far  at  least  as  these  functions  admit  of  explanation  im^^.'^T*'* 
chemical  principles.     It  is  beyond  the  reach  of  hunmn*^^ 
sagacitj  fuUj  to  understand  the  simplest  processes  in  the 
animal  economy.     These  cannot  be  explained  on  che- 
mical or  mechanical  principles  \  but  to  comprehend 
clearly   and   fully,  even  what  is  known  of  the  func- 
tions of  living  animals,  it  would  be  necessary  to  enter 
into  a  description  of  the  structure  and  nature  of  tbe 
organs  by  which  they  are  performed.     This  is  not  the 

frovince  of  chemistry  \  it  belongs  to  An  atom  T  and 
*HTSI0L0GT.  We  must  here  content  ourselves  with 
giving  a  short  account  of  the  chemical  cbanses  wbich 
take  place  by  the  action  of  living  animals.  The  fboo- 
tions  of  animals  which  have  occupied  the  attention  of 
chemical  physiologists,  and  which  we  propose  to  treat 
of  in  this  section,  are  respiration,  digestion,  secretion, 
and  assimilation. 


I.  Of  Respiration^ 
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X.  Respiration  is  to  be  considered  as  one  of  tbe  vital  A  viul 
functions  of  animals.    No  animal  can  exist  when  it  ift^sacuoa. 
interrupted,  nor  indeed  can  it  be  suspended,  even  for 
a  short  time,  without  hazard.      The  mechanical  part 
of  this  function,  consists  in  alternately  drawing  air  into 
the  lungSy  and  expelling  it.  250; 

2.  That  all  gases  are  not  fit  for  respiration  is  wellAQ  g«M« 
known.     Some  indeed,  as  carbonic  acid  gas,  tbe  mo-a^tfit Ita* 
ment  tliey  are  inhaled,  are  destructive  to  life.   Others, ■'^■'*^***' 
although  not  productive  of  such  sodden  effects,  prove 
ultimately  fatal  to  the  animal  which  is  forced  to  re- 
spire them.     Animals  are  veiy  differently  constituted, 
both   with  regard  to   tbe  structure  of  their  respira- 
tory organs,  and  with  regard  to  the  quantitv  of  air 
which  must  be  respired  in  order  to  support  life.     In 
these  respects,  tbe  hot  and  cold-blooded  animals  differ 
much  from   each  other  j    and  even  among  tbe  cold- 
blooded, there  are  some  tribes  which  require  a  very 
small  quantity  of  air,  and  can  bear  with  mucb  less 

apparent 


Functions  f^ppareat   fnconTenience  k  temporary  Interruption  of 
ofAni-    tbie  functioo  ;  but  for  all  animaloy  whatever  be  tbeir 
"•^«»      natnre,  whatever  be  tbeir  strncturey  or  whatever  be 
»         the  modifications  of  their  respiratory  system,  the  air 
of  the  atmosphere  is  best  adapted   for  the   support 
of  life.      It  is  the  oxygen  of  the  air  which  is  ne- 
cessary  for  the  breathing  of  animals  ^  bat  although 
animals  live  longer  iu   a  given  quantity  of  oxygen  gas 
tto6      ^^°  ^^  atmospheric  air,  as  appears  from  the  experi- 
Not  even    ments  of  Count  Morozzo,  related  in   the  chapter  on 
pare  oxy^     oxygen  gas,  yet  it  is  too  powerful,  or  too  stimulating 
g^^  for  tbeir  organs  ;  for  to  such  as  have  been  confined  to 

breathe  it,  it  has  been  found  highly  injurious. 
Some  fatal       3*  ^^^^  ^^  the  gases  prove,  immediately  fatal  to  life } 
to  lite.        sucb  for  instance  is  carbonic  acid  gas.     It  seems  to  be 
certain  that  no  animal  ever  made  a  full  inspiration  of 
this  gas  unmixed,  without  being  destroyed.     It  is  so 
noxioas  to  animal  life,  ^tbat  the  organs  themselves,  by 
an  involuntary  action,  obstruct  it  in  its  passage  to  the 
lungs.     Other  gases  are  equally  fatal  after  a  few  in- 
spirations, such  as  hydrogen  and  azotic  gases  ;  and  in- 
deed it  is  probable,  that  if  the  lungs  were  completely 
emptied  of  air,  before  the  inspiration  of  any  gas  what- 
ever, excepting  oxygen  gas  or  atmospheric  air,  a  single 
inspiration  would  prove  fatal.    This,  however,  is  never 
the  case;  for  after  the  fullest  expiration,  a  considerable 
quantity  of  air  remains  in  the  lungs.     We  may' con- 
dude,  therefore,  that  the  air  of  the  atmosphere  is  the 
only  gaseous  substance  proper  for  the  respiration  of 
2£o8      animals,  and  the  support  of  life. 
The  nine        4.  The  same  quantity  of  atmospheric  air  or  oxygen 
air  eaa  oa-g^^  after  having  been  once  respired  by  animals,  be- 
*^  ^J^^  comes  totally  unfit  for  farther  respiration,  either  by  the 
same  animals  or  any  other.     It  is  then  deprived  of  a 
great  part  of  the  oxygen,  and  contaminated  with  noxi- 
ous gases.     This  even  happens  to  fishes  and  insects, 
which  require  a  very  small  quantity  of  air.     If  the 
water  in  which  the  former  live  be  deprived  of  its  air^ 
it  is  equally  fatal  to  them,  as  immersion  under  water 
is  to  those  animals  which  live  in  the  air  of  the  atmo- 
1509      "pbere. 
The  qean-      $•  Attempts  have  been  made  by  physiologists  to  as- 
titjr.  certain  the  quantity  of  air  respired  by  animals.     This 

must  be  extremely  different  in  the  different  classes. 
Even  in  the  same  class  of  animals,  it  is  probable  that 
it  varies  much.  The  difference  of  the  results  of  ex- 
periments on  man  to  ascertain  this  point  is  enormous. 
No  conclusion  whatever  can  be  drawn  from  the  num- 
ber of  respirations  made  in  a  given  time,  even  if  this 
could  be  determined  with  any  degree  of  accuracy, 
which  is  scarcely  to  be  expected.  For  no  function  of 
the  body  is  sooner  influenced  by  mental  affections  than 
the  breathing.  The  very  attention  implied  in  reckon- 
ing the  number  of  respirations  has  some  effect  in  occa- 
sioning deviations  from  the  natural  number.  Some 
have  reckoned  the  number  of  respirations  14  in  a  mi- 
Date,  while  others  make  it  amount  to  27,  which  shews 
that  little  dependence  can  be  placed  on  any  precise 
statement  of  the  number.  Bnt  even  if  this  could  be  ac- 
curately ascertained,  still  it  would  not  enable  us  to  as- 
certain the  quantity  of  air  respired.  For  it  is  extreme- 
ly probable  that  this  quantity  varies  greatly  in  different 
men  and  in  different  animals,  and  in  the  same  animal 
at  different  times,  arising  from  caoses,  the  operation  of 
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which  either  entirely  eludes  observation,   or  is  alto*  Fanciiont 
gether  inappretiable.     Accordingly  we  find  that  the     of  Ani- 
differences  of  the  results  of  observations  made  on  the .    '"*^**    , 
quantity  of  air  taken  in  at  a  single  inspiration,  or  of 


the  quantity  calculated  in  the  lungs  after  expiration,      ,^,0 
are  not  less  than  those  of  the  number  of  respirations.   Chanxet  oa 

6.  The  nature  of  the  changes  which  the  air  inspired  the  air. 
undergoes  has  been  ascertained  with  more  accuracy. 
Part  of  the  air  which  is  respired  disappears  j  and  thi  s 

part  consists  of  oxygen.  Dr  Menzies  estimates  the 
quantity  of  oxygen  gas  consumed  by  a  man  in  24  hours 
at  rather  more  than  41  oz.  troy.  Lavoisier  fixes  it 
at  32^  oz.  nearly  j  and  Sir  H.  Davy  gives  as  the  result 
of  bis  experiments  and  calculations  about  32}  oz.  ^sti 

7.  The  air  thrown   out  of  the  lungs  by  expiration  Gases  cs- 
contains  at  the  same  time  a  quantity  of  carbonic  acidpi^d. 
gas  exactly  equal  in  volume  to  the  oxygen  which  dis- 
appears. 

8.  Water  in  the  state  of  vapour  is  also  thrown  out^^^,^^ 
of  the  lungs  during  respiration. 

9.  The  blood,  as  it  flows  from  the  left  side  of  the  circaliuiea 
heart,  is  of  a  bright  red  colour.     It  is  conveyed  from  of  the 
this  organ  by  the  arteries  to  every  part  of  the  body.   It  blood. 

is  then  taken  up  by  the  veins,  and  carried  back  to  the 
heart,  by  the  venous  system.  The  blood  having  thus  cir* 
culatcd  through  the  body,  enters  the  right  side  of  the 
heart,  its  colour  being  totally  changed.  It  is  now  of  a 
dark  purplish  red  colour,  instead  of  the  bright  red 
which  it  possessed  when  it  passed  out  of  the  heart,  to 
be  distributed  through  the  body.  But  before  the  blood 
can  go  to  the  left  side  of  the  heart  to  enter  the  general 
circulation  again,  it  myst  pass  through  the  lungs,  where 
it  re-acquires  the  bright  red  colour.  From  the  kings  it  • 

proceeds  to  the  left  side  of  the  heart,  from  which  it 
flows  as  before  through  the  arterial  system  to  all  parts 
of  the  body.  The  blood  thus  acquires  this  florid  red 
colour  in  the  lungs.  ^      . 

10.  This  change  was  ascribed  by  some  of  the  earlier  ChaDgcs  oa 
chemical  physiologists  to  the  absorption  of  air.     Dr  the  bkod. 
Priestley  observed  that  venous  blood,  which  was  of  a 

dark  colour,  became  of  a  bright  red  when  exposed  to 
oxygen  gas,  and  that  hydrogen  gas  produced  a  con- 
trary  effect.     The    same  thing  has   been    since  ob- 
served by  other  chemists.     According  to  Dr  Priest- 
ley, the  blood  was  deprived  of  its  phlogiston  as  it  pas- 
sed through  the  lungs  ^  according  to  the  theory  of  La- 
voisier and  others,  no  part  of  the  air  inspired  is  ab- 
sorbed}   the  blood  gives   out  hydrogen   and  carbon, 
which,   combining  with  the   oxygen  of  the  air,  form 
water  and  carbonic  acid.     He  supposed  that  the  quan- 
tity of  oxygen  in  the  water  and  carbonic  acid  expired 
was  equal  to  that  which  had  disappeared  during  re- 
spiration.    According  to  another  theory,  the  oxygen 
gas  combines  with  the  blood,  and  while  this  combina- 
tion takes   place,  the  carbonic  acid   gas   and    water 
which  are  expelled  from  the  lungs  along  with  the  azo-> 
tic  gas,  are  given  out.     According  to  later  experi*- 
ments,  it  appears  that  there  is  no  reason  fur  believing, 
that  any  part  of  the  air  inspired  passes  into  the  blood.. 
The  oxygen,  when  it  has  entered  the  longs,  seems  to 
unite  there  with  the  carbon,  which  is  conveyed  from  the' 
blood-vessels  to  the  air-cells,  by  a  species  of  secretion.. 
Nor  is  there  any  reason  for  believing,  thal^he  forma- 
tion of  water  by  the  combination  of  oxygea  with  hydro<» 
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functions  gen,  18  one  of  tbe  e£fecU  of  the  fanction  of  respin^ 
o\  An  I-    tiou. 

.    "*^**     .      12.  What  are  tbe  purposes  accomplished  by  these 
,^,        cbaoges?  What  are  the  definite  uses  of  respiration  in 
Porposcs  of  the  animal  economy  ?— ^As  the  blood  is  the  souree  from 
re>piration.  ivhich  are  derived  the  materials  for  repairing  the  con- 
stant ivaste  of  the  body,  it  is  necessary  that  means 
shoal d  be  provided  to  sapply  this  waste,  to  which  the 
blood  is  constantly  subjected.     This  is  i^ccomplished, 
as  we  shall  find  afberwards,  by  the  pirocess  of  digestion, 
the  product  of  which  is  conveyed  to  the  blood.     But 
before  it  can  be  converted  into  blood,  it  must  undergo 
certain  changes,  which  take  place  in  the  lungs.     The 
separation  of  tbe  superfluous  carbon  is   an  essential 
change,  and  the  only  one  perfectly  ascertained.    There 
is  one  essential  part  of  the  blood,  and  an  essential  part 
also  of  solid  animal  organs,  namely  the  fibrine,  which 
does  not  exist  in  the  chyle  «nd  lymph,  which  are  the 
substances  conveyed  to  the  blood,  to  repair  its  waste, 
before  they  have  passed  through  the  lungs  along  with 
the  blood.     Hence  it  is  supposed  that  one  purpose  of 
respiration  is  to  form  the  fibrine  of  the  blood. 
TopiWerve      1 3*  Another  great  purpose  of  respiration  in  tbe  ani- 
tempera-     mal  economy  is  to  preserve  the  proper  degree  of  tem- 
perature necessary  for  tbe  health  and  life  of  the  animaU 
It  is  well  known  that  the  temperature  of  animals  is  not 
regulated,  like  that  of  inorganized  matter,  by  the  sur- 
rounding  medium.     In  whatever  temperature  animals 
are  placed,  except  in  those  extreme  degrees  of  heat  or 
cold  which  destroy  life,  the  temperature  of  the  body 
continues  almost  uniformly  the  same,  and  this  tempera- 
ture, it  appears,  corresponds  to  the  quantity  of  air  in- 
spired.    Hence  it  is  that  the  temperature  of  the  lower 
orders  of  animals  which  require  but  a  small  propor- 
tion of  air,  as  insects,  fishes,  and  amphibious  animals, 
is  not  much  higher  than  that  of  the  medium  in  which 
they  live,  and  on  this  account  they  constitute  a  division 
of  animals  which  have  been  distinguished  by  physiolo- 
gists by  the  name  of  cold-blooded  animals.     The  tem- 
perature of  warm-blooded  animals,  whatever  be  that  of 
the  medium  in  which  they  live,  is  from  q6^  to  140^.  The 
temperature  of  man  is  about  98^,  while  that  of  birds, 
which  require  a  greater  proportional  quantity  of  air,  is 
usually  5**  or  6®  higher. 
Tbeoriei  of      ^4<  '^^^  manner  in  which  the  temperature  of  the 
animal        body  is  kept  up  by  means  of  respiration,  has  been  thus 
accounted  for,  on  the  principles  of  Dr  Black^s  tlieory 
of  latent  beat.     Part  of  the  latent  beat  of  the  air, 
which  was  inspired'  and  jcombined  with  tbe  blood,  is 
given  out,  and  thus  raises  the  temperature  of  the  blood, 
and  that  of  the  whole  body  through  which  it  cireu- 
lates.     But  if  this  change  took  place  in  tbe  lungs,  and 
all  the  latent  heat  of  the  air  inspired  was  extricated  in 
these  organs,  it  was  urged  as  an  objection  to  this  theory, . 
that  the  temperature  in  them  would  be  much  higher 
than  in  other  parts  of  the  body.     According  to  the 
theory  of  Crawford,  tbe  capacity  of  arterial  blood  for 
caloric,  or  the  specific  caloric  of  arterial  blood,  that  is, 
the  quantity  of  caloric  which  is  necessary  to  raise  it  to 
a  given  temperature,  is  greater  than  that  of  venous 
blood  ;  and  the  caloric  disengaged  in  the  lungs  by  the 
combination  of  oxygen  with  carbon,  which  is  strictly 
analogous  to  the  combustion  of  chareoal,  immediately 
dbappears  again,  being  requisite  to  keep  up  the  exist* 
ing  temperature  of  tbe  blood,  now  enlarged  in  its  capa- 
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city  for  caloric  by  passing  from  the  Tenons  to  dM  arte*  Function! 
rial  state.  And  the  specific  caloric  of  arterial  Uood,  of  Ani- 
as  it  circulates  through  the  body,  is  more  and  more 
diminished,  in  proportion  as  it  is  converted  into  venoos 
blood  'f  caloric,  therefore,  is  evolved.  In  this  way  it 
has  been  proposed  to  obviate  the  objection  of  tbe  teuK* 
peratore  of  the  lungs  being  highest,  if,  as  it  has  been 
supposed,  the  whole  of  the  caloric  is  here  evolved ;  and 
to  account  for  its  gradual  evolution,  and  the  conseqoeot 
uniformity  of  temperature  which  exists  in  every  part  of 
the  body*  Such  are  two  of  the  important  purposes 
which  seem  to  be  accomplished  by  means  of  tbe  fonc- 
tiou  of  respiration  ;  namely,  the  complete  formation  of 
the  blood,  and  the  preservation  of  animal  temperature. 

II.  Of  Digestion. 

1.  The  animal  body  is  subject  to  continual  waste,^|^[e^ 
and  the  quantity  of  this  waste  varies  acoordbg  to  tbe  the  bod}. 
nature  and  age  of  the  animal.     This  waste  is  repaired 

by  the  blood,  which  most  consequently  receive  some 
supplies,  to  make  up  for  its  continual  consamptioa.  On 
this  account,  all  animals  require  food  or  nourishment, 
to  compensate  for  the  waste  of  the  body,  and  directly 
for  the  consumption  of  the  blood  iroa  whidi  this  waste 
is  supplied.  ^.,^ 

2.  Different  animals,  according  to  their  nature,  eon- food  01' 
stitution,  and  the  circumstances  in  which  they  are  placed,  dilfereot 
require  different  kinds  of  food.     Some  animals  live  eo-Bf*^ 
tirely  on  vegetables,  others  feed  exclusively  on  animalsi^"^^ 
while  a  third  class  feed  indiscriminately  on  vegetables 

and  animals.  But  whatever  be  the  kind  of  food,  or 
whatever  the  nature  of  the  animal,  it  is  all  conveited, 
by  tbe  process  of  digestion,  into  the  same  naifom 
substance.  In  most  animals  the  food,  as  it  is  taken 
into  tbe  month,  is  broken  down,  mixed  with  tbe  salifi, 
and  conveyed  to  the  stomach,  and  after  it  has  rematoed 
there  for  a  short  time,  it  is  totally  changed,  and  is  con- 
verted into  tbe  nniform  substance  above  alloded  to, 
called  chyme,  ^u 

3.  In  attempting  to  account  for  the  functions  of  tbeFtlicM^' 
animal  body,  chemists  and  physiologists  have  been  al-l<^/^ 
ways  too  much  disposed  to  consider  the  changes  which  1^^^°' 
take  place  within  the  body,  as  aaalogooa  to  those  whioh^^' 
take  place  on  inorganized  or  dead  mattw,  in  sopposed 
similar  cireumstances.      Accordingly  vre   find  among 

the  speculations  of  philosophers,  that  digcttion  has  been 
ascribed  to  fermentation.  By  one  set  it  was  ascribed 
to  tbe  vinous  or  acetous  ^  and  by  another  set  to  the  po<* 
trefactive  fermentation.  But  now,  tiMt  the  natore  and 
circumstances  of  tbe  processes  both  of  fismientatioo  aad 
digestion  have  been  more  accurately  observed,  this 
opinion  is  exploded.*  The  experiments  of  physic^' 
gists,  also,  have  led  to  more  rational  views  of  the  fooc* 
tion.  ,,,j 

4.  It  is  now  found,  that  the  conversion  of  the  ieodQutnc 
into  chyme  is  effected  by  the  action  of  a  peenliar  iloidjaicc. 
secreted  in  the  stomach,  from  which  it  has  been  deoo- 
mtnated  gastric  Juice,  This  liquid  possesses  difereot 
properties  in  different  animals,  for  these  animals  whicb 
live  entirely  on  vegetables  cannot  digest  sniomi  food, 
and  the  gastric  juice  of  those  whieb  have  been  accos- 
tomed  to  live  entirely  on  animals,  has  no  effect  on  ve- 
getables.   It  is  true,  indeed,  that  the  native  of  animsls 

in  this  respect,  as  well  as  in  most  of  their  habits,  may 
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be  completely  reversedi  when  their  hnbite  are  changed 
by  slow  degrees.  All  substances  taken  into  the  sto- 
mach are  not  equally  acted  upon  by  the  gaUric  juice. 
Some  of  the  hardest  are  readily  dissolved,  while  others, 
•eemin^ly  less  compact  and  durable,  remain  unalter- 
ed. The  husks  of  grain  in  the  stomachs  of  many  ani- 
mals resist  \\a  action,  while  the  hardest  bone  is  con- 
sumed. 

5.  No  accurate  knowledge  has  yet  been  obtained 
concerning  the  constitution  of  the  gastric  juice.  Ac- 
cording to  some,  it  is  of  an  alkaline  nature  ;  according 
to  others,  it  possesses  acid  properties.  But  this  differ- 
ence of  opinion  is  by  no  means  to  be  wondered  at,  if 
we  consider  the  difficulty,  perhaps  the  impossibility,  of 
obtaining  the  gastric  juice  in  a  state  of  purity,  to  sub- 
ject it  to  chemical  examination.  Even  if  it  were  pos- 
sible to  collect  it  perfectly  pure,  its  effects  could  not  be 
the  same  as  within  the  body,  since  all  animal  matters, 
the  moment  they  are  separated  from  the  living  body, 
begin  to  undergo  new  changes,  and  to  exhibit  new  pro- 
perties. All  experiments,  therefore,  which  have  been 
made,  to  ascerUtu  the  nature  of  the  gastric  juice,  and 
the  process  of  digestion  out  of  the  body,  must  be  re- 
garded as  inconclusive.  They  shew  us  the  effects  of 
this  liquid  in  the  state  of  dead  matter,  but  can  lead  to 
no  knowledge  of  its  nature  and  properties  while  it  ex- 
ists in  the  living  body  (b). 

6.  Whatever  be  the  nature  of  this  liquid,  or  the  pro- 
cess of  digestion,  the  food,  as  we  have  already  observed, 
is  broken  down  in  the  mouth  and  mixed  with  the  saliva, 
which,  in  the  first  instance,  probably  contributes  much 
to  favour  its  commencement  >  for  the  process  of  diges- 
tion is  considerably  deranged  when  the  secretion  of  sa- 
liva is  interrupted,  or  its  usual  quantity  diminished.  All, 
then,  that  is  certainly  known  concerning  this  change  is^ 
that  the  food  conveyed  to  the  stomach  is  in  a  very  short 
time  converted  into  chyme. 

7.  The  chyme,  which  is  a  soft,  pulpy  matter,  after 
being  formed  in  the  stomach,  is  carried  to  the  intestines, 
where  it  is  mixed  with  other  substances,  and  undergoes 
new  changes.  As  soon  as  it  has  passed  into  the  intes- 
tines, it  is  converted  partly  into  a  milky  fluid  called 
chyle,  and  partly  into  excrementitious  matter.  Thus  it 
is  decomposed  by  some  process,  and  separated  into  two 
parts,  one  of  which  is  destined  for  the  nourishment  and 
reparation  of  the  body,  while  the  other  is  ejected. 

8.  The  chyle,  when  formed  from  the  chyme,  mixes 
with  the  bile  which  flows  from  the  liver  into  the  intes- 
tines. In  consequence  of  this  combination,  it  is  sup- 
posed the  excrementitious  matter  is  separated  from  the 
chyle,  and  is  thrown  out  of  the  body  \  while  the  chyle 
itself  is  taken  up  by  a  set  of  vessels  called  lacteuis^ 
which  open  on  the  inner  surface  of  the  intestines,  and 
receiving  this  fluid,  convey  it  to  a  large  trunk  in  which 
they  all  terminate,  denominated,  from  its  situation  in 
the  thorax,  the  thoracic  duet.  The  use  of  the  bile  is 
fttpposed  to  be,  to  separate  the  excrementitious  matter 
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absorbed  along  with  the  chyle  j  for  this  purpose  the 
bile,  it  is  supposed,  is  decomposed  >  its  saline  and  al- 
kaline  constituents  combine  with  the  chyle,  by  which 
it  becomes  more  liquid,  while  the  resinous  and  albu- 
minous matter,  combine  with  the  excrement,  and  in 
this  state  act  as  a  stimulant  to  the  intestines,  so  that 
the  contents,  which  might  prove  injurious,  if  long  re- 
tained, are  the  more  speedily  ejected. 

9*  As  a  proof  that  the  food  which  has  been  taken  is  totally 
into  the  body  has  been  totally  changed,  substances  chaogcd. 
have  been  detected  in  the  excrement  of  different  ani- 
mals which  did  not  previously  exist  in  the  food.  Ac- 
cording to  Vauquelin,  excrementitious  matter  is  always 
distinguished  by  an  acid  property.  Benzoic  acid  has 
been  detected  in  that  of  horses  and  cows.  An  acid  of 
a  peculiar  nature  has  been  found  in  the  dung  of  pigeons  \ 
in  general  this  matter  is  much  disposed  to  ferment,  and 
at  last  gives  out  ammonia. 

In  the  analysis  of  the  excrement  of  a  hen  by  Vau- 
quelin, compared  with  the  nourishment,  he  found  that 
while  the  oats  which  were  taken  in  were  composed  of 
phosphate  of  lime  and  silica,  that  the  shells  of  the  eggs, 
and  the  excrements  which  were  examined,  consisted  of 
phosphate  of  lime,  carbonate  of  lime,  and  silica.  The 
proportion  of  silica  which  was  found  in  the  excrement 
was  less  than  the  quantity  taken  in  j  but  the  quantity 
of  phosphate  of  lime  was  increased,  and  a  quantity  of 
carbonate  of  lime,  which  did  not  previously  exist  in  the  r,^^  . 
food,  was  formed  *•  2528 

10.  Little  is  known  of  the  properties  of  the  chyle,  Propcrtiet 
excepting  that  it  possesses  some  in  common  with  milk,  of  chyle. 
Like  milk,  it  coagulates,  and  divides  into  a  serous  and 
*oily  matter.     In  the  thoracic  duct  the  chyle  is  mixed 
with  another  fluid  called  the  lymph,  which  is  conveyed 
from  all  parts  of  the  body  by  a  set  of  vessels  denomi-      .j^^p 
nated  the  lymphatics.    This  fluid  is  in  considerable  Of  lymph, 
quantity,  is  viscid  and  colourless  \  but  from  the  difli- 
culty  of  collecting  it,  little  is  known  of  its  properties. 
The  lymph  and  the  chyle,  thus  mixed  together,  are 
conveyed  by  the  thoracic  duct  to  the  blood-vessels.    It 
is  mixed  with  the  blood  in  the  veins,  and  conveyed  by 
them  to  the  right  side  of  the  heart,  from  which  it  is 
carried  to  the  lungs,  where  it  undergoes  the  changes 
already  described  in  the  account  of  respiration,  and  the 
whole  is  converted  into  arterial  blood,  which  returns  to 
the  left  side  of  the  heart,  from  whence  it  is  distributed 
to  all  parts  of  the  body. 

III.  Of  Secretion. 

1530 
I.  In  the  course  of  the  circulation  of  the  blood,  dif-  Matter  te- 

ferent  suhstancet  are  separated  from  it,  some  of  which  p«»i^ 

are  destined  for  the  growth  and  nourishment  of  the^'J^'V^^ 

body,  as  in  young  animals,  or  for  the  repair  and  supply 

of  parte  that  are  destroyed}  while  other  substances, 

which  seem  either  to  be  superfluous,  or  if  retained, 

would 


(b)  The  stomachs  of  young  animals  contain  a  substance  which  has  the  property  of  coagulating  milk.  Acids 
also  have  this  property,  from  which  it  has  been  concluded  that  the  substance  in  the  stomach  of  young  animals, 
which  produces  this  effect  on  milk,  is  of  an  acid  nature  \  but  it  ought  to  be  recollected,  that  when  used  by  us  it 
is  out  of  the  body,  and  has  undoubtedly  undereone  new  changes ;  and  besides,  it  is  not  known  exactly  what  dif- 
ierent  lubetances  may  have  the  property  of  indttcing  this  change  on  milk. 

Vol.  V.  Part  II.  t  S  ^ 


* 

i\ 


738 


CHEMISTRY. 


Funetioni 

of  Aoi- 

null. 


By  the  kid. 


«53a 
If  ui  im- 
portant 
change. 


*5S5 

Secretion 

from  tile 
•kin. 


2534 
QoapUty. 


woald  be  iojarioilSi  are  throwa  out  of  the  body.  These 
secretions  are  performed  by  peculiar  organs,  the  de<- 
scription  and  operation  of  which  belong  to  Anatomy 
and  Physiology.  At  present  we  will  give  a  short  ac* 
count  of  two  of  the  most  important  of  these  secretions, 
namely,  the  secretion  of  urine,  and  that  of  pen>pirable 
matter. 

Secretion  of  urine. — ^The  urine,  which  is  an  excre- 
mentitious  matter,  is  separated  from  the  blood  by  the 
action  of  the  kidneys.  According  to  the  observations 
of  anatomists  and  physiologists  on  the  structure  and 
office  of  these  organs,  a  great  proportion,  or  even,  as 
some  suppose,  the  whole  of  the  blood,  passes  through 
them.  As  the  urine  secreted  by  these  organs  seems 
to  Mrve  no  purpose  in  the  animal  economy,  since  tlie 
whole  of  it  is  thrown  out,  it  is  probable  that  ihe  sub- 
stances of  which  it  is  composed,  or  at  least  their  con- 
stituents, would  have  proved  injurious  if  they  had  been 
retained. 

2.  Whatever  the  change  be  which  takes  place  on 
the  blood  by  the  action  of  the  kidneys,  it  is  of  the  ut- 
most importance  to  the  health  and  even  to  the  life  of 
the  animal  \  for  if  these  organs  are  destroyed  by  dis- 
ease or  accident,  death  is  the  certain  consequence. 

3.  By  the  action  of  the  kidneys  on  the  blood,  new 
substances  make  their  appearance.  Such  are  urea  and 
urio  acid,  which  exist  in  the  urine,  but  cannot  be  de- 
tected in  the  blood  \  but  the  bases  or  constituents  of 
these  substances'  must  have  formed  part  of  some  of  the 
matters  of  the  blood,  which  are  therefore  decomposed 
for  their  evolution  ;  and  this  decomposition  must  take 
place  in  these  organs.  The  urine,  or  secreted  matter, 
has  been  accurately  analysed,  and  its  component  parts, 
after  it  is  thrown  out  of  the  body,  pretty  well  as- 
certained }  but  it  is  jet  unknown  what  are  the  peculiar 
changes  which  the  blood  undergoes  by  the  action  of  the 
kidneys. 

Per$piration.^-^\  •  A  considerable  quantity  of  matter 
is  separated  from  the  blood  by  means  of  a  set  of  vessels 
on  the  skin  of  animals.  This  action  is  called  perspi* 
ration^  and  the  substance  emitted,  perspirable  matter* 
The  attention  of  physiologists  and  chemists  has  been 
long  directed  to  ascertain  the  quantity  and  nature  of  the 
matter  thus  thrown  off.  To  asceitain  the  first  point, 
many  experiments  have  been  made*  Sanctorius,  an 
Italian  physician,  was  the  first  who  made  this  attempt, 
by  weighing  himself  at  stated  times  for  many  years, 
and  estimating  the  quantity  of  food  which  was  taken 
in,  and  the  quantity  of  excrementitious  matter  thrown 
off.  The  difference,  he  supposed,  indicated  the  quan- 
tity of  matter  perspired ;  but  neither  in  his  experi- 
ments, nor  in  those  of  many  others,  who  endeavoured 
to  ascertain  the  same  thing,  was  any  estimate  made  of 
the  quantity  of  matter  given  out  by  the  lungs. 

2.  With  this  distinction  in  view,  a  set  of  experi- 
ments was  instituted  by  Lavoisier  and  Seguin.  The 
latter  was  inclosed  in  a  varnished  bag,  which  pvevent- 
ed  the  escape  of  every  thin^  thrown  off  from  the  bo- 
dy, excepting  what  was  lost  by  respiration.  Having 
previously  weighed  himself,  and  continued  the  experi- 
ment for  some  time,  the  quantity  of  matter  thrown  off 
by  respiration  was  ascertained,  by  weighing  a  second 
time.  By  weighing  himself  afterwards  without  the  co- 
vering, and  repeating  the  operation  at  the  end  of  a  si- 
milar interval,  he  was  enabled  to  ascertain  the  quanti<* 
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ty  lost  by  cutaneous  transpiration  alone,  by  subtractmt  Jm^mn 
what  had  been  previously  ascertained  to  have  passed  of  Aai. 
off  from  the  lungs,  from  the  whole  diminution  of  weight 
indicated  in  the  preceding  experiment.     From  the  ex- 
periments thus  conducted,  the  following  condnsions 
were  drawn. 

a.  In  a  state  of  health,  and  when  there  is  no  di^o- 
sition  to  corpulence,  the  body  returns  to  the  sama 
weight  onoe  every  24  hours. 

b.  Indigestion  retards  transpiration.  The  weight  is 
increased  for  four  days,  and  on  the  fifth  the  body  re* 
turns  to  its  original  weight. 

c.  Drink  only,  and  not  solid  food,  increases  the  per- 
spiration. It  is  least  at  the  moment  of  taking  food, 
and  immediately  after* 

(L  The  perspiration  is  greatest  daring  digestion. 

e.  The  greatest  quantity  of  matter  perspired  amoont* 
ed  in  a  minute  to  2/S*2$  grains  troy  \  the  least  to  nine 
grains. 

f.  The  pulmonary  transpiration  is  proportionally 
grenter  than  that  of  the  skin.  It  is  greater  in  winter, 
on  account  of  the  necessity  of  preserving  the  tempera* 
ture  of  the  body. 

3.  The  quantity  of  matter  perspired  is  greatest  dik 
ring  hot  weather,  and  in  hot  climates.  The  quantity 
too  hears  a  relation  to  the  quantity  of  nrine.  The 
following  are  the  results  of  the  experiiiients  of  Bve, 
made  in  Ireland,  on  the  relative  proportion  of  unne 
and  perspirable  matter,  which  were  excreted  in  the 
course  of  one  day  at  different  seasons  of  the  year. 

Matter  perspired.     Urine. 
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4.  When  the  temperature  to  which  tlie  body  is  ex-S«esi. 
posed  is  much  elevated,  the  quantity  of  perspired  mat- 
ter is  greatly  increased,  and  it  then  appears  in  a  visi- 
ble liquid  form  called  sweat.  This  answers  h  very  iin* 
portant  purpose  in  the  animal  economy,  for  by  this 
means  the  equilibrium  of  temperature  is  preserved. 
The  heat  which  is  absorbed  is  carried  off  along  with 
tlie  matter  which  evaporates  from  the  surface  of  tbe 
body,  and  thus  the  increase  of  temperature,  which 
would  otherwise  prove  fatal,  is  prevented.  153' 

5.  The  next  object  of  chemical  physiologists  was  toCoeipoKsi 
ascertain  the  nature  of  the  substance  which  is  perspir-P*^ 
ed.     This  has  been  found  extremely  difficult,  on  ac- 
count of  the  small  quantity  which  it  has  been  possible 

to  collect.  But  it  has  been  ascertained  to  consist 
chiefly  of  water  and  carbon,  with  an  oily  matter. 
Pliosphorio  acid  also,  and  phosphate  of  lime,  have  been 
detected  in  the  perspirable  matter.  In  tbe  air  which 
has  been  confined  in  contact  with  the  skin,  carbonic 
acid  gas  has  been  detected  \  from  which  it  is  conclud- 
ed, that  either  the  carbon  must  have  been  evolved, 
and  combined  with  the  oxygen  of  the  air,  or  the  oxy- 
gen gas  must  have  been  absorbed,  and  combining  with 
the  carbon,  is  given  out  in  the  state  of  carbonic  acid* 
The  former  is  the  conclusion  drawn.  The  oily  matter 
which  is  emitted  by  tbe  skini  is  supposed  to  occasion 

tiis 
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Fsnetloni  tlie  peculiar  smell  by  witicli  animals  are  distingoiabed, 
of'Ani*     The  remarkable  circumstance  of  a  dog  being  able  to 

^  '"'^l*-  trace  another  animal  to  a  great  distance  by  the  smell, 
or  to  discover  bis  master  by  the  same  means  to  a  mnch 
greater  dintance,  is  ascribed  to  the  emission  of  this 
matter.  The  matter  perspired,  according  to  BerthoU 
let,  possesses  acid  propertteH,  and  the  acid  he  sup* 
lioses  is  the  phosphoric.  Fho»phate  of  lime  has  been 
detected  in  the  skins  of  horses  by  Fourcroy  and  Vau- 

»S37  qwelin. 
Other  M-  Besides  these  there  are  other  secretions  which  are 
cretioni.  destined  for  peculiar  purposes  in  the  animal  economy, 
or  immedrately  connected  with  the  functions  of  parti- 
cular organs,  or  parts  of  the  system.  Such  is  the  se* 
cretion  of  saliva  in  the  mouth,  of  tears  in  the  eyes,  of 
mucDB  in  the  nose,  and  wax  in  the  ears.  The  secre* 
tion  of  milk  in  the  female  is  destined  for  the  nourish- 
ment of  the  offspring  ;  but  we  shall  not  enter  into  the 
description  of  the  organs  employed  in  tliese  secretions. 
The  nature  and  properties  of  the  matters  secreted  will 
come  onder  oor  consideration  in  treating  of  the  differ- 
ent parts  of  animals. 


IV.  Of  Assimilation. 
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T.  The  continual  waste  and  decay  of  the  body  re- 
thc  body     qoire  to  be  repaired.     Tliis,  as  we  have  already  seen, 
nitit  be  re-|^  the  pirrpfwe  of  taktnsv  noorisbment  into  the  body} 
part  of  which  heint^  sobject  to  the  processes  of  digestion 
and  respiration,  is  converted  into  blood,  from  which 
source  are  drrivpd  those  supplies  of  new  matter  which 
are  wanted  in  the  formation  of  new  parts,  or  to  make 
up  the  general  decay  of  the  system.     New  supplies  of 
matter  are  peculiarly  necessary,  in  yonng  animals,  in 
whrch  the  parts  already  formed  increase  in  size  and 
consistency,  and  in  which,  in  the  progress  of  the  growth 
Iff  the  body,  entirely  new  parts  are  evolved.     But  if 
there  be  any  troth  in  tlie  speculations  of  pliysiologists, 
of  tlie  wliole   matter  in  the  body  being  periodically 
changed,  even  after  it  has  arrived  at  its  full  growth, 
n  constant  supply  of  new  matter  becomes  absolutely  ne- 
cessary.   AH  these  supplies  arc  furnished  by  the  blood, 
w/i4  for  this  purpose  it  is  distributed  to  every  part  of 
the  body.     The  materials   for  repairing  the  general 
.  Waste,  for  increasincr  those  parts  which  are  already  form** 
«d,  or  for  the  formation  of  new  pnrts,  are  all  derived 
from  if.     From  this  source  are  derived  the  most  fluid, 
M  welt  as  the  most  solid  parts  of  the  body ;  the  saliva 
of  the  mouth,  and  the  gastric  juice  of  the  stomach,  so 
Beeessary  in  the  function  of  digestion,   by  which  the 
health  and  life  of  the  animal  are  preserved,  as  well  as 
the  bones  and  muscles,  whieh  give  it  strength,  firmnei^s 
and  motron.     The  process  by  which  the  different  sub- 
stances furnished  by  the  blood  for  the  repair  of   some 
parts   and  the  formation  of  others,   has  been  distin- 
guished by  the  name  of  assimilation^  because,  in  conse- 
quence of  new  actions  and  combinations,  matter  ejc- 
mctly  similar  to  the  parts  repaired  or  renewed,  is  depo* 
1539      sited,  which  did  not  previously  exist  in  the  blood. 
By  paiticn-      9.  These  changes  are  effected  by  the  action  of  pecu- 
lar  orgaai.  linr  organs  or  vessels.     Whatever  be  the  nature  of  the 
food  taken  into  the  stomnch,  it  is  Converted  into  chyme 
by  the  process  of  digestion.     This  again,  by  a  fiirther 
change,   as  it   passes  into  the   intestines,   forms  the 
chyle,  which  is  conveyed  to  the  blood,  and  after  this 
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fluid  has  undergone  the  changes  which  are  induced  on  Dccodi|)o- 
it  by  respiration,  it  has  acquired  those  properties  which    sition  of 
render  it  fit  for  the  important  purposes  to  which  it  is  «  Animal 
destined.  ^  r  r    r  Suj»uiicej. 

3.  By  the  action  of  the  different  secretory  organs,      ^.^ 
the  same  matter  is  always  separated  in  each  from  the  Wbieh  al- 
blood,  while  the  animal  continues  in  the  healthy  state.  ^*7*  "f* 
The  perspirable  matter  is  separated  by  the  fflands  or  *'"**     * 
vessels  on  the  skin,  and  the  saliva  is  prepared  by  the^^j.^ 
glands  of  the  mouth.    The  matter  of  bones,  of  muscles, 

or  of  nerves,  is  separated  and  deposited  in  those  places 
where  it  is  required,  and  no  other.  While  the  body 
continues  healthy,  mnscular  matter  is  not  deposited 
among  the  bones,  nor  is  osseous  matter  mixed  with  the 
muscles.  j^., 

4.  The  most  astonishing  part  of  the  animal  system  FbdcUoos 
IS  that  power  which  it  possesses  of  accommodating  \U  ▼ary  with 
self  to  particular  circumstances.     It  woold  be  less  sur-*^*'*^'""* 
prising  that  the  same  actions  and  the  same  functions,  *  ^    *" 
after  they  have  commenced,  should  continue  to  be  per- 
formed with  mniformity  and  regularity.     But,  in  the 
animal  system,  new  actions  take  place,  or  at  least  those 

which  were  comparatively  feeble  and  limited,  become 
more  powerful  and  more  extensive.  Thus,  a  part  of 
the  body  which  has  been  destroyed  or  removed  is,  by 
this  new  or  extended  action,  completely  renovated.  A 
large  piece  of  muscle  in  the  healthy  state  of  the  body 
is  soon  renewed  \  and,  what  is  more  surprising,  the  con- 
stituent parts  of  bone  are  prepared,  when  necessary, 
and  deposited  in  those  places  where  large  pieces  of  this 
substance  have  been  removed.  1542 

5.  But  although  some,  or  perhaps  all  these  changes  Are  rega- 
wbich  take  place  in  the  diflSsrent  processes  going  onjIj^^^.V 
in  the  animal  system,  are  of  a  chemical  nature,  yct^^^^^^ 
they  are  sobject  to  the  controol  of  seme  power,  the  cha- 
racteristics of  which  are  totaHy  different  from  those  of 

a  chemical  or  mechanical  agent.  This  is  the  living 
principle,  which  counteracts,  regufates,  and  directs  the 
effects  of  chemical  agents,  it  is  by  means  of  this 
power  that  the  materials  of  which  the  different  parts 
of  the  body  are  composed,  are  deposited  in  their  pro- 
per places.  It  is  by  means  of  the  same  power  that  a 
greater  quantity  of  matter  necessary  for  the  renovation 
of  any  particular  part  which  has  been  destroyed,  is  pre- 
pared and  deposited  exactly  in  that  place  where  it  ia 
wanted.  But  the  power  of  this  agent  is  limited.  Cer- 
tain substances  taken  into  the  stomach,  tvhicb  are  unfit 
for  digestion  or  nourishment,  are  immediately  rejected  \ 
others  are  too  powerful,  and  destroy  the  organ  it- 
self. As  the  strongest  proof  of  the  existence  and  con- 
troul  of  this  power,  the  constituent  parts  of  animal  bo- 
dies begin  immediately  to  decompose  each  other  as 
soon  as  its  action  has  ceased.  The  gastric  juice  of  the 
stomach,  which  acts  only  on  the  substances  introduced 
into  it  in  the  living  state,  has  been  sometimes  found  to 
corrode  and  destroy  the  stomach  itself,  after  dealh. 
But  the  investigation  of  the  nature  of  this  agent,  and  * 
of  its  influence  on  the  animal  body,  belong  to  Pht- 

SlOtOCY. 

Sect.  II.   Of  the  Decomposztiojt  of  Asimal  Svb- 

STAKCES, 

I.  As'  soon  as  an  animal  has  ceased  to  live,  its  frame 
and  texture  are  destroyed,  the  constituent  parts  are  se- 
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paratedy  they  enter  into  new  combinations,  new  sub* 
stances  are  formed^  and  tbe  component  parts  are  total- 
ly clianged.  The  rapid  spontaneous  decomposition  of 
'animal  matters,  which  has  been  called  pt//r^c/ib;t,  is 
one  of  the  most  striking  characters  by  which  they  are 
distinguished.  Vegetable  matters,  we  have  seen,  when 
vegetation  ceases,  are  also  subject  to  decomposition  \ 
but  in  them  the  process  is  slow  and  gradusil,  and  many 
of  the  products  are  totally  different. 

2.  The  remarkable  difFerence  between  the  sponta- 
neous decomposition  of  vegetables  and  animals,  de- 
pends on  the  difference  of  the  constituent  parts  of  these 
two  classes  of  organized  substances.  Animal  matters 
are  composed  of  a  greater  variety  of  constituent  prin- 
ciples, and  hence  arises  a  greater  variety  of- action, 
when  the  diflerent  component  parts  begin  to  act  on 
each  other.  By  the  numerous  and  complicated  attrac- 
tions which  exist  among  these  constituent  principles, 
decomposition  is  more  readily  effected,  and  a  greater 
variety  of  new  products  make  their  appearance. 

3.  But  notwithstanding  the  varied  and  complicated 
structure  of  animal  substances,  total  decomposition  or 
putrefaction  does  not  take  place,  except  in  certain  cir- 
cumstances, by  which  the  mutual  action  of  the  consti- 
tuent principles  is  promoted*  The  chief  circumstances 
necessary  for  the  putrefaction  of  animal  matter  are, 
moisture  and  moderate  heat.  Dry  animal  matters 
hardly  undergo  any  change.  Bones,  when  moistened 
with  water,  the  soft  parts  of  animals,  and  still  more 
the  liquid  parts,  run  rapidly  on  to  putrefaction.  Heat 
is  also  necessary  to  promote  this  change.  No  putrefac- 
tion takes  place  at  or  below  the  freezing  temperature. 
Before  it  commences,  the  tempera tnre  must  be  eleva- 
ted some  degrees  above  this  point,  and  as  the  tempe- 
rature rises,  the  rapidity  of  the  process  is  proportional. 
This  condition,  however,  has  its  limits ;  for  when  tbe 
heat  reaches  a  certain  point,  so  far  from  promoting  the 
process  of  putrefaction,  it  totally  retards  or  interrupts 
it,  by  carrying  off  the  moisture.  The  contact  of  air 
was  once  thought  necessary  to  favour  this  process ;  but 
although  it  appears  that  this  is  not  an  essential  condi- 
tion, putrefaction  goes  on  more  rapidly  in  the  open  air, 
perhaps  by  receiving  and  carrying  off  tbe  elastic  fluids 
as  they  are  formed,  as  well  as  by  the  action  of  its  oxy- 
gen. Matters  which  have  already  undergone  this 
change,  brought  in  contact  with  recent  animal  sub- 
stances, promote  and  accelerate  their  putrefaction. 

4.  When  animal  matters  are  placed  in  favourable 
circumstances,  the  solid  parts  become  soft,  and  the  li- 
quid parts  more  fluid.  The  colour  changes,  and  is 
converted  into  a  reddish  brown,  or  deep  green.  Tbe 
odour,  which  is  at  first  disagreeable,  becomes  fetid 
and  insupportable.  An  ammoniacal  smell  is  diffused  ; 
but  this  is  only  temporary,  while  the  putrid  odour  con- 
tinnes  during  the  whole  process.  The  liquids  become 
turbid,  the  soft  parts  are  melted  into  a  kind  of  jelly, 
accompanied  with  an  intestine  motion,  and  an  enlarge- 
ment of  the  bulk  of  the  whole  mass,  owing  to  the  es- 
cape of  elastic  fluids,  which  are  slowly  disengaged. 
The  whole  matter  is  then  reduced  to  one  mass,  the 
swelling  ceases,  the  bulk  is  diminished,  and  the  colour 
deepens.  Towards  the  end  of  the  process,  a  peculiar 
odour,  somewhat  aromatic,  is  emitted.  When  it  ceases 
entirely,  an  unctuous,  viscid,  and  fetid  earthy  mass 
remains  behind. 


5.  The  duration  of  this  process  is  extremely  vArioas,  Bmorikw 
according  to  tbe  nature  of  the  snbstaooes  and  the  cir-  Htioho( 
cnmstances  in  which  they  are  placed  j  bnt  it  has  beea   ^^^*^ 
divided  by  some  into  different  stages.   In  the  first  tliere  .\  ^^ 
is  merely  a  tendency  to  putrefaction,  accompanied  with     ^.<j 
a  very  slight  change  of  texture  and  colour.    Tbe  8€-The'])cHoil 
cond  change,  or  incipient  actual  putrefaction,  exhibits ^l'^^'^'* 
some  traces  of  acidity  ;  the  parts  are  more  softened,  a 
serous  matter  begins  to  flow  from  tbe  relaxed  fibres  *, 

the  colour  is  more  altered,  and  tbe  putrid  fetid  odoor 
exhaled.  In  the  third  or  more  advanced  stage  of  pu- 
trefaction, the  fetid  odour  is  more  or  less  mixed  with 
the  smell  of  ammonia  j  the  dissolved  pntrid  matter  at- 
qnires  a  deeper  colour,  and  is  diminished  in  weight  by 
the  escape  of  a  great  quantity  of  volatile  matter.  In 
the  last  stage,  or  when  the  process  is  completed,  lbs 
ammoniacal  odour  vanishes,  the  fetid  smell  becomes 
less  poirerful,  and  is  often  succeeded  by  something  of 
an  aromatic  smell.  The  animal  matter  has  diminished 
greatly  in  bulk,  and  has  lost  all  appearance  of  orga- 
nized structure.  There  remains  only  a  dark  browo, 
earthy  substance,  unctuous  to  the  feel,  which  has  been 
called  animal  eartlu  But  these  changes  are  regulated 
by  the  particular  circumstances  in  which  the  process 
takes  place.  \^ 

6.  In  the  course  of  tbe  pntrefactive  process  of  ani-£Itftic 
mal  substances,  diflferent  gases  are  successively  emitted, i^*^ 
These  are  chiefly  carbureted,  sulphureted,  and  pbos- 
phureted  hydrogen  gases,  water  in  the  state  of  vapour, 
ammonia,  and  carbonic  acid  gas.     These  bodies  art 
evolved  and  volatilized,  carrying  with  them  some  of 

the  principal  constituents.  Otb^  prodocts,  formed  at 
different  periods  of  the  process,  and  of  a  more  fixed  na- 
ture, make  their  appearance;  such,  for  instance,  art 
an  onctooas  matter,  and  a  kind  of  soap,  formed  of  this 
matter  and  ammonia  ;  such  too  is  nitric  acid,  which  is 
frequently  formed  during  this  decomposition,  and  is 
combined  with  an  eartliy  or  alkaline  base  y  and  such  fi* 
nally  is  the  unctuous  earth  which  remains  after  theevo- 
Intion  and  separation  of  the  former  prodocts.  ^^^ 

7*  The  process  of  putrefaction,  thm,  consists  in  aNitveof 
change  produced  by  the  action  of  affinities,  nioretkpnccH> 
powerful  than  those  which  hold  together  the  constituent 
principles  of  the  animal  matter.  These  constitaents 
are,  hydrogen,  azote,  carbon,  and  oxygen,  with  a 
small  proportion  of  snlphur,  phosphorus,  and  different 
species  of  phosphates.  During  the  decomposition,  a 
portion  of  tiie  hydrogen  combines  with- azote  to  form 
ammonia,  while  another  portion  probably  combines 
with  part  of  the  oxygen  to  form  water ;  part  of  the 
carbon  is  united  witli  a  portion  of  oxygen,  to  form  car- 
bonic acid  \  the  union  of  azote  with  a  third  portion  of 
oxygen  constitutes  nitric  acid ;  a  combination  of  hy- 
drogen, carbon,  and  azote,  yields  a  volatile  or  fixed 
oil,  according  to  the  proportion  of  the  constituents ; 
and  finally,  the  saline,  earthy,  and  metallic  substances, 
which  are  little  susceptible  of  change,  during  this  pro- 
cess, remain  unaltered,  and  constitute  the  reaidauDi* 
Thus,  in  takbg  a  general  view  of  the  affinities  which 
come  into  action  during  this  process,  the  amount  of 
those  which  tend  to  combine  the  hydrogen  with  tbe 
azote,  to  form  ammonia ;  the  oxygen  with  the  carbon, 
to  form  carbonic  acid  \  tbe  carbonic  acid  with  the  an- 
monia,  to  form  carbonate  of  ammonia  \  the  hydrogen, 
carbon,  and  oxygeD|  to  form  oil»  and  thia  last  with 
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CovpoQCRtAiniOMiia  to  coastitote  softp,  betides  the  hydrogen  and 
I'arts  or  oxygen  to  form  water,  is  greater  than  the  sum  of  the 
Animal    forces  which  retain  in  combination,  the  hydrogen,  the 
p  »  J^^  HZote,  the  carbon  and  oxygen,  which  are  the  principal 
t55o     GOR^titoenta  of  animal  compounds. 
In  the  open     8«  Such  are  the  results  when  the  process  is  conducted 
^i^*  in  close  vessels.    When  it  takes  place  in  the  open  air, 

similar  results  are  obtained,  but  in  a  manner  somewhat 
different,  according  to  the  nature  of  the  compounds 
which  are  formed.  In  this  case  part  of  the  animal 
substance  is  dissolved,  and  carried  off  by  the  air  and 
the  water.  The  ammonia  and  carbonic  acid  are  dissi- 
pated  as  they  are  formed  }  part  of  the  carbureted  hy- 
drogen is  al»o  volatilized  by  the  increase  of  tempera* 
tore,  and  no  onctnons  matter  or  ammoniacal  soap  is 
formed* 

9*  It  ia  well  known  that  the  odour  whFch  proceeds 
tke  Ictid  from  putrid  animal  matters  is  extremely  offensive.  This 
is  owing,  in  a  great  measure,  to  the  sulphnreted  and 
phosphoreted  hydrogen  gases  disengaged.  This  is  not 
merely  offensive,  but  noxious  to  the  health,  and  some* 
times  destructive  to  the  life  of  animals^  These  effects 
are  no  doubt  owing  to  the  putrid  effluvia  which  are 
exhaled,  and  which  are  taken  into  the  lungs  during  re- 
spiration* To  counteract  the  effects  of  those  putrid 
exhalations,  attention  should  be  paid  to  agitate  the  air 
of  inhabited  places  by  proper  ventilation,  which  may 
be  done  by  homing  wood  in  the  vicinity  of  infections 
air,  so  that  the  smoke  may  be  mixed  with  it,  or  by 
directing  corrents  of  water  into  similar  places.  To 
destroy  the  noxious  effects  of  patrid  miasmata^  which 
are  prodoced  in  confined  places,  frequented  by  numbers 
of  people,  muriatic  acid  gas,  disengaged  from  common 
salt  by  means  of  solphuric  acid,  has  been  successfully 
employed.  Oxymuriatic  acid  gas  has  also  been  pro- 
^552  posed  for  the  same  purpose. 
If  etbd  of  zo.  It  is  an  object  of  considerable  importance  in  do- 
P][?|||fy^  mestic  economy,  to  prevent  the  process  of  putrefaction 
matten.  ^^  those  animal  substances  which  are  to  be  preserved 
and  employed  as  food.  Xi  is  also  an  object  of  some 
importance  for  many  other  purposes.  Different  me* 
thods  have  been  proposed  to  accomplish  this.  It  is 
effected  by  depriving  the  animal  matters  entirely  of 
their  moisture,  without  which  the  process  is  interrupt- 
^ed.  Animal  matters  are  also  preserved  by  keeping 
*them  at  the  freezing  temperature,  or  below  it  The 
same  object  is  attained  by  covering  op  matters  to  be 
preserved  with  such  substances  as  readily  enter  into 
combination  with  water,  and  thus  prevent  its  effects 
npon  the  animal  matters.  The  acids,  sogar,  alcohol, 
and  some  salts,  it  is  supposed,  act  in  this  way,  by  pre- 
venting potrefaction.  With  the  same  view  aromatic 
and  resinooa  substances,  volatile  oils,  camphor,  the 
powder  of  dried  astringent  and  fragrant  plants,  char- 
coal and  bitumen,  are  employed. 

Sect.  III.  Of  the  Componsst  Parts  ^Juimal 

SUBSTANCBS. 

Having  given  m  short  account  of  the  functions 
of  living  ammals,  and  of  the  spontaneous  decomposi- 
tion which  takes  place  after  death,  we  now  proceed 
to  take  a  view  of  their  component  parts,  as  tiiey  have 
been  investigated  by  chemical  analysis.  This  shall  be 
ihe  sobject  of  the  present  section,. which,  for  the  eake 
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of  perspicuity  of  arrangement,  will  be  subdivided  on*  Component 
der  the  four  following  heads :    L  Of  the  constituent    Puti  of 
parts  of  animal  substances  in  general.     II.  Of  the  li-  .  ^^m>a' 
quid  parts  of  animals.    III.  Of  the  solid  parts  ^  and  ••'"^'^••' 
IV.  Of  substances  peculiar  to  different  classes  of  ani* 
mals. 


L  Of  the  Constituent  Parts  of  Animal  Substances  in 

General* 


«553 


The  simple  substances  which  enter  into  the  comvElenentt. 
position  of  the  different  parte  of  animals,  are  chiefly 
azote,  carbon,  hydrogen,  and  oxygen,  of  which,  ar- 
ranged in  different  proportions,  the  aoft  parts  are  com- 
posed ;  phosphorus  and  calcium,  which  constitute  the 
basis  of  the  hard  parts  j  sulphur,  the  fixed  alkalies,  mu- 
riatic acid,  iron,  and  manganese.  Bot  by  the  consti- 
tuent parts  of  animals,  are  here  to  be  onderstood  those 
substances  into  which  they  are  resolved  by  analysis. 
Some  of  these  are  compoond,  and  some  are  simple,  as 
will  appear  from  the  following  ennmciation. 
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1.  Gelatine,.  Componest 

2.  Albumen,  P*^ 

3.  Fibrina, 

4.  Urea, 

5.  Sogar, 

6.  Oils, 
r.  Resins, 
1.  Phosphorus, 

9.  Sulphur, 
10.  Acids, 
i  X.  Alkaliea,  earths,  and  metals* 


s 


J.  Of  Gelatine. 


»5S5 


I.  Gloe,  a  well  known  substance  in  the  arts,  is  ge«  Prepaia- 
latine  in  a  state  of  impurity.  This  may  be  obtained  ^'^* 
pore  by  repeatedly  washing  the  fresh  skin  of  an  ani- 
mal in  cold  water,  aftterwards  boiling  it,  reducing  it 
to  a  small  quantity  by  a  slow  evaporation,  and  allowing 
it  to  cool.  It  then  assomes  the  form  of  m  solid  tremu- 
loos  substance  called  jelly.  When  this  sobstance  te 
dried  in  the  air,  it  becomes  hard  and  semitranspa- 
rent.  ^  %ss6 

a.  Gelatine  has  diflerent  degrees  of  hardness,  and  Pioperikt.' 
when  pore,  it  is  coloorless  and  semitmnsparent     It  is 
brittle,  breaks  with  a  vitreoos  fractore,  and  has  neither 
taste  nor  smell.  2557 

3,  When  it  is  exposed  to  beat,  in  the  dry  state,  it  Aetion  of  . 
becomes  white,  then  blackens,  and  is  converted  into!'**^ 
a  coaly  matter.  Tremulous  gelatine  melts  before  it 
nndei|^s  these  chanf^  When  it  is  distilled,  it  af- 
fords a  watery  fluid,  impregnated  with  ammonia  and 
a  fetid  oil.  A  volumtnous  mass  of  charcoal  remains 
behind.  ^.^ . 

4*  Gelatine  remains  onaltered  in  the  dry  state  by  Of  «t  end* 
exposure  to  the  air }  bot  the  solution  in  water  is  soon  ^>*tcr. 
decomposed,  giving  not  an  acid,  the  nature  of  which  is 
nnknown,  a  fetid  odour,  and  some  ammonia.  .  It  is  not 
very  soluble  in  watery  it  increases  in  bulk,  and  be- 
oomos  soft  and  tremoloos.  In  thia  state  it  soon  dia- 
solves  in  warm  water  (  but  as  the  solution  cools^  it  le- 
toms  to  its  fomier  state*  , .. 

5.  With  the  assistance  of  beat  gelatineJa  readily  dis- Adds. . 

solved 
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soWed  by  the  acids*  Bulpbaric  acid  act8  slowly  on 
this  substance,  and  forms  a  brown  solution,  which  lie- 
comes  gradually  darker  with  the  evolution  of  sulphur- 
ous acid.  Nitric  acid,  by  digestion  on  ge!atine|  is  de- 
composed ;  axotic  gas  is  evolved,  and  afterwards  a 
great  quantity  of  nitrous  gad«  The  gelatine  is  dissolved, 
and  converted  partly  into  oxalic  and  malic  acids,  and 
an  oily  matter  which  remains  on  the  surface.  Marn 
atic  acid  readily  dissolves  gelatine,  and  forms  a  brown- 
coloured  solution,  from  which  a  white  powder  is  gra- 
dttally  precipitated*  When  this  solotion  is  added  to 
the  solution  of  tan  in  water,  a  copious  precipitate  is 
formed. 

6.  Gelatine  is  readily  dissolved  by  the  alkalies,  with 
the  aid  of  heat.  There  is  no  action  between  any  of  the 
eai^ths  and  this  substance. 

7.  Some  of  tl)e  metallic  oxidea  form  precipitates  with 
geKitiae  in  its  solution  in  water.  The  compoond  thus 
formed  is  insoluble.  S»milar  precipitates  are  occasioo- 
ed  by  some  of  the  metallic  salts. 

8.  Gelatine  forms  a  copious  white  precipitate  with 
tan.  A  brittle  compound  is  thus  produced,  which  is 
insoluble  in  water,  and  is  not  changed  by  exposure 
to  the  air. 

9.  The  component  parts  of  gelatine  are  carbon,  hy- 
drogen, azote,  and  oxygen,  with  sope  traces  of  phos- 
phate of  lime  and  of  soda,  but  the  proportions  of  these 
substances  have  not  been  determined. 

lo«  There  are  various  kinds  of  gelatine,  probably 
arising  from  slight  variations  of  the  proportions  of  its 
constituents,  or  from  the  addition  of  other  substances, 
the  nature  of  which  has  not  been  distinctly  ascertained. 
Glue  is  extracted  from  different  animal  substances,  as 
bones,  muscles,  membranes,  but  especially  from  skins,  by 
first  steeping  them  in  lime-water,  to  purify  them  from 
all  extraneous  substances,  and  after^vards  boiling  them 
with  pure  water.  The  stronfrest  glue  is  obtained  firom 
the  ^ins  of  old  animals*  What  is  called  sme^  is  a 
weaker  kind  of  glue,  wlHch  is  colonrless  and  transpa- 
rent, and  18  extracted  from  the  skins  of  eels,  horses^ 
cats,  rabbits,  and  from  some  k rails  of  white  leather* 
It  is  this  which  is  employed  in  rhe  nMinafacture  of  pa- 
per, and  in  gilding  and  painting.  Isinglass,  another 
kind  of  glae,  is  extracted  from  different  parts  of  tbo 
sturgeon,  and  some  other  fish. 

II.  Gelatine  forms  a  principal  part  both  of  the  solid 
and  fluid  parts  of  animals.  It  is  found  in  blood  and 
10  milk,  in  the  booes^  ligaments,  skin,  and  other  soM 
parts. 

0.  Animal  jel'lyy  which  is  gelatine,^  is  well  known 
aa  a  very  nolriiions  foo4,  and  is  much  employed  in 
the  state  of  glue,  size,  and  isinglass^  in  numerona 
arts. 

11.  Of  Albumen. 

1.  The  white  of  nn  egg  consists  chiffly  of  albumen. 
It  ia  combined  with  a  portion  of  soda  and  sulphur. 
From  these  substances  it  cannot  be  separated  withoot 
decomposition,  so  that  its  properties  are  probably  mo- 
dified by  them. 

2.  "When  albamen  is  exposed  to  a  heat  of  about  %6$^ 
it  coagulates  into  a^solid  white  mass,  of  different  de- 
grees of  coasisl*encyv  according  to  the  duration  of  the 
heat  applied.  This  is  the  characterislie  property  of 
albnawfu      In  thia  state  it  has  totally  changed  its  pro- 


perties.    Formerly  soluble  in  water,  St  cannot  now  bt  Ceiep^a<at 
dissolved  in  that  liquid,  either  hot  or  cold.  *^rti  of 

Different  opinions  have  been  formed  concerning  the  j.^Jl'"*' 
nature  of  this  change,  or  the  cause  of  the  coagulation  . 
of  albumen.     It  has  been  ascribed  b^  some  to  the  .'b-      2^69 
sorption  of  caloric,  and  by  others  to  that  of  oxygen.  t>i»r  of 
The  former  opinion  was  that  of  Scheele,  and  the  lat-co*«oU- 
ter  is  supported  by  Fourcroy  ;  but  this  coagulation  is   "'^ 
found  to  take  place  when  air  is  entirely  excluded,  or 
without  any  change  being  produced  in  the  surround- 
ing air.     It  has  hevn  supposed  by  others,  that  the  coa- 
gulation is  prodnced  by  the  extrication  of  caloric,  aa 
in  other  cases  when  fluid  bodies   are  converted   into 
solids.     According  to  an  experiment  of  Fourcroy,  thia 
extrication  of  caloric  actually  takes  place;  but  it  ia 
ascribed  by  others  to  a  different  arrangement  of  the 
particles  of  the  albumen,  which  is  indaced  by  the  ac- 
tion of  the  heat  applied.  ^573 

3«  The  properties  of  albamen,  it  Ims  been  observed,  Propecun 
are  very  different  af^er  coagulation.     Before  coagula-*^""^ 
tion  it  n  a  glairy  liquid  which  has  scarcely  any  *»«**»  5^^ 
and  no  smell.     When  dried  in  a  moderate  beat,  it  be- 
comes brittle  and  transparent,    and  by  being  spread 
thm,    forms   a  vi^mish.     When  thas  dried,  il  is  not 
changed  by  exposure  to  the  air,  but  otherwise  it  sooo 
becomes  pntrid.  ^.^i 

4.  Albumen  is  coagulated  by  meana  of  the  acida.  Acuob  of 
With  the    aid  of   heat,  sulphuric  acid    dissolves    it,  heat, 
and  forms  a  sol  nt  ion  of  a  green  colour.     By  the  actiow     ^^7* 
of  nitric  acid,  azotic  gas  is  disengaged  :  the  albomew   ^   ** 

is  then  dissolved  }  nitrous  gas  is  given  oiit,  and  oxalic 
and  malic  acids  are  formed,  besides  a  thick  oily  soh- 
stance  which  appears  on  the  surface.  l*he  coagula- 
tion of  albumen  does  not  take  place  when  it  t»  dis- 
solved in  a  great  proportion  of  water.  Albumen  is 
also  coagulated  by  means  of  alcohol  and  ether,  bat  if 
the  quantity  of  water  in  which  it  is  dissolved  be  eoast- 
derable,  the  coagulation  is  not  effected.  ^573 

5.  By  trituration  with  a  concentrated   eolotion  of  AlkaiiM. 
pure  potash,  albnmen,  left  at  rest  for  some  riaie,  coa- 
golates,  and  is  converted  into  a  substance  resembling 
jelly,  which  is  brittle  and  transparent  when  it  is  dried. 

No  change  takes  place  on  albumen  by  (he  action  of  the 

••'■*^''  .      .  2574 

6.  Albumen  is  precipitated,  from  its  solotion  in  wa-  MetaUw 

ter,  by  many  metallic  salts.     The  precipitate  is  white,  sahk 
yellow,  or  brown,  according  to  the  metal  employed.  ^^y- 

7.  Tan  precipitates    albumen  from   its  sdntimt  10  Tan. 
water,  in  the   fosm   of  a  Copious    yeflow   subotaifce, 
which  is  insoluble  in  water.     It  becomes  britde  when 

dry,  and  h  not  changed  by  exposure  to  the  air.  ,^^5 

Coagulated  aHmmen."^!.  Albumen,  when  if  iacoaga-  Propcitief. 
lated,  acquires  new  propertiea.     It  is  then  a  tough, 
opaque  substance,  of  a  pearly  white  colour,  and  of  a 
sweetish  taste.      It  is  insoluble  in  w«ter,  and  ia  less      i577 
subject  to  change.     When  it  is  dried  in  the  tempera- Aetioa  of 
tore  of  212®,  it  is  ccarverted  into  a  hard,  brittle,  yeU"**** 
lowish  substance,  of  the  transparency  of  horn.     VVhen 
it  is  fome  time  digested   in  water,   it  become!  soft, 
white,   and  opaque,   like  albumen   newly  coagulated. 
By  long  action  a  small  part  seems  to  be  dksotved,  hot 
no  precipitation  is  formed  in  this  solotion  by  the  infu- 
sion of  tan. .  .7$ 
2.  The  mineral  acids,  largely  diluted  with  water,      '^^ 
a  portion  of  coagulaled  albumen  ^  but  \rf  the 

addition 


CHEMISTRY. 


Cotiponent 

ParU  of 

Animal 


.  «579 
Alkalies. 


4580 
Coiopoii- 


tioo. 


Kxistt  ia 
dJtfiVrcBt 
parts  of 
Mniniali. 

Ufcci. 


OlilAiacd 
froqi  blood 


a;84 
Krom  mus- 
cle* 


«i85 
Fropcruea. 


ft4ditioR  of  the  same  acids  in  their  conoeolrated  state, 
it  is  again  precipitated.  If  coagulated  albumen  be 
kept  in  diluted  nitric  acid  for  several  weeks,  the  acid 
acquires  a  yellow  colour,  which  gradually  deepens  ^ 
the  albumen  becomes  more  opaque,  but  is  not  dis- 
solved. By  saturating  the  yellow-coloured  acid  with 
ammonia,  no  precipitate  is  formed,  but  it  assumes  a 
deep  orange  colour.  *  If  the  albumen  be  then  intro- 
duced into  liquid  ammonia,  the  latter  a&sumes  a  deep 
orange  colour,  inclining  to  red.  The  albumen  dis- 
solves slowly,  and  after  the  solution  is  completed,  it 
is  of  a  yellowish-brown  colour.  By  washing  and 
boiling  in  water,  the  albumen  thus  treated  with  nitric 
aetd  is  dissolved,  the  liquid  becomes  of  a  pale  yellow, 
and  assumes  the  form  and  appearance  of  jelly,  when 
it  is  concentrated.  If  this  mass  be  dissolved  in  boiling 
water,  the  solution  is  precipitated  by  tan  ;  so  that  ni- 
tric acid  has  the  property  of  converting  coagulated  al- 
bumen into  gelatine. 

3.  Coagulated  albumen  is  readily  dissolved  in  a  so- 
lution of  potash  by  boiling.  Ammonia  is  disengaged, 
and  a  soap  is  formed.  If  this  soap  be  dissolved  in 
water,  and  muriatic  or  acetic  acid  be  added,  a  pre- 
cipitate is  formed  which  also  has  the  properties  of 
soap.  When  it  is  moderately  heated,  a  portion  of  oil 
flows  out,  and  a  viscid  brownish  substance  remains 
behind. 

41  Albumeo  is  composed  of  carbon,  hydrogen,  azote, 
and  oxygen,  but  the  proportions  have  not  been  deter- 
mined. It  is  supposed  by  some  that  it  contains  a  great- 
er proportion  of  azote  than  gelatine. 

5.  Albumen  constitutes  an  essential  part  in  the  com- 
position of  bones  and  muscles.  Cartilnge,  horns,  and 
hair,  consist  almost  entirely  of  this  substance,  as  well 
aa  the  membranous  portion  of  shells  and  sponge. 

6.  Albumen  is  advantageously  employed  for  clarify- 
ing liquids.  The  liquid  to  be  purified  is  mixed  with 
the  white  of  eggs,  the  serous  part  of  the  blood,  or  other 
substances  containing  albumen,  and  then  heated.  By 
the  action  of  heat  the  albumen  is  coagulated,  and  falls 
to  the  bottom,  carrying  with  it  those  substances  which 
were  mixed  with  the  liquid,  and  occasioned  the  opacity, 
and  which,  on  account  of  the  minuteness  of  the  par- 
ticles, could  not  be  otherwise  separated. 

III.  Of  Fibrina. 

X.  Fibrina  is  readily  obtained  by  allowing  blood  to 
remain  at  rest  for  some  time  after  it  has  been  drawn 
from  an  animal.  The  clot,  which  has  formed  and  falls 
to  the  bottom,  is  to  be  separated,  put  into  a  linen  cloth, 
and  repeatedly  washed  with  water,  till  the  liquid  come 
off  insipid  and  colourless.  The  fibrous  part  of  the 
blood,  as  it  has  been  called,  or  the  fibrina,  remains  be- 
hind. Mr  Hatchet  obtained  it  by  cutting  lean  beef 
into  small  pieces,  macerating  in  water  for  fifteen  days, 
dianging  the  water  daily,  and  squeezing  it  out  at  the 
same  time  by  pressure.  The  muscular  substance  was 
boiled  every  day  five  hours  for  three  weeks  in  a  fresh 
portion  of  six  quarts  of  water.  The  fibrous  substance 
was  then  pressed,  and  dried  with  the  heat  of  a  water 
bath.  What  remained  is  considered  as  fibrina  nearly 
pure. 

2.  Fibrina  is  of  a  white  colour,  sofl  and  elastic,  when 
it  is  recently  extracted  from  blood  5  and  as  it  dries 
tbe  colour  becomes  deeper*    When  it  is  extracted  by 
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boiling  and  maceration  from   mascolar  matter,  it  is  Component 
brittle,  has  some  degree  of  transparency,  and  does  not    Parti  of 
become  so  deep  in  the  colour.     It  has  neither  taste  nor    Animal 
smell.     It  is  insoluble  in  water  and  alcohol,  and  is  not .°  *^*'>^'; 
changed  by  exposure  to  the  air.  25M 

3.  When  it  is  exposed  to  heat,  it  contracts  suddenly,  Action  of 
and  emits  tlie  smell  of  burning  feathers.     It  melts  with  beat. 

an  increase  of  temperature.  It  yields  by  distillation, 
water,  carbonate  of  ammonia,  a  thick  fetid  oil,  carbo- 
nic acid,  and  carbonated  hydrogen  gas,  with  some  traces 
of  acetic  acid.  The  coaly  matter  which  remains  be- 
hind burns  with  difficulty,  on  account  of  the  phosphatt 
of  soda,  phosphate  and  carbonate  of  lime,  with  which  it 
b  mixed.  ^i^^^ 

4.  Fibrina  is  soluble  in  tbe  acids.     The  solution  in  Acids.  « 
sulphuric  acid  is  of  a  deep  brown  colour ;  charcoal  is 
precipitated,  and  acetic  acid  formed.     When  diluted 
nitric  acid  is  added  to  fibrina,  azotic  gas  is  copiously 
disengaged.     Fibrina  kept  by  Mr  Hatchet  for  15  days 

in  nitric  acid  diluted  with  3  times  its  weight  of  water, 
gave  to  the  solution  a  yellow  colour,  and  it  resen>bled 
in  its  properties  the  solution  of  albumen  in  the  same 
acid.  By  this  process,  after  being  dissolved  in  boiling 
water,  and  concentrated  by  evaporation,  the  fibrina  is 
converted  into  gelatine,  which  is  soluble  in  hot  water, 
and  is  precipitated  by  tan.  The  fibrina  in  this  state 
also  is  almost  entirely  dissolved  by  ammonia,  and  the 
solution  is  of  an  orange  colour.  Fibrina  is  dissolved  in 
boiling  nitric  acid,  in  which  ammonia  produces  a  pre" 
cipitate,  composed  chiefly  of  oxalate  of  lime.  During 
the  action  of  the  nitric  acid,  pmssic  acid  passes  over, 
with  carbonic  acid  gas  and  nitrous  gas.  OxaKc  acid 
is  formed,  and  a  fatty  matter  appears  on  the  surface. 
Fibrina  is  also  soluble  in  muriatic  acid,  with  which  It 
forms  a  green- coloured  jelly.  It  is  dissolved  also  in 
acetic,  oxalic,  tartaric,  and  citric  acids,  with  the  as* 
sistance  of  heat  ^  and  is  converted,  by  concentrating  tbe 
solutions,  into  a  gelatinous  mass.  Alkalies  precipitate 
fibrina  from  its  solution  in  the  acids,  in  the  form  of 
flakes  which  have  the  properties  of  gelatine,  and  are 
soluble  in  hot  water. 

5.  Concentrated  potash  or  soda,  boiled  upon  fibrina, 
forms  a  deep  brown  coloured  solution,  which  has  tbe 
properties  of  soap.  During  the  process  ammonia  is 
given  out. 

6.  Fibrina  is  composed  of  carbon,  hydrogen,  azote,, 
and  oxygen,  but  the  proportions  are  unknown.  It 
is  found  only  in  the  blood  and  muscular  parts  of  ani* 
mals. 

IV.  Of  Urea. 

I.  The  nature  and  properties  of  urea  have  been- 
chiefly  investigated  by  Fourcroy  and  Vaoquelin.  It  is 
obtained  from  urine.  It  may  be  extracted  by  the  fol- 
lowing process.  ^^ss 

If  a  quantity  of  human  urine  which  has  been  passed  Method  off 
a  few  hours  after  taking  food,  be  evaporated  with  aprcp^ng. 
gentle  heat,  to  the  consistence  of  a  thick  sjrop,  and 
allowed  to  cool,  it  concretes  into  a  crystalline  mass- 
Add  to  this  mass  in  separate  portions  four  timfts  its 
weight  of  alcohol;  with  the  application  of  a  gentle  heat, 
great  part  is  dissolved,  and  what  remains  consists  of 
different  saline  fiobstances.  Separate  the  solution  from 
the  undissolved  part,  and  introduce  it  into  a  retort. 
Distil  with   tbe  beat  of   a  sand  bath,   and  continue^ 
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CoinpoftcBt  the  MUog  tQI  the  liquid  U  iiedaced  to  the  form  of  a 

Parts  of   thick  tynipf    Tho  mattor  wbicb  remaiot  in  the  retort 

Svb^cL  '^^•^■M**^  *•  i'  ^®^J^    The  crjrstali  thui  formed  are 

S5S9  3*  Urea,  which  it  prepared,  by  tbie  procoKS,  is  cry* 

Propcrtiff.  stallized  in  the  form  of  plates,  crosning  each  other. 
It  18  viscid,  resembling  thick  honey,  and  of  a  yellowish' 
jvhite  coioor«  It  has  a  strong  acid  taste,  and  a  fetid 
jiUiaceons  smell.  It  deliquesces  in  the  air,  and  by  at* 
trading  moistare  is  converted  into  a  thick  brown  li* 
.quid.  It  is  very  soluble  in  water,  and  also  in  alco^ 
bol.  Tlie  solution  in  water  concentrated  is  of  a  brown 
colour.  This  solution  is  gradually  decomposed,  air  is 
emitted,  which  is  partly  composed  of  ammonia,  and 
acetic  acid  is  formed  in  the  liquid.  If  the  solution  in 
water  be  boiled,  and  as  the  evaporation  £oes  on  fresh 
portions  of  water  be  added,  the  urea  is  decomposed  | 
carbonate  of  ammonia  is  disengaged,  while  acetic  acid 
j3  formed  and  charcoal  precipitatedf 

3,  By  the  action  of  heat  urea  soon  melts,  enlarges  in 
bulk,  and  evaporates,  emitting  an  estremely  fetid 
smell.  By  distillation,  benmc  acid  first  passes  over, 
afterwards  carbonate  of  ammoqia,  carbonated  hydro* 
gen  gas,  with  a  small  portion  of  prossic  acid  and  oil. 
What  remains  behind  consists  of  charcoal,  muriates  of 
ammonia  and  of  soda.  The  benzoic  ,acid,  the  mu« 
riate  of  ammonia  and  muriate  of  soda,  are  consi* 
dered  as  extraneous  matter,  so  that  the  products  of 
urea  by  distillation  consist  of  the  carbonate  of  ammo* 
nia,  carbureted  hydrogen  gas,  aod  charcoal.  The 
component  parts  of  urea,  therefore,  are  supposed  to  be, 

Oxygen 

Azote 

Carbon 
Hydrogen 
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4.  If  one*fourth  of  its  weight  of  diluted  sulphuric 
acid  be  added  to  the  solotiou  of  urea,  aod  heat  be  ap* 
plied,  an  oily  matter  appears  on  the  surface,  which 
concretes  on  cooling.  Acetic  acid  is  found  in  the  li« 
quid  which  is  collected  in  the  receiver,  and  sulphate 
of  ammonia  remains  In  the  retort.  The  whole  of  the 
urea  may  be  converted  into  acetic  acid  and  ammonia 
by  repeated  distillation. 

Nitric  acid  produces  a  violent  effervescence  with 
the  crystals  of  urea.  The  liquid  becomes  dark  red, 
and  during  effervescence  nitrous  gas,  axotio  gas, 
and  carbonic  acid  gas,  are  evolved,  A  concrete  white 
matter  remains  after  the  effervescence  has  ceased,  mix* 
od  with  a  small  portion  of  the  red  liquid.  The  resi- 
duum  produces  a  detonation  with  the  application  of 
heat. 

Urea  is  soluble  in  muriatic  acid,  but  it  remains  ud< 
changed,  A  diluted  solution  of  urta  absorbs  very  ra« 
pidly  oxymuriatio  acid  giis.  Whitish  flakes  appear, 
which  soon  become  brown,  and  adhere  to  the  sides  of 
the  vessel.  After  the  absorption,  the  solution  gives  out 
carbonic  acid  and  axotic  gases.  Muriate  and  carbo* 
nate  of  ammonia  remain  in  the  liquid  after  the  effer* 
▼escence  ceases, 

c.  Urea  is  readily  dissolved  in  solutions  of  potash  or 
soda.  Ammonia  is  also  disengaged,  when  urea  is  dis- 
solved in  solutions  of  birytes,  limci  ^r .  maguesiiu    It 
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is  also  disengaged  by  tritofatlag  pore  potash  In  tbeCenpMeBi 
solid  state,  with  urea.    Heat  is  produced  at  the  saipe    Putt  ^ 
time,    Tbe  mixture  assvmes  a  brown  colour,  and  no^^"^ 
oily  matter  is  deposited.  °        ^**' 

Muriate  of  soda,  dissolved  in  a  solution  of  area  in 
water,  affords,  by  evaporation,  crystals  in  the  form  of 
regular  octahedrons  \  bat  muriate  of  ammonia,  dis- 
solved In  the  same  way,  crysfkllixes  in  the  form  of 
cubes. 


V,  Of  Sugar. 
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I,  Sugar  has  only  been  discovered  among  animal Eatracted 
matters  in  milk  and  in  the  urine  of  persons  labouring'^'i'"'  "*^ 
under  Aabetes,  Sugar  is  obtained  from  milk  by  eva- 
porating fresh  whey  to  the  consistence  of  honey.  When 
It  cools,  it  concretes  Into  a  solid  mass.  This  is  to  be. 
dissolved  in  water,  and  being  previously  clarified  with 
tbe  white  of  eggs,  to  be  filtered  and  evaporated  to  tbe 
consistence  of  syrup.  Crystals  of  sugar  of  milk  are  de- 
posited on  cooling, 

a*  When  sugar  of  milk  is  pure.  It  Is  of  a  white  co-pp,!ff^ 
lour,  has  a  sweetish  taste,  but  no  smell.  It  crystalHaea 
in  the  form  of  regular  parallelepipeds,  terminating  in 
four»sIded  pyramids.  The  crystals  are  semitransparent:. 
The  specific  gravity  Is  1.543.  It  is  soluble  In  seven 
times  its  weight  of  water,  ,.^ 

3,  When  it  Is  burnt,  it  exhibits  the  same  appearances  Aecioa  of 
as  vegetable  sugar,  giving  out  at  the  same  time  thehee^ 
odour  of  caromel.     Similar  products  are  obtained  by 
distillation  as  from  vegetable  sugar }  but  the  empyieo- 

matio  oil  has  tbe  odour  of  benaoic  acid,  ^ 

4,  By  means  of  nitric  acid  tbe  sugar  of  milk  ia  partly  Acid^ 
inverted  into  saclactic  acid.  ^    . 

Sugar  from  dMeti^urim.^^ThM  is  obtained  by  eva*MeiM  of 
poratiog  tbe  urine  of  persons  labouring  under  diabetes.  oHaioisK 
One  twelfth  of  the  weight  of  urine  of  a  sweet-lasted  aub-^^ 
stance  of  the  consistence  of  honey  has  been  obtained  by 
this  process.     When  this  substance  is  treated  with  ni- 
tric acid,  it  affords  oxalic  acid  in  the  same  proportioB 
as  vegetable  sugar }  but  00  sadactio  acid  Is  formed,  aa 
when  sugar  of  milk  is  treated  in  the  same  way.    It  has 
not  been  crystalliaed, 

VI.  Of  Oils, 

I,  Tbe  oils  which  have  been  detected  in  anlmalsu  dfifotat 
hate  the  characters  of  fixed  oils.  Sometimes  they  ex-stales. 
1st  in  the  solid  state,  and  sometimes  they  are  liquid. 
Fat  is  a  copious  animal  production,  which  has  difimnt 
degrees  of  consistence,  as  it  is  obtained  from  dfflferent 
animals.  To  purify  it,  it  is  cut  into  small  pieces, 
which  are  to  be  well  washed  with  water,  and  the  mem« 
branous  and  vascular  parts  separated.  It  Is  then  put 
into  a  shallow  vessel  along  with  some  water,  and  kept 
melted  till  the  whole  of  the  water  is  evaporated.  It 
Is  then  of  a  pure  white  colour,  without  taste  or 
smell.  j^^ 

%  It  melts  at  different  temperatures.  Hogs  lard  re-AeiNa  of 
quires  only  a  temperature  of  97^,  while  the  fat  extract- beat, 
ed  from  meat  by  boiling  requiies  a  temperature  of 
127^  When  the  heat  is  raised  to  400^,  a  white  smoke 
is  given  out }  as  the  heat  increases  it  is  decomposed, 
and  becomes  black.  When  hogs  lard  is  distilled  in  a 
retort,  carbonated  hydrogen  and  carbonic  acid  gases, 

accompanied 
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f5mioaeati^^^<HB]Mois^  witti  a  Tery  oAensive  8im1I,  pats  over*    A 
Parts  of    portion  of  water  »  alio  obtained,  and  a  white  oil  which 
f^^'    concretes  in  tlie  reeeiver,     AoeCic  acid  and  a  portion 
^  of  tebacic  acid  are  aim  found  in  the  receiver*  A  hlack 
mass  remains  behmd  in  the  retort. 

3.  Fat  is  ittsolohle  in  water  and  alcohol*  It  is  dis« 
solved  and  decoosposed  hj  the  strong  acids.  If  nitric 
acid  be  poored  npoo  iat,  and  a  moderate  heat  applied, 
the  acid  is  decomposed,  and  the  fat  is  converted  into  a 
yellow  coloored  ointaMat.  Foorcroy  calls  this  an  oxide 
of  fat ;  the  oxygen  of  the  acid  having  combined  with 
the  oily  matter. 

4.  Fat  combines  with  the  alkalies  in  the  same  way  as 
other  oilj  snbstaoces,  and  with  them  it  forms  soap. 

5.  The  cooatitaent  parts  of  fat,  as  appears  from  the 
predoets  which  are  obtained  from  its  dfcompositioOi 
are  oxygen,  hydrogen^  and  carbon. 

There  are  besides  some  other  oily  snhstances  obtain- 
ed from  difierent  paits  of  animals,  as  spermaceti  from 
the  head  of  the  spermaceti-vdiaJe,  spermaeeti^il,  which 
is  separated  in  the  purification  of  the  spermaceti,  and 
train  oil,  extracted  from  the  blubber  of  the  whale,  and 
from  other  sea  antonds. 

VII.  Of  Sesios* 

1.  Resinons  substances  are  found  in  di&rent  parts  of 
animaU,  or  rather  they  exist  in  those  substances  which 
are  secreted  by  animals. 

2.  A  resinous  sobstsnce  is  extracted  from  the  bile  of 
animals.  It  is  extracted  from  the  fresh  bile  of  the  ox, 
by  muriatic  acid*  in  the  proportion  of  one  part  of  the 
latter  to  32  of  the  former.  The  mittore  remains  for 
some  hours,  is  filtered,  and  a  white  coagulated  sub* 
stance  is  separated*  The  filtered  liquid,  which  has  a 
fine  green  colour,  is  to  be  evaporated  in  a  glass  vessel 
with  a  gentle  heat.  The  evaporation  is  continued  till 
a  green-colonred  substance  precipitates,  which  is  to  be 
separated,  and  washed  with  pure  water.  This  sub- 
stance u  the  renn  ofhUe* 

3.  It  is  of  a  dark- brown  colour,  but  when  spvead 
thin,  is  of  a  fine  green.  The  taste  is  extremely  bit- 
ter* 

4.  When  it  is  heated  to  the  temperature  of  122®,  it 
raeltH.  By  increasing  the  heat,  it  takes  fire  and  burns. 
It  is  soluble  in  cold  and  hot  water,  and  also  in  alcohol ) 
but  it  is  precipitated  from  the  latter  by  water.  Tlie  al- 
kalies also  dissolve  this  substance,  and  form  a  compound 
which  has  the  properties  of  soap.  This  substance  is 
precipitated  from  all  these  solutions  by  means  of  dilut- 
ed acids. 

A  resinous  substance  has  also  been  discovered  in  hu- 
man urine,  in  ambergris,  which  will  be  afterwards  de- 
scribed, and  in  castor,  civet,  and  musk. 
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VIII.  Of  Phosphorus. 


OWen  out  During  the  potrefaction  of  animal  matters,  pbospho- 
dcnog  pu-  rug  £g  giY^en  out  in  the  state  of  phosphureted  hydrogen 
treraotioB.  ^^  ^  ^^  *!  ^^^^  |^^^^  entered  as  a  constituent  into 

these  matters* 
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IX.  Of  Sulphur. 

Albumen  is  always  mixed  with  a  portion  of  sulphur. 

It  has  been  detected  in  the  white  of  een  and  in  milk. 

Vol.  V.  Part  II*  f 


in  the  blood,  in  the  nrine  and  faeces,  in  the  muscles.  Component 
and  in  the  hair*    According  to  Proost,  snlpbor  exists    Fsrtt  of 
in  the  blood,  in  combination  with  ammonia,  forming  a    ^^^*' 
hydrosolphnret  of  ammonia*  " 


X.  Of  Acids* 
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No  less  than  \l  different  acids  have  been  detected ^''^"^^■^ 
ready  formed  in  animal  bodies;    These  are^  ^®"  ^' 


Bnlphuric, 

Muriatic, 

Fhosphorici 

Carbonic, 

Acetic, 

Oxalic, 


Malic, 

Benzoic^ 

Lactic, 

Uric, 

Boeacic, 

Amniotic* 


t.  Sulphuric  acid  has  been  found  combined  with 
soda,  forming  sulphate  of  soda,  in  the  liquor  of  the 
amnios  of  cows*  Sulphate  of  lime  has  been  detected 
in  the  urine  of  quadrupeds. 

2*  Muriatic  acid  exists  in  combination  with  soda 
in  almost  all  the  animal  fluids,  forming  muriate  of 
soda. 

3.  Phosphoric  acid  is  fonnd  in  great  abundance  in 
different  parts  of  animals.  The  phosphate  of  lime  con- 
stitutes the  basis  of  the  bones,  and  it  exists  also  in  al- 
most all  the  solid  parts  of  animals,  and  in  most  of  the 
fluids.    In  the  blood  it  is  combined  with  iron* 

4.  Carbonic  acid  is  found  combined  with  lime  in  the 
urine  of  horses  and  cows*  It  has  also  been  detected  in 
fresh  human  urine. 

5.  Acetic  acid  is  found  in  urine  j  but  it  has  been 
detected  in  great  abundance  in  the  red  ant,  and  wss 
formerly  called  ^rmic  acid^  at  least  combined  with 
malic*  acid. 

6.  Oxalic  acid  has  been  found  in  urinary  calculi. 

7*  Malic  acid  has  been  found  in  the  liquid  obtained 
from  the  red  ant.  This  is  obtained  by  bruising  the 
ants,  and  macerating  them  in  alcohol.  The  alcohol  is 
driven  off  by  distillation,  and  an  acid  liquid  remains  be- 
hiiid.  By  saturating  this  liquid  with  lime,  and  adding 
acetate  of  lead  to  tlie  solution,  a  copious  precipitate  is 
formed,  which  is  soluble  in  acetic  acid,  so  that  this  li- 
quid contains  aomething  besides  acetic  acid.  If  nitrate 
of  lead  be  mixed  with  the  acid  liquid  after  it  is  saturat- 
ed with  lime,  a  precipitate  is  formed,  which  is  the  malic 
acid  combined  with  lead* 

8*  Benzoic  acid  has  been  detected  in  humaii  Orine, 
and  in  considerable  quantity  in  the  urine  of  cows.  It 
has  been  found  in  the  blood,  white  of  egg't  in  glue,  silk, 
or  wool,  in  the  sponge,  and  in  mushrooms. 

9.  Lactic  aaid  is  obtained  from  milk,  when  it  be- 
comes sour.  It  is  also  said,  that  it  has  been  found  in 
new  milk. 

10.  Uric  acid  exists  in  hnman  urine,  and  forms  one 
of  the  constituents  of  urinarj  calculi.  One  species 
of  calculus,  indeed,  is  composed  entirely  of  this  sub- 
stance. 

11.  Bosacic  add  is  obtained  from  the  nrine  of 
persons  labouring  under  fevers  and  other  disorders^ 
when  the  urine  deposits  what  is  called  a  iaieritioiu  sr- 
ddment. 

T  2.  Amniotic  acid  is  obtained  from  the  liquid  of  the 
amnios  of  the  cow* 
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XI.  Of  Alkalies,  Earths,  and  Metals. 

J.  The  common  alkalies  have  been  found  in  animal 
fluids.  Potash  has  been  found  in  considerable  abun- 
dance In  the  urine  of  quadrupeds.  It  has  also  been 
detected  in  the  milk  of  cows.  Soda  is  found  in  all 
the  fluids.  It  is  usually  mixed  with  albumen*  It  is 
frequently  combined  with  the  phosphoric  and  muri- 
atic acids.  Ammonia  also  has  been  detected  in 
urine. 

2.  The  earths  which  have  been  detected  in  animals 
are,  lime,  magnesia,  and  silica.  Lime  forms,  in  com* 
bination  with  phosphoric  acid,  the  basis  of  bones.  It 
IS  also  found  in  the  same  state  in  the  other  solid  parts, 
as  well  as  in  most  of  the  fluids.  The  shells  of  animals 
are  composed  chiefly  of  carbonate  of  lime.  Magnesia 
has  been  found  in  human  urine,  combined  with  phos- 
phoric acid  and  ammonia.  It  forms  also  one  of  the 
component  parts  of  urinary  calculi.  Silica  has  only 
been  found  in  similar  concretions. 

3.  The  only  metal  which  has  beeti  detected  in  ani- 
mals is  iron,  in  combination  with  phosphoric  acid, 
which  forms  a  constituent  part  of  the  blood. 

II.  Fluid  parts  of  Animals. 

Enonera-       We  shall  treat  of  the  animal  fluids  in  the  following 
lion.  order : 
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1.  Blood, 

2.  Bile,  8.  Wax  of  the  ear, 

3.  Urine,  9.  Synovia, 

4.  Milk,  10.  Semen, 

5.  Saliva,  ix.  Liquor  of  the  amnios, 

6.  Tears  and  mucus  of  the  12.  Fluids  secreted  by  dis- 

nose,  ease. 

L  Of  the  Blood. 

1.  The  blood  is  a  fluid  of  a  red  colour,  which  circu- 
lates through  the  body,  and  is  distributed  by  means 
of  the  arteries  to  every  part  of  it,  communicating,  as 
we  have  seen,  heat  and  nourishment.  It  is  then  re- 
conveyed  by  the  veins  frdm  the  extremities  to  the 
heart.  Human  blood,  and  that  of  some  other  animals, 
is  of  a  fine,  purplish-red  colour,  has  some  degree  of 
consistency,  soft  and  soapy  to  the  feel,  of  a  sweetish  sa- 
line taste,  and  a  peculiar  odour.  The  blood  is  fonnd  to 
vary  in  consistence,  so  that  its  specific  gravity  also  va- 
ries from  1.053  ^^  I  •126* 

2.  When  blood,  after  it  has  been  separated  from  the 
body,  remains  for  some  time  at  rest,  it  separates  into 
two  parts.  One  part,  called  the  clot  or  cruor^  is  co- 
agulated, and  continues  of  a  red  colour }  the  other  part, 
called  the  serum^  remains  fluid*.  The  usual  proportion 
of  cmor  to  se^nm,  is  about  one  part  of  the  former  to 
three  of  the  latter.  This  proportion,  however,  is  sub- 
ject to  considerable  variation. 

3*  The  acids  also  coagulate  blood,  and  decompose 
it.  Gmcentrated  sulphuric  acid  occasions  a  brown 
colour,  with  the  production  of  charcoal.  It  is  coagu- 
lated by  nitric  acid,  with  the  evolution  of  azotic  gas, 
and  the  production  of  carbonic  and  oxalic  acids,  be- 
sides some  unctuous  matter.  Muriatic  acid  also  eoaga- 
faites  blood,  but  without  any  perceptible  change  of  cv 
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lour.  ^  Oxymariatic  add  renders  it  as  Uaisk  as  ink.  topoKnt 
Acetic  acid  also  produces  a  coagulation.  Puu  of 

4.  The  caustic  alkalies  dissolve  the  ooagnlom  of  blood,  ^  ^o>b^ 
even  when  it  has  been  produced  by  acids.    If  they  are^^'^*^ 
mixed  with  blood  recently  drawn,  the  ooagulatioo  »  io-    ^l^^ 
terrupted.     Many  saline  bodies  produce  a  similar  ef-AIkalict. 
feet  by  preventing  coaffulation,  or  decomposition.  ^ 

5.  The  metallic  oxides  have  little  perceptible  tc-Hctallk 
tion  on  blood,  except  those  which  readily  part  withioidcti 
their  oxygen.    It  is  then  coagulated.    Almost  all  me> 
tallic  solutions  coagulate  blood,  and  have  the  proper- 
ty, as  well  as  the  alkaline  salts,  of  preserving  it  from 
putrefaction.  ^^^ 

6.  Many  vegetable  substances,   when  mixed  withVegctabie 
blood,  prevent  its  putrefaction,  such  aa  sugar,  volatile  pndic. 
oils,  camphor,  resins.     It  is  coagulated  by  solutions  q{^^<^ 
gum  and  of  starch.     Tan  produces  a  copious  precipi- 
tate in  blood,  and  gallic  acid  gives  a  black  colour, 
owing  to  the  iron  which  is  contained  in  blood.    The 
latter  precipitate  may  be  obtained  by  diluting  the  blood 
with  a  considerable  proportion  of  water.  ^^^ 

7.  Blood,   by  remaining  at  rest,  it  has  been  ob-Scnn. 
served,  separates  into  two  parts,  the  serom  and  the 
cruor.     The  serum  is  of  a  pale,  greenbh  yellow  co- 
lour, of  a  thinner  consistence  than  blood  ^  but  retains 

its  taste,  smell,  and  soapy  feel.  The  specific  grarity 
is  about  1.0287.  ^^  consequence  of  its  containing  a 
portion  of  soda,  it  gives  a  green  colour  to  syrup  of 
violets.  Serum  coagulates  at  the  temperature  of  156°. 
The  same  eflfect  is  produced  by  adding  boiling  water. 
This  coagulum  is  of  a  gravish  white  colour,  resem- 
blinff  the  white  of  eggs.  By  breaking  the  coagulam 
to  pieces,  a  fluid  may  be  expressed  from  it,  which  hss 
been  called  the  serostty  of  blood.  The  residuum  being 
washed  with  boiling  water,  exhibits  the  properties  of 
albumen.  ttfso 

8.  By  diluting  serum  with  six  times  its  weight  ofGeliiin' 
water,  and  boiling  it,  the  albumen  is  coagulated.    The 
remaining  liquid,  if  evaporated  with  a  gentle  heat,  till 

it  is  considerably  concentrated,  assumes  the  form  of 
jelly,  and  thus  shews  that  it  possesses  the  properties  of 
gelatine.  |5,i 

9.  By  heating  the  coagulated  serum  in  a  silver  ves-Sulphir. 
sel,  the  silver  is  blackened,  in  consequence  of  its  000- 
version  into  a  sulphuret,  by  combining  with  sulphur 
contained  in  the  coagulum.  It  has  been  already 
mentioned,  that  this  sulphur  exists  in  the  blood,  in 
combination  with  ammonia^  in  the  state  of  hydrosol- 
phuret.  1021 

10.  The  serum  of  blood  contains  muriate  of  sods^Difistni 
carbonate  of  soda,  phosphate  of  soda,  and  phosphate  of  ulti* 
lime.     These  salts  may  be  obtained  by  mixing  serum 
with  double  its  weight  of  water,  applying  heat  to  coa- 
gulate the  albumen,  which  being  separated,  and  the 
remaining  liquid  filtered  and  evaporated,  crvstals  are 
deposited  on  cooling.     The  soda  exists  in  blood  coos- 
bined  with  gelatine  and  albumen,  and  is  in  its  caustio 
state.     It  unites  with  the  carbonic  acid  of  the  air  dn-     ^^^ 
ring  the  evaporation.    The  component  parts  of  serum,  Conpe*- 
therefore,  are  the  following :  ties  «^*' 


Albumen, 

Gelatine, 

Hydrosulphuret  of  ammonia^ 

Soda, 


Moriatt 


C  H  E  M 


Componftnt 
Parti  of 
Animal 

StibtUncei. 


Muriate  of  sodA, 
Phosphate  of  sodfti 
Phosphate  of  linae* 


162s 
Albumen 
«nd  soda* 

t6i6 
Iron. 


itfs7 
Qaantity 
conjee* 
tared* 


Fibrina. 


3^19 
DttUlla. 
tion. 


11.  The  cruor  or  dot  of  the  blood,  the  other  por* 
tion  into  which  it  spontaneoualy  separates,  is  of  a  red 
coloor,  and  has  considerahle  consistence.  Its  specific 
gravity  is  about  1.245.  ^7  washing  this  substance 
with  a  small  quantity  of  water,  and  continuing  the 
process  till  the  water  passes  off  colourless,  part  of  It  is 
dissolved  in  the  water,  and  part  remains  in  the  state 
of  a  solid  white  elastic  substance,  which  is  the  fibrina 
of  the  blood.  That  part  which  is  held  in  solution  by 
the  water  contains  the  colouring  matter.  This  solu- 
tion converts  the  syrup  of  violets  to  a  green  colour* 
By  exposure  to  the  air  it  deposits  albumen  in  the  form 
of  flakes*  By  the  evr^poration  of  this  solution  to  dry- 
ness, and  the  addition  of  alcohol,  part  is  dissolved*  If 
this  solution  be  evaporated,  the  residuum  converts  ve- 
getable blues  to  green,  and  mixes  with  water  like  soap. 
This  residuum  contains  albumen  and  soda* 

1 2.  If  the  watery  solution  be  evaporated  to  dryness 
with  a  moderate  heat,  a  quantity  of  iron  remains  be- 
hind, which  may  be  separated  by  the  magnet.     It  has 
been  said  that  the  quantity  of  iron  in  the  blood  of  a 
healthy  man  amounts  to  more  than  two  ounces  j  but 
this  is  little  better  than  conjecture,  founded  on  vague 
calculation.      The   iron  in    blood    is  combined  with 
phosphoric  acid*     If  the  watery  solution  be  evaporat- 
ed to  dryness,  and  the  residuum  obtained  be  calcined 
in  a  crucible,  a  red  mass  remains,  which  amounts  to 
0.0045  of  the  blood  which  was  employed.      Part  of 
this  residuum,  which  is  phosphate  of  iron,  is  dissolved 
by  digestion  in  nitric  acid.     From  this  it  is  precipi- 
tated of  a  white  colour,  by  ammonia*    With  the  ad- 
dition of  pure  potash,   the  precipitate  becomes  red* 
By  adding  lime  water  to  the  solution  which  contains 
the  potash,  a  precipitate  is  formed,  which  is  phosphate 
of  lime*     By  the  action  of  these  re-agents,  it  appears 
that  the  iron  in  the  blood  combined  with  phoaphoric 
acid,  is  in  the  fttate  of  sub-phosphate*     Phosphate  of 
iron  is  insoluble  in  water,  but  soluble  in  the  acids*    It 
is  partially  decomposed  by  the  alkalies,  which  carry  off 
part  of  its  acid,  and  leave  the  remainder  with  excess 
of  iron.     Thus  it  is  that  this  salt  is  preserved  iu  the 
state  of  sub-phosphate,  by  means  of  the  soda  which  ex-  - 
ists  in  the  blood. 

13.  The  method  of  obtaining  fibrina  from  blood  \\ps 
been  already  described.    This  substance  may  be  sepa- 
rated by  agitating,  or  stirring  rapidly  with  a  stick,  the 
blood  which  has  been  newly  drawn  from  the  animal* 
The  fibrina  or  fibrous  matter  being  well  washed  and 
dried  on  paper,  loses  about  two-fifibs  of  its  weight,  and 
becomes  hard  and  brittle*     The  mean  proportion  of  fi- 
brina in  the  blood  of  man  has  been  estimated  at  0.0028* 
The  fibrina  is  formed  in  the  blood  as  it  passes  through 
the  lungs,  and  is  deposited  in  the  muscular  part  of  ani- 
mal bodies,  of  which  it  forms  one  of  the  principal  con- 
stituents*     When  the   fibrina  is  separated  from  the 
blood,  the  latter  is  no  longer  disposed  to  coagulate 
when  it  is  left  at  rest.    A  flaky  matter  only  is  sepa- 
rated, which  appears  on  the  surface* 

14*  Blood  dried  with  a  moderate  beat,  exhales  a 
quantity  of  water  which  possesses  a  peculiar  odoor, 
owing  to  a  portion  of  animal  matter  which  it  holds,  in 
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solution.     If  the  blood  thus  dried  be  distilled  in  a  re-  Component 
tort,  a  watery  fluid  passes  over,  afterwards  carbonic    F«rtiof 
acid  gas,  carbonate  of  ammonia,  which  crystallizes  in  «  ^"'"^^^ 
the  neck  of  the  retort,  a  fluid  oil,  carbonated  hydro- 
gen  gas,  and  an  oily  matter  of  the  consistence  of  but- 
ter*    A  green  powder  is  precipitated  from  sulphate  of 
iron  by  the  watery  fluid*     A  portion  of  this  powder  is 
soluble  in  muriatic  acid,  and  a  small  quantity  of  Prus- 
sian blue  remains  behind,  from  which  it  appears  that 
prussic  acid  and  an  alkali  are  contained  in  the  watery 
liquor*  ^530 

A  quantity  of  dried  blood  amounting  to  9216  grs*  Action  of 
was  introduced  into  a  large  crucible,  and  being  gra-  heat, 
dually  heated,  it  became  at  first  nearly  fluid  j  it  then 
swelled  up,  gave  out  abundance  of  yellowish-coloured 
fetid  fumes,  and  at  last  took  fire,  and  burnt  with  a 
white  flame.  The  flame  and  the  fumes  ceasing  to  be 
emitted,  were  succeeded  by  a  light,  acrid  smoke,  which 
had  the  odour  of  prussic  acid.  When  the  matter  had 
been  deprived  of  about  five-sixths  of  its  weight,  at  the 
end  of  six  hours  it  melted  again  j  a  purple  flame  ap- 
peared on  tbe  surface,  with  the  evolution  of  dense 
acrid  fumes,  which  being  collected  were  found  to  pos- 
sess the  properties  of  phosphoric  acid*  One  hundred 
and  eighty^-one  grains  of  a  deep  black  colour  and  me- 
tallic brilliancy  constituted  the  residuum.  It  was  at- 
tracted by  the  magnet*  From  these  observations  it  ap-  353 1 
pears  that  tbe  constituent  parts  of  the  blood  are  the  5^^* 
following* 

6.  Soda, 


tioD. 


7.  Subphosphate  of  iron. 


I*  Water, 

2*  Fibrina, 

3*  Albumen,  8*  Muriate  of  soda, 

4*  Gelatine,  9.  Phosphate  of  soda, 

5*  Hydrosnlpburet  of  am-  xo*  Phosphate  of  lime, 

moniai  !!•  Benzoic  acid* 


atfji 


15.  The  constituent  parts  of  blood  vary  considerably  Tariet  at 
at  different  periods  of  life,  and  in  different  states  of  thedUTereat 
body*     The  colouring  matter  of  the  blood  of  the  foetus  P^^> 
has  been  found  to  be  darker  and  more  copious.  It  con-    ^' 
tains  no  fibrina  or  phosphoric  acid.  ^^ 

x6.  The  blood  of  persons  labouring  under  inflamma-inflamnia. 
tory  disorders  seems  to  possess  different  properties  from  tory. 
that  of  persons  in  health.  It  then  exhibits,  soon  after 
it  is  drawn  firom  the  body,  tvhat  has  been  called  by 
physicians  the  buffy  coatf  which  is  considered  to  be  the 
characteristic  of  inflammation*  This  inflammatory  c^ust 
has  been  found  to  consist  of  fibrina,  so  that  the  cruor 
deprived  of  this  matter  becomes  soft,  and  is  almost  en- 
tirely soluble  in  water.  The  albumen  of  the  serous 
part  has  also  undergone  some  changes.  It  assumes  a 
milky  appearance  when  mixed  with  hot  water,  and  does 
not  coagulate  when  it  is  heated.  ^^ 

17.  The  serum  of  the  blood  of  persons  labouring  Diabetic, 
under  diabetes,  is  deprived  of  its  saline  taste,  has  the 
appearance  of  whey,   and  somewhat  of  a  saccharine 
taste* 

II.  Of  Bile. 

I.  Bile  is  an  important  fluid  in  the  animal  economy*  laport- 
It  seems  to  perform  an  essential  part  in  the  function  of  ance  aad 
digestion*     It  is  secreted  from  the  liver,  and  is  of  aP«»P«rtie«- 
yellowish-green  cokmr,  has  a  soapy  feel,  a  bitter  taste, 
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Component  *nd  a  pecaliar  odoor ;  bat  ft  varies  in  colour,  and  m 
Ptuu  of  some  other  of  its  properties,  in  difFerent  animals*  It 
Anunal  yarics  also  in  its  specific  gravity.  It  has  been  etti- 
a  »tance«.  ^^^^  ^^  1. 0246.  The  experiments  which  have  been 
made  on  bile  relate  chiefly  to  that  obtained  from  the 
^all- bladder  of  the  0X9  hence  denominated  ox-gall* 
When  bile  is  strongly  agitated,  it  forms  a  lather  like 
soap  \  and  hence  it  has  been  called  an  animal  soap.  It 
mixes  in  all  proportions  with  water,  to  which  it  com* 
municates  a  yellow  colour. 

2.  When  bile  is  exposed  to  a  moderate  beat,  it  be- 
comes thick,  having  lost  a  great  part  of  its  weight. 
The  vapour  it  exhales  has  a  peculiar  offensive  odour. 
A  splld  brown  mass  is  thns  obtained,  which  has  a  bit- 
ter, with  somewhat  of  a  sweetish  taste,  becomes  soft 
with  the  heat  of  the  hands,  is  ductile,  attracts  moisture 
from  the  air,  and  is  soluble  in  water.  Thb  substance 
effervesces  slightly  with  acids,  and  acquires  a  percepti- 
ble odour  of  musk  or  amber,  when  kept  for  some  time. 
This  has  been  called  the  extract  of  bile.  When  this 
process  is  conducted  in  close  vessels,  with  the  heat 
of  a  water  bath,  it  gives  out  a  clear  aqueous  fluid  of  a 
disagreeable  odour,  which  undergoes  no  particular 
change  by  means  of  re-agents,  if  the  distillation  has  not 
been  carried  too  far,  or  the  bile  has  not  become  in  some, 
degree  putrid.  If  this  latter  circumstance  has  taken 
place,  the  watery  product  has  frequently  a  strong  odoor 
of  musk,  and  becomes  turbid  on  cooling. 

When  this  extract  of  bile  is  heated  in  a  retort,  it  is 
decomposed  with  peculiar  appearances.  When  heat  is 
gradually  applied,  a  watery  fluid,  which  is  slightly 
muddy,  and  of  a  fetid  odour,  passes  over.  This  fluid 
precipitates  metallic  salts,  and  contains  almost  always 
sulphurated  hydrogen.  The  matter  in  the  retort  en- 
larges in  volume,  and  the  fluid  which  then  comes  over 
is  of  a  brown  colour,  extremely  fetid,  and  contains  car- 
bonate and  zoonate  of  ammonia.  Soon  after  an  oil  is 
evolved,  which  is  at  first  liquid,  and  afterwards  becomes 
of  a  brownish  colour,  thick,  and  empyrenmatic,  and  of 
a  most  offensive  fetid  odour.  At  the  same  time  car- 
bonate of  ammonia  crystallizes  on  the  sides  of  the  re- 
ceiver. There  is  then  a  copions  evolution  of  an  elastic 
fluid,  composed  of  carbonic  acid,  carbonated  and  sul- 
'phurated  hydrogen  gases,  holding  in  solution  a  small 
portion  of  oil.  The  carbonate  of  ammonia  thus  obtain- 
ed, does  not  amount  to  the  one^ighth  part  of  the  quan- 
tity which  is  extracted  from  the  blood  and  from  the 
bones  of  animals,  from  which  it  is  supposed  that  the 
bile  is  less  animalized  than  many  other  animal  sub- 
stances. There  remains  behind  a  black  spongy  mass  of 
coal,  which  is  easily  burnt.  This  coaly  matter,  by  ex« 
posure  to  the  air,  efQoresces  on  the  surface,  which  is 
found  to  be  carbonate  of  soda.  When  it  is  well  burnt, 
it  preserves  a  deep  gray  colour ;  and  there  is  separated, 
by  means  of  cold  water,  nearly  half  its  weight  of  car- 
bonate «»f  soda,  a  little  muriate  of  soda,  ^osphate  of 
soda,  phosphate  of  lime,  and  some  traces  of  iron. 

3.  Bile  is  decomposed  by  all  the  acids.  A  preci- 
pitate is  formed,  which  is  always  of  a  green  colour.  Part 
Action  of  of  this  precipitate  remains  suspended  in  the  solution, 
a^ldi.  nQd  18  even  dissolved  by  agitation.  The  solution  being 
filtered,  leaves  on  the  filter  a  portion  of  coagolated  al- 
bumen. By  evaporation  the  liquid  deposits  a  deep 
green  flaky  substance  like  pitch,  which  has.consider- 

3. 


able  tenacity,  swells  np  when  put  upon  hot  coals,  readi.(«g„     ^^ 
ly  takes  fire,  and  bnrns  like  resinoos  matter.    Afttr  fmiof 
the  separation  of  this  matter,  the  liquid  affords  by  eva*    Animal 
poration  a  salt  with  a  base  of  soda.  SiiUtantt*. 

Three  different  saline  substancta  have  been  obtaloeil  '"^ 
by  the  action  of  acids  on  bile  ;  the  first  with  a  baK  of 
soda,  the  second  which  crystallizes  io  small  needles  has 
lime  for  its  base,  and  the  third  is  a  crystalline  matter, 
of  a  slightly  sweet  taste,  which  is  supposed  to  be  simi- 
lar to  sugar.  Thns  it  appears  that  acids  act  on  bile  in 
three  difierent  wa3r8;  they  coagulate  the  aHmmeo, 
which  is  precipitated  \  they  combine  with  the  soda  by 
separating  the  oily  matter  which  constituted  the  lapo- 
naceoui  part  of  the  bile}  and  they  decompose  the  phos- 
phoric salts. 

Concentrated  sulphuric  acid  coagulates  bile  io  the 
form  of  dense  flakes,  and  communicates  to  it  a  deep 
colour.  Nitric  acid,  after  having  formed  a  precipitate, 
of  a  green  colour  in  the  cold,  assomes  a  golden  yellow 
colour,  when  it  is  heatt*  d  for  a  sufficient  length  of  time. 
It  converts  a  portion  of  bile  into  oxalic  and  prussic  acids. 
Muriatic  acid  at  first  produces  a  green  precipitate, 
which  afterwards  assumes  a  shade  of  a  reddish  violet 
colour,  especially  by  means  of  beat.  Oxy  muriatic  acid 
renders  it  white  and  turbid  like  nilk.  It  changes  the 
properties  t>f  the  different  constituents  of  bile,  and  oc- 
casions a  precipitate  similar  to  that  matter  which  fre- 
quently constitutes  biliary  calculi*  2^3^ 

4*  When  the  precipitate  from  bile  by  means  of  thePhoipkae 
acids  is  treated  with  alcohol,  and  every  thing  sobbls of  !""<• 
in  this  liquid  separated,  there  remains  a  whitish  mat- 
ter which  is  infusible,  nearly  insipid,  insoluble,  whe- 
ther with  cold  or  hot  water,  but  soluble  in  solutions  of 
the  caustic  fixed  alkalies,  which  bums  on  red  hot  coals 
with  the  odour  of  bom,  and  which  gives  by  analysis, 
similar  products,  especially  carbonate  of  amaaooia  in 
considerable  quantity.  The  coal  wbicb  remains  con- 
tains a  portion  of  phosphate  of  lime.  2(40 

5.  The  alkalies  deprive  bile  of  its  bitter  taste  $  botActioaei 
they  do  not  coagulate  it.  ^^^ 

6.  Thus  it  appears  that  the  coostitiient  parts  of  bile 
are  the  following. 


Water, 

Albumen, 

Besin, 

Soda, 

Sulphurated  bydrogeb. 


Sacchanne  matter. 
Muriate  of  soda. 
Phosphate  of  lime. 
Phosphate  of  soda, 
Iron« 


3541 


»538 


7.  Bile,  it  has  been  already  observed,  performs  aD^j,^,. 
important  part  in  the  function  of  digestion.  The  al- 
buminous and  saline  parts  combine  with  the  chyle,  and 
are  conveyed  to  the  blood.  The  restnons  portion  com- 
bines with  the  excrementitious  part  of  the  chyle,  and  is 
thrown  out  of  the  body. 

Bile  is  employed  m  the  arts  for  reoMving  spots  of 
grease  and  oil  from  woollen  stnffs.  It  is  also  employed 
as  a  pigment.  It  is  evaporated  and  reduced  to  the  form 
of  extract,  and  diluted  with  a  little  water,  ia  which  stats 
it  gives  a  brown  colour. 

III.  Of  Urine. 

I.  The  properties  of  urine  vary  considenbly,  •^p^^uei. 
cording  to  the  constitution  and  health  of   the  body, 
and  the  period  when  it  is  voided  after  taking  food. 

The 
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1644 
Pli«Nph«te 


«^45 
CaitMoio 
acid. 

t646 
Cftrboaale 
of  lime. 


1647 
Uric  acid* 


Cowp—a at  The  ortne  of  a  healthy  person  is  of  a  light  onnge  co- 
k'mru  af  lour,  and  aniformlj  transparent*  It  has  a  slightl?  an>- 
Animal    miotic  odour,  in  some  degree  reseuibling  that  of  violets, 

Sabttaiieat.  j^  has  a  slightly  acrid,  saline,  hitter  taste.  The  speci- 
fic gravity  varies  from  1.005  ^^  ^'^SS*  ^®  aromatic 
odour,  which  leaves  it  as  it  cook,  is  succeeded  by 
what  is  called  the  uHntma  smeli^  which  latter  is  con- 
verted to  another,  and  finally  to  an  alkaline  odoor. 
Urine  converts  the  tincture  of  turnsole  into  a  green 
ooloor,  from  which  it  is  concluded  that  it  contains  an 
acid, 

2«  By  adding  a  solution  of  ammonia  to  fresh  nrine, 
a  precipitate  is  formed  in  the  state  of  white  powder, 
which  is  found  to  be  phosphate  of  lime.  But  if  lime 
water  be  employed  in  place  of  ammonia,  a  more  copi- 
ous precipitate,  of  phosphate  of  lime,  is  obtained,  from 
which  it  is  concluded,  that  the  phosphate  of  lime  is  held 
in  solution  with  an  excess  of  acid. 

3.  A  small  portion  of  magnesia  is  also  found  mixed 
of  nugne-  with  the  phosphate  of  lime  which  has  been  precipitated, . 
**^            derived  from  phosphate  of  magnesia,  which  has  been 

decomposed  by  the  alkali  or  lime. 

4.  The  froth  which  appears  when  urine  is  evapo* 
rated  is  ascribed  to  the  evolution  of  carbonic  acid  gas. 

5.  Urine  which  has  been  kept  in  new  casks,  depo* 
sits  small  crystals,  which  effloresce  in  the  air.  These 
crystals  have  been  found  to  possess  the  properties  of 
carbonate  of  lime. 

6.  A  brick-coloured  precipitate  is  frequently  formed 
in  urine  as  it  cools.  This  substance  is  uric  acid,  which 
exists  in  all  nrine,  and  may  be  obtained  by  evaporating 
fresh  urine,  dissolving  it  in  pure  alkali,  and  precipitat- 
ing by  means  of  acetic  acid. 

7.  The  urine  of  persons  labouring  under  intermit- 
ting fevers,  and  some  other  diseases,  deposits  a  copious 
sediment  called  the  lateritioos  sediment,  which  consists 
of  rosacic  acid. 

8.  Benzoic  acid  also  exists  in  nrine.  It  is  obtained 
by  evaporating  fresh  urine  to  the  consistence  of  a 
syrup,  and  adding  muriatic  acid.  A  precipitate  is  thus 
formed,  which  is  benzoic  acid.  But  it  may  be  obtain- 
ed by  evaporating  urine  to  dryness,  separating  the  sa- 
line substances,  and  applying  heat  to  the  residuum.  By 
this  process  the  benzoic  acid  is  sublimed,  and  crystal- 
lized in  the  receiver.  The  quantity  of  benzoic  acid  is 
more  considerable  in  the  urine  of  horses  and  cows  than 
in  human  urine. 

9.  Albumen  or  gelatine  has  been  found  in  urine,  and 
is  precipitated  by  means  of  an  infusion  of  tan.  The 
cloud  which  appears  as  urine  cools,  consists  of  these 
snbstances,  which  are  increased  in  proportion  during 
diflerent  diseases.  The  urine  of  persons  labouring 
under  dropsy  contains  a  large  quantity  of  albnmen  \ 
and  in  the  nrine  of  those  persons  who  are  subject  to 
indigestion,  the  albumen  and  gelatine  are  greatly  in- 
creased. 

JO.  Urea  is  the  principal  constituent  of  urifte.  The 
method  of  obtaining  it  from  urine  has  been  already 
described.  It  is  to  this  substance  that  the  taste, 
smell,  and  peculiar  characters  of  nrine  are  owing. 
If  concentrated  nitric  acid  be  poured  upon  urine, 
evaporated  to  the  consistence  of  syrup,  crystals  ap- 
pear, which  are  the  nitrate  of  urea.  The  quantity 
of  urea  secreted  is  very  different  in  diflferent  circum- 
stances. 
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IX.  A  resinous  substance  resembling  the  resin  ofCompua^t 
bile  has  been  detected  in  urine,  to  which  its  colour  is    ^•'i*  of 
ascribed.     Urine  evaporated  to  the  consistence  of  •*•§  ^Itir* 
tract,  mixed  with  sulphuric  acid  and  distilled,,  gives . 
out  this  re&innos  matter,  which  is  soluble  in  water  and      2652 
in  alcohol.     When  urea  has  been  separated  from  urine  ReiiB. 
by  evaporation  and  crystallization,  a  saline  mase  re- 
mains.    If  this  be  dissolved  in  hot  water,  and  spon- 
taneously crystallized  in  a  close  vessel,  two  kinds  of 
crystals  are  deposited.     Those  at  the  bottom  are  in  the 
form  of  rhomboidal.  prisms,  and  consist  of  phosphate  of 
ammonia  mixed  with  a  little  phosphate  of  soda.     The 
crystals  in  the  upper  part  of  the  vessel  are  in  the  form 
of  rectangular  tables,  composed  chiefly  of  phosphate  of 
soda.     These  were  formerly  called  sable  salt  ofurine^ 
fnicrocosmk  salt.  ^^  - 

1 2.  Muriate  of  soda  was  the  first  saline  substance  Muriate  of 
detected  in  urine.  It  may  be  obtaiued  by  slowly  eva-  soda, 
porating  it  to  the  consistence  of  syrup.  The  salt  crys- 
tallizes upon  the  surface,  but  in  this  case  the  form  of 
the  crystal  is  that  of  an  octahedron,  and  not  the  cube, 
the  usual  form.  The  cause  of  this  deviation  is  ascribed 
to  the  urea.  ^  ^^^^ 

X3.  Muriate   of  potash   is  also  found   among   the  Mmiatc  oC 
crystals  which  are  formed  during  the  evaporation  of  potash, 
urine.  25,^ 

14.  Muriate  of  ammonia  is  one  of  the  salts  which  MHriau  of 
are  found  in  urine.    The  crystals  of  this  salt  which  are  aiDnoiiia. 
usually  octahedrons,  when  they  are  formed  in  urine, 
assume  that  of  the  cube,  a  deviation  which  is  also  ascri- 


bed to  the  action  of  the  urea. 
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1 5.  Urine  contains  sulphur,  which  may  be  detected  Sulphor. 
by  holding  paper  stained  with  acetate  of  lead  over  urine 
when  it  is  become  putrid.  The  paper  is  blackened, 
which  is  owing  to  sulphur  exhaled  with  the  carbonic 
acid.     Sulphate  of  soda  and  sulphate  of  lime  have  also 


been  detected  in  urine. 
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1 6.  No  less  than  30  diiTerent  substances  have  been  Compooeat^ 
detected  in  urine  by  chemical  analysis,  the  principal  ofp^ita* 
which  are  the  following : 


Water, 

Phosphoric  acid, 
Phosphate  of  soda. 
Phosphate  of  soda  and 

ammonia. 
Phosphate  of  ammonia, 
Phosphate  of  lime, 
Pbotfphate  of  magnesia, 
Phosphate   of  magnesia 

and  ammonia. 
Carbonic  acid. 
Carbonate  of  lime, . 
Uric  acid, 
Urate  of  ammonia^ 


Rosacic  acid. 

Benzoic  acid, 

Benzoate  of  ammonia^ 

Gelatine, 

Albumen, 

Urea, 

Besin, 

Muriate  of  potash. 

Muriate  of  soda. 

Muriate  of  ammonia, . 

Sulphur, 

Sulphate  of  lime. 

Sulphate  of  soda. . 


asss 


17.  Urine  is  particularly  prone  to  spontaneous  de-Putrefac- 
composition*  The  time  when  this  process  commences,  tion  of 
and  the  rapidity  of  the  changes  whicfi  take  place,  de-  ^f'^^» 
pend  on  the  quantity  of  the  gelatine  and  albumen* 
When  the  proportion  of  these  substances  is  consider- 
able, the  decomposition  is  very  rapid.  This  is  owing 
to  the  great  number  of .  substances,  and  the  united 
force  of  their  attractions,  overcoming  the  existing  affini- 
ties of  the  different  compounds  of  which  fraso  urine 

donsistiy . 
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Component  ooncbtfi  nod  esp^cialljr  to  tbe  fnoility  with  which  urea 
Faitt«r  is  deeoinposed.  This  substance  is  converted  during 
Aviniftl  patrefaction  into  ammonlay  carbonic  acid,  and  acetic 
tanoes.  ^^^^j^  Hence  the  smell  of  ammonia  is  always  recog- 
nized while  urine  is  undergoing  these  changes.  Part 
of  the  gelatine  is  deposited  in  a  flaky  form  mixed  with 
mucilage.  Ammonia  combines  with  phosphoric  acid, 
and  the  phosphate  of  lime  is  precipitated.  It  combines 
also  with  phosphate  of  magnesia,  and  forms  a  triple 
salt.  The  other  acids,  the  uric,  benzoic,  the  acetic  and 
carbonic  acids,  are  all  saturated  with  ammonia.  The 
following  substances,  therefore,  are  obtained  from  urine 
•by  putrefaction. 

Ammonia, 

Phosphate  of  ammonia. 

Phosphate  of  magnesia  and  ammonia^ 

Carbonate  of  ammonia. 

Urate  of  ammonia. 

Acetate  of  ammonia, 

Benzoate  of  ammonia, 

Muriate  of  ammonia, 

Muriate  of  soda. 

'Products  nearly  similar  are  obtained  by  the  distil- 
lation of  urine.  The  remarks,  however,  which  we  have 
formerly  made,  under  the  head  of  mineral  waters,  on 
the  mode  of  combination  of  the  ingredients  of  mixed 
saline  solutions,  apply  to  urine  of  all  kinds,  and  in  every 
state;  i.e.  the  salts  which  are  actually  obtained,  are 
not  those  which  exist  in  the  liquid,  any  more  than  other 
salts  capable  of  being  formed  by  different  combinations 
of  the  acids  and  alkalies  which  are  present.  See  N^  2225. 

18..  Such  are  the  properties  of  human  urine  in  its 
healthy  state ;  the  changes  to  which  it  is  subject  $  and 
the  products  which  are  obtained,  either  by  means  of 
chemical  analysis  or  spontaneous  decomposition.  But 
the  nature  and  properties  of  urine  vary  considerably, 
according  to  the  period  of  life,  the  time  it  is  voided  af« 
ter  taking  food,  different  seasons  of  the  year,  the 
nature  of  the  food,  the  influence  of  passions,  and  disease. 

In  the  urine  of  infants  no  phosphate  of  lime  is 
found.  The  proportion  of  benzoic  acid  is  consider- 
able, and  the  quantity  of  urea  is  small,  There  is  less 
acrimony,  odour,  and  colour.  As  the  period  of  life 
advances,  the  saline  matters  increase,  especially  the 
phosphate  of  lime,  which  is  no  longer  required  for  the 
formation  of  bone.  * 

The  urine,  which  is  passed  immediately  afler  taking 
food,  is  white  and  colourless,  and  seems  to  contain 
little  else  but  water.  It  is  not  till  seven  or  eight 
hours  after  a  repast,  that  the  urine  is  completely 
formed. 

Urine  voided  during  the  warmer  seasons  of  the  year, 
or  by  persons  who  inhabit  hot  climates,  is  high-coloured 
and  acrid,  which  is  ascribed  to  a  greater  proportion  of 
saline  matter  and  urea.  In  winter  also  tbe  urine  is  red 
and  high-coloured,  owing  to  a  greater  proportion  of  the 
earthy  phosphates  and  of  uric  acid,  which  it  then  con« 
tains.  It  is  no  doubt  considerably  influenced  by  the 
modification  of  the  action  of  the  skin. 

The  food  frequently  communicates  its  properties  to 
the  urine.  Tbe  odour  of  garlic,  of  resinous  substances 
and  some  aromatics,  is  often  perceptible  in  the  urine 
a  few  minutes  after  tliese  substances  are  taken  into  the 
stomach,  or  even  only  applied  to  the  skin.    The  fetid 
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odour  of  the  urine  of  those  who  have  eaten  aaparagus, 
is  well  known.    The  colouring  matters  of  some  sub- 
stances are  comqinnicated  to  the  urine  \  such  as  the  red 
colour  of  beet-root,  tbe  orange-yellow  of  rhubarb',  oj.  *■»**»«*«• 
the  colour  of  madder.  ^^^. 

The  passions  of  the  mind  have  great  influence  on  the 
secretion  of  urine,  both  in  changing  its  properties  aad 
increasing  its  quantity.  In  these  cases  the  urine  ia  ge- 
nerally colourless,  insipid,  and  without  odour. 

But  the  nature  and  properties  of  urine  undergo  still 
greater  changes  during  disease.  From  these  cbangea 
the  empiric  has  attempted  to  form  pn^ostica  of  the 
nature,  progress,  and  termination  of  diseases. 

At  the  commencement  of  fevers  and  inflammatory 
disorders,  the  urine  is  higho-coloured  and  extremely 
acrid,  scarcely  becomes  turbid  on  cooling,  and  deposits 
no  sediment.  In  affections  of  the  liver,  such  as  jaundice, 
it  is  of  a  yellow  orange  colour,  like  saffron,  and  com- 
municates its  colour  to  the  vessels  into  which  it  is 
received,  or  to  those  substances  which  are  immersed 
in  it.  It  is  then  called  biliotta  urine.  It  seems  to 
contain  a  portion  of  the  colouring  matter  of  bile.  To- 
wards the  termination  of  febrile  disorders,  the  quantity 
of  urine  is  increased  ;  and  it  deposits,  as  it  cools,  a  cry- 
stalline or  scaly  matter,  of  the  colour  of  peach  flowers, 
which  is  called  critical  urine.  The  sediment  is  com- 
posed of  phosphate  of  lime,  rosacic  and  uric  acids. 
During  nervous  affections,  as  in  hysteria,  the  nrine  is 
perfectly  limpid  and  colourless,  inodorous  and  insipid. 
It  has  been  observed,  that  the  urine  of  gouty  persons 
contains  a  smaller  proportion  of  acid  than  usual.  At 
the  commencement  of  a  paroxysm,  the  quantity  of  pbos« 
phone  acid  seems  to  be  diminished }  bot  it  gradually  in* 
creases  towards  the  termination  of  the  fit,  and  is  then 
in  greater  proportion  than  in  ordinary  health.  Tbe 
urine  of  persons  labouring  under  rickets  deposits  a  great 
portion  of  lime.  The  urine  of  an  infant  who  died  of 
worms,  was  found  on  analysis  to  contain  oxalate  of 
lime.  In  some  cases  of  diabetes,  the  uriae  is  colour* 
less  and  insipid }  in  others  it  contains  a  great  propor- 
tion of  saccharine  matter. 

19.  The  urine  of  other  animals  exhibits  different  j)£|^^| 
characters  from  that  of  man,  according  to  their  na-aaimalft. 
ture,  the  diversity  of  their  organs,  their  food,  man- 
ner of  respiration,  and   the   medium  in  which  they 

The  urine  of  the  horse  has  a  strong  peculiar  odounTbe  Jione. 
It  is  turbid  when  voided,  or  soon  after  becomes  mud- 
dy.^ A. pellicle,  which  is  carbonate  of  lime,  forms  on 
the  surface  when  it  is  exposed  to  the  air.  It  changes 
the  syrup  of  violets  to  a  green  colour,  effervesces  with 
acids,  and  is  precipitated  by  the  alkaline  carbonates. 
The  urine  of  the  horse  yields  no  phospbomsi  The 
component  parts  of  the  mine  of  this  animal,  as  they 
have  been  ascertained  by  Fourcroy  and  Vauquelin,  are 
the  following : 
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Carbonate  of  lime 

0.0  IX 

Carbonate  of  soda 

0.009 

Benzoate  of  soda 

0.024 

Muriate  of  potash 

0.009 

Urea 

0.007 

Water  and  mucilage 

0.940 

•  Mtm.ii 

1 

^^ 

PIi^vu 

1,000  * 

-,.    ^445- 

TIm 


?; 


Component  The  orina  of  ibe  cow  possesses  nearly  the  same  pro- 
Part*  of  perties  aa  that  of  the  horse.  It  has  a  soapy  feel,  and 
*^'**^  a  strong  peculiar  odoan  It  gives  a  green  colour  to 
"**'' syrup  of  violets,  effervesces  with  acids,  but  is  not  altered 
by  the  alkaline  carbonates.     When  it  is  exposed  to  the 
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A  substance  which  was  found  in  the  urinary  bladder  Compoucat 
of  the  tortle,  in  the  form  of  paste,  and  which  was  cza*    ^^^^f 
mined  by  Vauquelin,  was  composed  of 


Animal 
Subklaneet. 
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The  oow.  air,  small  crystals  fo^  on  the  surface.  Its  component 
parts  are,  • 

Carbonate  of  potash. 
Sulphate  of  potash, 
Benzoic  acid, 
Urea. 

The  camel  The  urine  of  the  camel  is  more  distinguished  by  its 
odour  than  any  other,  but  it  is  analogous  to  that 
of  the  cow.  It  is  not  mucilaginous,  and  does  not  deposit 
carbonate  of  lime.  The  specific  gravity  of  this  urine 
is  greater  than  any  other.  It  produces  a  slight  change 
on  the  infusion  of  violets,  communicating  a  green  co- 
lour. It  effervesces  with  acids,  and  furnishes  nitre, 
sulphate  and  muriate  of  potash,  with  the  addition  of 
sulphuric,  nitric,  and  muriatic  acids.    It  contains 

Carbonate  of  potash, 
Sulphate  of  potash. 
Muriate  of  potash, 
Urea. 

4^70 
The  fmbbit  The  urine  of  the  rabbit,  examined  by  Vauquelin, 
exhibits  similar  characters  with  that  of  the  horse,  the 
cow,  and  the  camel.  It  becomes  milky,  and  deposits 
carbonate  of  lime  by  exposure  to  the  air.  It  converts 
v^MOtable  blues  to  a  green  colour,  and  effervesces  with 
acids.    It  contains  the  following  substances  : 

Carbonate  of  lime. 
Carbonate  of  magoesia, 
Carbonate  of  potash, 
Sulphate  of  potash. 
Sulphate  of  lime. 
Muriate  of  potash, 
Urea, 
Gelatine, 
Sulphur, 
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The  urine  of  the  Guinea  pig  b  analogous  in  its  na- 
ture and  properties  to  that  of  the  larger  animals  alrea- 
dy described. 

It  appears  that  the  urine  of  graminivorous  animals 
belonging  to  the  class  of  mammalia,  or  which  live  on 
vegetables  in  general,  contains  no  phosphoric  salts,  or 
unc  acid }  that  it  is  loaded  with  carbonate  of  lime, 
salts  having  a  base  of  potash,  and  benzoic  acid.  The 
only  substance  which  the  urine  of  these  animals  possesses 
in  common  with  human  urine  is  urea.  The  urine  of 
carnivorous  animals,  of  which  indeed  scarcely  any  thing 
is  known,  is  supposed  to  possess  different  properties  from 
that  of  the  animals  just  mentioned.  The  strong  fetid 
odour  of  the  urine  of  the  cat  is  well  known.  Muriate 
of  ammonia  has  been  obtained  from  the  urine  of  this 
animal  by  evaporatfon  ;  hut  it  is  supposed,  from  the  pe- 
culiar odour,  that  it  contains  urea. 

The  urine  of  birds  affords  a  copious  sediment,  which 
teems  to  be  carbonate  of  lime. 


Muriate  of  soda. 
Phosphate  of  lime. 
Animal  matter, 
Uric  acid. 

IV.  Of  Milk. 
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1.  Milk,  which  is  secreted  in  particular  organs  by  piopcrticc 
the  females  of  viviparous  quadrupeds  and  cetaceous 

fishes,  included  under  the  class  mammalia^  and  destined* 
for  the  nourishment  of  the  offspring,  is  a  white  opaque 
fluid,  varying  in  its  properties  according  to  the  different 
species  of  animals,  and  the  nature  of  their  food.  The 
milk  of  the  cow,  which  is  most  easily  and  most  abund* 
antly  procured,  has  been  chiefly  the  subject  of  chemical- 
investigation.  To  it,  therefore,  the  following  observa-^ 
tions  are  chiefly  applied.  3677 

2.  Milk  is  distinguished  by  an  agreeable  sweetish  taste.  Of  oowi 
and  a  peculiar  smell.    But  these  properties  belong  to^^fl^ 

it  only  when  it  is  just  separated  from  the  cow,  for  in- 
the  course  of  a  few  hours  they  are  considerably  different. 
The  specific  gravity  varies  at  different  periods.  It  is* 
greater  than  that  of  water,  and  has  been  found  to 
amount  to  1.0324.  The  boiling  and  the  freezing  points 
of  milk  are  also  variable.  26yS 

3.  If  milk  be  left  at  rest  for  some  time,  it  separates  Separmiion 
into  two  parts}  an  unctuous  matter  which  floats  on<>fc>eaiD. 
the  surface,  called  cream^  and  a  denser  fluid  which  still 
retains  many  of  the  properties  of  milk.    The  quantity 

of  cream  obtained  from  milk,  and  the  time  it  requires 
to  separate,  vary  according  to  the  nature  of  the  nulk 
and  the  temperature.  2^79 

4.  Cream  thus  obtained  is  of  a  yellow  colour,  and  Iti  proper- 
acquires  a  greater  consistence  by  being  exposed  to  the^*^** 

air.  It  is  lighter  than  water,  has  an  unctaous  feel, 
and  becomes  rancid  like  oils,  by  keeping.  When 
it  is  boiled,  a  small  portion  of  oil  appears  on  the  sur- 
face. Cream  is  not  soluble  in  alcohol  or  in  oils. 
When  cream  is  agitated  for  a  longer  or  shorter  time, 
according  to  the  temperature  to  which  the  milk  has 
been  exposed  during  its  separation,  and  perhaps  to 
some  circumstances  which  have  not  yet  been  obser« 
ved,  it  separates  into  two  parts ;  one  which  has  a^ 
solid  consistence,  is  bitter,  and  another  which  remains* 
fluid.  2tf8o 

^5.  Butter  is  of  a  yellow  colour,  and  has  all  the  pio-^^^^^- 
perties  of  an  oil,  combined  with  a  portion  of  the  curd  and 
serum  of  the  milk.  It  melts  at  the  temperature  of  96^, 
and  mixes  readily  with  other  oily  matters.  When  but- 
ter is  kept  for  some  time,  it  is  decomposed )  it  becomes 
rancid,  which  is  ascribed  to  the  whey  and  the  curd  with- 
which  it  is  combined  \  for  when  these  substances  are 
previously  separated,  it  may  be  preserved  sweet  mucb 
longer.  Butter  yields  by  distillation  water,  an  acid 
liquid,  an  oily  substance,  which  is  at  first  fluid,  but  be- 
comes afterwards  concrete.  A  small  portion -of  carbo- 
naceous matter  remains  behind.  l  ^^''  « 

6.  When  fresh  cream,  or  the  whole  of  the  milk  fr«^^^jjj. 
drawn  from  the  cow,  is  churned,  it  requires  the  process  Qf^J^^^ol^ 
to  be  cootiDoed  a  much  longer  time  than  when  theing. 
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Component  creARi  or  milk  »  left  to  repfose,  as  U  usually  the  case, 
Fart^of   till  it  has  acquired   a  slightly  acid  taste.     Bat  when 

SuhT'*"^  cream  which  has  become  soyr^  is  chamed,  the  butter 
separated  has  no  acid  properties,  and  the  milk  which 
remains  is  even  less  soor  than  the  cream  previous  to 
the  commencement  of  the  process.  An  acid,  therefore, 
has  been  evolved,  and  this  acid  is  supposed  to  be  the 
carbonic.  When  fresh  cream  or  fresh  milk  is  subject* 
ed  to  this  process,  in  which  the  acid  has  not  been  form- 
ed, it  requires  greater  agitation  to  complete  this  pre- 
vious) part  of  the  change  which  the  cream  or  milk  most 
undergo,  before  tlie  separation  of  the  oily  part  or  the 
bntter.  The  milk  which  remains  after  the  butter  has 
been  separated,  or,  as  it  is  called,  the  butter»roilk,  has 
all  the  properties  of  milk  from  which  the  cream  has 
been  separated. 

7.  The  milk  which  remains  after  the  separation  of 
the  cream,  may  be  coagulated  by  tbe  addition  of  se- 
veral substances,  particularly  by  tbe  addition  of  rannel^ 
which  is  in  most  common  ose,  and  which  is  prepared 
by  digesting  the  inner  coat  of  the  stomach  of  young 
aninuils,  especially  that  of  die  calf.  This  coagnlom 
separates  into  two  parts,  tbe  curd  and  ilie  serum  or 
whey. 

Curd  is  a  white  solid  substance,  and  somewhat  brit- 
tle, when  the  whole  of  the  whey  is  expressed.  It  is 
soluble  in  acids,  but  it  is  necessary  that  tbe  mine- 
ral acids  be  greatly  dilated,  and  tbe  vegetable  acids 
concentrated. 

Cheese  is  prepared  from  curd,  by  separating  the 
whey  by  expression.  The  qnality  of  the  cheese  depends 
upon  tbe  quantity  of  cream  which  remains  in  tbe 
milk.  The  best  cheese  is  obtained  by  coagulating  tbe 
milk  at  the  temperature  of  about  100  ,  and  expressing 
the  whey  slowly  and  gradually,  without  breaking  down 
tbe  curd. 

If  milk  be  not  too  much  dilated  with  water,  it  may 
be  coagulated  by  a  great  number  of  different  substances. 
Among  this  namber  are  acids,  alcohol,  neutral  salts, 
gum  arable,  and  sugar. 

8.  Whey  expressed  from  coagulated  milk  is  of  a 
yellowish  green  colour,  and  has  an  agreeable  sweet 
taste.  If  it  is  boiled,  a  quantity  of  curd  separates, 
and  after  being  left  at  rest  for  some  time  the  whole 
of  it  is  precipitated,  and  the  liquid  remains  transparent 
and  colourless.  By  slow  evaporation  it  deposits  white-* 
coloured  crystals  of  sugar  of  milk,  -with  some  muriate 
of 'potash,  muriate  of  soda,  and  a  little  phosphate  of  lime. 
The  liquid  which  remains  aflter  the  separation  of  tbe 
aalts,  is  converted,  by  cooling,  into  a  gelatinous  sub- 
stance. If  whey  be  kept  for  some  time,  it  becomes 
sour,  by  the  formation  of  an  acid,  which  is  lactic 
acid.  It  iii  to  this  acid  that  the  spontaneous  coagula- 
tion of  milk,  after  it  remains  at  rest  for  some  time,  is 
owing. 

9.  If  milk,  after  it  has  become  sour,  be  kept  in  a 
proper  temperature,  it  ferments,  emitting  carbonic  acid 
gas,  and  exhibiting  the  other  phenomena  of  fermenta- 
tion. A  vinous  intoxicating  liquor  is  thus  prepared, 
which  has  been  long  known  among  the  Tartars,  and 
called  by  them  koumiss.  They  prepare  it  from  the 
milk  of  the  mare. 

xo.  Milk  is  susceptible  of  the  acetous  fermentation. 
If  about  six  spoonfuls  of  alcohol  be  added  to  eight  pints 
of  milk,  and  the  liquid  be  excluded  from  the  air,  vine- 
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gar  will  be  formed  in  ionr  6r  five  weeks.    Although  CMnpuntt 
the  air  is  to  be  exclbded,  yet  the  carbonic  acid  gas  Pvttof 
most  be  allowed  to  escape  as  it  is  disengaged*  ^^ 

By  the  distillation  of  milk  with  the  heat  of  a  waUr.3!^ 
bath,  water  passes  over,  after  which  t^  milk  co^olatrs, 
and  an  oily  yellowish  white  substance  remains  behind, 
which,  by  increasing  tlie  heat,  yialds  a  transparent  li- 
quid, a  fluid  oil,  ammonia,  an  acid,  a  thick  black  oil, 
and  in  the  end  carbonated  hydrogen  gas.  The  coaly 
matter  in  the  retort  contains  potasli,  muriate  of  potash, 
phosphate  of  lime,  and  sometimes  muriate  of  soda,  with 
a  small  portion  of  magnesia  and  iron. 

The  constituent  parts  which  enter  into  the  composi- 

'tion  of  milk  are  tbe  followiog  5         *  26S! 

Compoii- 
I.  Water,  6.  Muriate  of  soda,  tioo. 

3.  Oil,  7*  Muriate  of  potash, 

3.  Curd,  8.  Phosphate  of  lime, 

4.  Gelatine,  91  Sulphur. 

5.  Sugar  of  milk, 
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XX.  Although  tbe  milk  af  different  animals  be  com-MOkdir^ 
posed  nearly  of  the  same  sabetanoes,  the  propertioasfereotm 
vary  so  much,  as  to  give  them  very  different  properties. ^'f"*'^ 
The  following  are  the  results  of  the  investigations  of  ^^^ 
Deyeux  and  Parmentier  with  regard  to  the  properties  Coopu^ 
of  the  component  parts  of  tbe  milk  of  different  animals 
compared  together. 

A.  Every  kind  of  milk,  when  left  at  rest,  produces 
cream  on  the  surface,  but  it  is  different  in  tbe  milk  of 
different  animals. 

a.  In  the  milk  of  tbe  epw  it  is  copious,  thick,  and  of 
a  yellow  colour. 

b.  In  women^fl  milk  it  is  more  liquid,  white,  and  ia 
small  quantity. 

c.  In  goats  milk  it  is  more  abnndant  than  in  that  of 
the  cow,  thicker  and  whiter. 

d.  In  ewes  milk  it  is  nearly  as  abundant,  and  of  the 
same  colour  as  that  of  tbe  cow,  but  has  a  peculiar  taste. 

e.  In  asses  milk  it  is  thick^  less  abundant,  and  in  a 
great  measure  resembles  that  of  women^s  milk. 

f.  In  mares  milk  it  is  very  fluid,  and  simifar  in  co- 
lour and  consistence  to  good  cows  milk  before  the  cream 
appears  on  the  surface.     "  ^^^ 

B.  Butter  obtained  from  the  milk  of  different  an i-Bsiter. 

mals,  has  the  following  comparative  properties. 

a»  That  of  -the  "Cow  is  sometimes  of  a  deep  yellow, 
sometimes  pale  or  white,  and  has  always  a  considerable 
consistency. 

>&.  It  is  difficult  to  separate  the  bntter  from  tbe  crftm 
of  women^s  milk.  It  is  in  small  quantity,  insipid,  snd 
of  a  pale  yellow.  It  has  been  erroneously  supposed 
tliat  no  butter  could  be  obtained  from  this  milk. 

c.  The  butter  of  asses  milk  is  always  very  white,  soft, 
and  disposed  to  become  rancid. 

d»  The  butter  from  goats  milk  is  easily  separated 
from  the  cream.  It  is  abundant,  always  white,  soft, 
and  disposed  to  become  rancid. 

e.  The  hotter  from  ewes  milk  is  of  a  yellow  colour, 
soft,  and  soon  becomes  ranoid. 

/  The  butter  of  mares  milk  is  difficult  to  be  obtain- 
ed, and  in  small  quantity.  It  has  little  consistence,  and 
is  readily  decomposed. 

C.  The  curd  of  milk  varies  in  different  am'mals.       ^"^ 
a.  That  from  the  milk  of  the  cow  is  bulky,  tremu- 
lous, and  retains  a  great  deal  of  the  serum. 

i.  That 
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ttrnponent  ^  &•  Thut  from  iromen^s  milk  is  in  small  qoantitji 
Paru  of    little  cohei^ot,  baa  an  unctuous  feel,  and  retains  but  a 

gJb"*""*'    small  portion  of  tbe  wbey. 

»  aacef.     ^^  r|^|^^  ^^^^  ^^  ^^^^^  ^»^  ^  Similar  to  the  former, 

bnt  without  being  unctuous. 

d*  Curd  from  tbe  milk  of  the  goat  is  in  great  pro- 
portioui  of  a  firmer  consistence  than  that  of  tbe  cow, 
and  retains  less  whey. 

e.  Curd  from  ewes  milk  is  fat,  yiactd,  and  communi- 
cates a  soft  paste  to  cheese. 

/,  The  curd  from  mares  milk  is  in  very  small  quan- 
tity* and  similar  to  that  from  women^s  milk. 

jD.  Tbe  serum  or  whey  constitutes  a  yery  great  pro- 
portion of  tbe  milky  and  exhibits  the  following  ya- 
rieties. 

a,  Whey  from  the  milk  of  the  cow  is  of  a  greenish- 
yellow  colour,  a  sweet  taste,  and  contains  sogar  of  milk 
and  neutral  salts. 

6.  The  whey  from  womeo^s  milk  has  little  colour, 
but  has  a  yery  sweet  taste,  containing  a  considerable 
proportion  of  saccharine  matter. 

c.  The  whey  of  asses  milk  is  colourless,  and  contains 
less  salts  and  more  sugar  than  that  of  the  cow. 

d.  Whey  of  the  goat  is  of  a  slight  yellow  colour,  and 
contains  very  little  sugar  and  saline  matter.  The  lat- 
ter consists  almost  entirely  of  muriate  of  lime. 

e*  'The  whey  of  ewes  milk  is  always  colourless,  and 
contains  the  smallest  quantity  of  sugar,  and  but  a  small 
portion  of  muriate  and  phosphate  of  lime. 

^.  The  whey  of  mares  milk  has  little  colour,  and  con- 
tains a  great  proportion  of  saccharine  matter  and  of  sa- 

^Foureroy,  line  substances  •• 
^  43S. 

V.  Of  Saliva. 

Froperiiei.       X*  The  saliva  which  is  secreted  by  peculiar  glands, 
and  which  flows  into  the  mouth,  is  a  clear,  viscid  fluid, 
without  taste  or  smell.    Its  specific  gravity  varies  from 
X.0167  to  i.o8o.   It  has  generally  a  frothy  appearance, 
1695      bebg  mixed  with  a  quantity  of  air. 
Gombinei        2.  Saliva  has  a  strong  attraction  for  oxygen,  which 
wifhoz|u    i^j  trituration  it  communicates  to  some  metallic  sub- 
^''  stances,  as  mercury,  gold,  and  silver.     When  saliva  is 

boiled  in  water,  albumen  is  precipitated,  and  when  it  ia 
slowly  evaporated,  muriate  of  soda  is  obtained.  A  ve- 
getable gluten  remains  behind,  which  bums  with  the 
odour  of  prussic  acid. 

3.  Saliva  becomes  thick  by  the  action  of  acids. 
Oxalic  acid  precipitates  lime.  Saliva  is  also  inspis- 
sated by  alcohol.  It  is  decomposed  by  the  alkalies ; 
and  the  nitrates  of  lead,  of  mercury,  and  of  silver,  pre- 
cipitate muriatic  and  phosphoric  acids. 

4.  By  distillation  in  a  retort,  it  froths  up,  affords 
near  four-fifths  of  its  quantity  of  water  nearly  pure,  a 
little  carbonate  of  ammonia,  some  oil,  and  an  acid. 
What  remains  behind  consists  of  muriate  of  soda,  phos- 
phate of  soda  and  of  lime.  Tbe  constituent  parts  of 
saliva  are  the  following. 
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2*  Mucilage, 
3.  Albumen, 
4«  Muriate  of  soda, 


5.  Phosphate  of  soda, 
y6>  Phosphate  of  lime, 
7.  Phosphate  of  ammonia. 


5.  The  saliva  of  tbe  horse  is  of  a  greenish  yellow 

colour,  a  disagreeable  smell,  a  saline  taste,  and  soapy 
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feel.     It  is  coagulated  by  the  acids,  alcohol,  and  boil-  Component 
ing  water.     A  black  earthy  residuum  remains  after    P>nt  of 
spontaneous  evaporation.     By  distillation  it  yields  an    ^''"^^ 
insipid  watery  liquid,  carbonate  of  ammonia,  carbonated . "     **^^^ 
hydrogen  and  carbonic  acid  gases,  and  a  black  empy- 
reumatic  oil.  ^ 

6.  The  pancreatic  juice,  it  is  supposed,  possesses  pro-  pancreatic 
perties  analogous  to  those  of  saliva,  and  is  destined  for  juice, 
similar  purposes,  namely,  to  contribute  to  the  solution 
of  alimentary  substances,  and  to  their  conversion  into 
chyme}  but  very  little  is  known  of  its  nature  and 
uses. 

VI.  Of  the  Humours  of  the  Eye. 

1.  'the  eve  is  composed  of  three  substances,  which  patu  of 
in  anatomy  have  received  the  name  of  humours.    These  the  «ye» 
are  the  aqueous,  the  vitreoos,  and  the  crystalline  hu-  *  PhU, 
moors  or  lens.     Tbe  following  observations  are  from^'^"'- 
Mr  Chencvix's  experiments  on  thiv  subject*.  2701 

2.  The  aqueous  humour  of  the  eye  of  the  sheep  is  £yes  of 
transparent  like  water,  and  has  scarcely  any  taste  ortherp. 
smell.    The  specific  gravity  is  x.0090.    It  evaporates 
slowly  when  exposed  to  the  air  ^  a  coagulum  is  formed 

bv  boiling.  When  xoo  parts  are  evaporated  to  dryness,, 
eight  parts  remain  behind.  None  of  the  metallic  salts 
produce  any  precipitate  except  nitrate  of  silver,  which 
throws  down  tlie  muriate  of  silver.  Tan  also  produces 
a  precipitate  in  the  aqueous  humoun  The  component 
parts,  therefore,  of  this  substance,  are  albumen,  gela- 
tine, and  muriatic  acid,  or  rather  muriate  of  soda,  as 
the  acid  is  in  combination  with  soda.  The  vitreous 
humour  exhibits  the  same  properties. 

3*  The  crystalline  lens  of  the  sheep  is  solid,  com- 
posed of  concentric  coats,  and  transparent.  The  spe* 
cific  gravity  b  x.i.  When  fresh  it  has  scarcely  any 
taste.  It  is  soluble  in  water,  and  the  solntion  is  coa- 
gulated by  heat.  Tan  produces  a  copious  precipitate, 
both  before  and  after  coagulation.  Its  component 
parts  are,  therefore,  albumen  and  gelatine,  with  water.      ,.3. 

4.  The  human  eye  was  found  to  be  composed  of  the  Hnmaa 
same  substances.     The  specific  gravity  of  the  aqueous  eye. 
and  vitreous  humours  is  1.0053  ;  of  the  crystalline  lens,  % 

1.0790.     The  specific  gravity  of  the  aqueous  and  vi- 
treous humours  of  the  eye  of  the  ox  is  1.008  j  the  crys- 
talline lens  1.0765.    The  composition  is  the  same  as     ' 
that  of  the  sheep^ 

VII.  Of  Tears  and  Mucus. 

Z.  The  tears  are  secreted  by  the  lachrymal  gland,  p^^^^^g^ 
for  the  purpose  of  lubricating  tbe  eye.  "niitf  liquid  is 
transparent  and  colourless,  has  no  perceptible  smell, 
but  a  saline  taste.  It  communicates  to  vegetable  blues 
a  permanent  green  colour.  "When  it  is  evaporated 
nearly  to  dryness,  cubic  crystals  are  formed,  consist- 
ing of  muriate  of  soda.  The  soda  is  in  excess,  for 
vegetable  blues  are  converted  by  it  to  green.  A 
portion  of  mucilaginous  matter,  which  becomes  yellow 
as  it  dries,  remains  after  the  evaporation.  This  liquid 
is  soluble  in  water  and  alkalies.  Alccdiol  produces 
a  white  flaky  precipitate,  and  when  it  is  evaporated, 
soda  and  muriate  of  soda  remain  behind.  By  burning 
the  residuum,  some  traces  of  phosphate  of  lime  and  af 
soda  are  detected.  The  component  parts  of  tears  are, 
therefore, 
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Water, 

Mucilage, 

Soda, 


Muriate  of  soda. 
Phosphate  of  limei 
Phosphate  of  soda* 


1706 
Macni. 


1707 
Propcrtiei. 


2708 
Action  of 
alcobol. 


27C9 
Compoti* 
tiou. 


1710 
Properties. 


1711 
Action  of 
water. 


271a 
Acidi. 


The  macilage  of  tears  absorbs  oxygen  from  the  at- 
mosphere, and  becomes  thick,  viscid,  and  of  a  yellow 
colour.  It  is  then  insoluble  in  water.  Oxymuriatic 
acid  produces  a  similar  effect.  It  is  converted  into 
muriatic  acid,  so  that  it  has  been  deprived  of  its  ozj* 
gen,  or  rather  has  acquired  hvdrogen  from  the  water, 
the  oxygen  of  which  has  combmed  with  the  mucilage. 

2.  The  mucus  of  the  nose  consists  of  the  same  sab- 
stances  as  the  tears  j  hut  being  more  exposed  to  the 
air,  it  acquires  a  greater  degree  of  viscidity  from  the 
mucilage  absorbing  oxygen. 

VIII.  Of  the  Wax  of  the  Ear. 

1.  The  wax  of  the  ear,  or  cerumen^  is  a  liquid  secret* 
ed  by  glands,  whieh  are  situated  in  the  internal  ear* 
It  is  of  a  viscid  yellow  colour,  and  becooMS  conciete  by 
exposure  to  the  ur.  The  taste  is  bitter  $  it  melts  with 
a  moderate  beat,  gives  out  an  aromatic  smell,  and 
stains  paper  like  oil.  When  thrown  upon  burning 
coals,  it  gives  out  a  white  smoke,  melts,  swells,  be* 
comes  dark-coloured,  and  gives  out  the  odour  ef  am- 
monia. A  light  coaly  matter  remains  behind.  It 
forms  a  kind  of  emulsion  by  agitation  with  water. 

2.  Alcobol  dissolves  a  portion  of  cerumen ;  the  un- 
dissolved part  exhibits  the  properties  of  albumen  mixed 
with  oil.  By  evaporating  the  alcobol,  an  orange-colour- 
ed residuum,  similar  to  turpentine,  is  left  behind.  It  has 
the  properties  of  resin  of  bile.  This  matter  is  also  so- 
luble in  etbw.  By  bumiiig  the  albumen  of  the  ceru- 
men, some  traces  of  soda  and  phosphate  of  lime  are  de- 
tected.    The  component  parts  of  cemmen  are, 

Albumen, 

Besin,^ 

Colouriqg  matter, 

Soda, 

Phosphate  of  lime. 

'IX.  Of  Synovia, 

1.  The  liquid  secreted  within  the  capsular  ligaments 
of  the  joints,  to  facilitate  motion  by  lubricating  these 
parts,  is  called  synovia^  The  synovia  of  the  ox  is  a 
viscid,  semitransparent  fluid,  of  a  greenish-white  colour, 
which  soon  acquires  the  consistence  of  jelly,  and  not  long 
after  becomes  again  fluid,  depositing  a  filamentous  mat- 
ter. 

2.  Synovia  mixes  with  water,  and  renders  it  viscid. 
When  this  mixture  is  boiled,  it  becomes  milky,  and 
some  pellicles  are  deposited  on  the  sides  of  the  vessel. 
Alcohol  produces  a  precipitate  when  added  to  synovia. 
This  precipitate  is  albumen.  After  this  matter  is  se- 
parated, the  liquid  still  remains  viscid  j  but  if  acetic 
acid  be  added,  the  viscidity  disappears,  and  it  becomes 
transparent,  depositing  a  white  filamentous  substance, 
whic;h  resembles  vegetable  gluten.  It  is  soluble  in  cold 
water,  and  in  concentrated  acids  and  pure  alkalies. 
This  fibrous  matter  is  precipitated  by  acids  and  alcohol 
in  flakes. 

3.  The  concentrated  mineral  acids  produce  a  flaky 
precipitate,  which  is  soon  re-dissolved  j  but  the  visci- 


dity of  the  liquid  is  not  destroyed  till  they  are  soConpoont 
much  diluted  with  water,  that  the  acid  taste  is  ontj  Partiof 
perceptible.  *°1»*1 

4.  When  synovia  is  exposed  to  ^  air,  it  evsiiO-?°)|'^°^ 
rates,  and  cubic  crystals  remain  in  tbe  residouoi  with     .^n 
a  white  saline  efflorescence.     Tbe  first  are  rooriste  of Salu  iefi> 
soda,  and  the  latter  carbonate  of  soda.   This  sobstasctf^^c^ 
soon  becomes  putrid,  giving  out  ammonia  during  its 
decomposition.     By  distillation  in  a  retort,  it  yields 
water,  which  soon  becomes  putrid }  water  eontaioiDg 
a  portion  of  ammonia,  and  an  cmp3rreumatic  oil,  with 
carbonate  of  ammonia  ;  by  washing  the  residuum,  mu- 
riate and  carbonate  of  soda  may  be  obtained.    A  small 
portion  of  pbosphate  of  lime  is  found  in  the  coaly  mat- 
ter.    The  constituent  parts  of  synovia  are  the  folloir- 
ing: 

Fibrous  matter 
Albumen 
Muriate  of  sodft 
Soda 

Phosphate  of  lime 
Water 


JX.86 
4-53 

00.71 
00.70 
80.46 
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X.  Of  Semen. 


PM> 

*7M 

1.  Semen  is  secreted  in  the  testes  of  male  animals :  Fro{i«tin> 

but  when  it  is  ejected  it  is  composed  of  two  substances  ^ 
the  one  is  fluid  and  milky,  and  the  other  of  a  thick  mu« 
cilaginous  consistence,  in  which  appear  a  great  number 
of  white  silky  filaments,  especially  if  it  be  aritated  in 
cold  water.  It  has  a  disagreeable  odour,  and  an  acrid 
irritating  taste.  The  specific  gravity  varies  consider- 
ably, but  is  always  greater  than  that  of  water.  When 
it  is  rubbed  in  a  mortar,  it  froths  up,  and  acqoires  the 
consbtence  ef  pomatum  from  the  air  with  which  it 
mixes.  It  converts  the  flowers  of  mallow  and  of  vio- 
lets to  a  green  colour,  and  it  precipitates  the  calcare- 
ous and  metallic  salts  ^  which  shews,  that  it  coDtaios 
an  uncombined  alkali.  The  thick  part  of  tbe  seoKO, 
as  it  cools,  becomes  transparent,  and  assumes  a  greater 
degree  of  consistence  $  but  it  afterwards  becomes  en- 
tirely liquid,  even  without  alisorbing  moisture  from  tbe 
air.  This  change  takes  place  in  about  twenty  minutes 
from  the  time  of  its  emission.  171^ 

2.  If  semen  be  exposed  to  the  air  after  it  has  be-ActioBof 
come  liquid  at  the  temperature  of  60^,  it  becomes  co-"^ 
vered  with  a  transparent  pellicle,  and  at  the  end  of 
three  or  four  days  deposits  fine  transparent  crystals  of 

a  line  in  length,  crossing  each  other  like  radii  fit)ai  a 
center.  When  they  are  magniBed,  they  appear  to  be 
four-sided  prisms,  terminated  by  long  four-sided  pyra- 
mids. When  semen  is  exposed  to  a  warm  air,  iu  con- 
siderable quantity,  it  is  decomposed ;  it  assumes  tbe 
colour  of  the  yolk  of  egg,  and  becomes  acid,  either  by 
absorbing  the  oxygen  from  the  atmosphere,  or  by  a  dif- 
ferent combination  and  arrangement  of  its  own  consti- 
tuent principles.  It  then  emits  the  odour  of  putrid 
fish,  and  is  covered  with  the  byssus  septtca*  s7*7 

3.  Heat  accelerates  the  liquefaction  of  semen  J  aodOfl»«^ 

when  it  has  undergone    this   chanse   it  is  00  longer 

susceptible  of  coagulation.     It  is  decomposed  by  the 

application  of  strong  heat     Water  is  first  separated  \ 

it  then  blackens,  swells  up,  and  emits  yellow  fom^ 
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haying  an  empyreamatiCy  annnoniacal  odour.  A  li^bt 
coal  remains  behind,  which  barns  readily  to  white 
ashes. 

4«  Before  It  has  become  fluid,  semen  is  not  soluble 
in  water  either  cold  or  hot.  To  the  latter  it  commu- 
nicates an  ojial  colour.  But  in  the  fluid  state  it  com- 
bines readily  with  either  hot  or  cold  water,  from  which 
it  is  separated  by  alcohol  or  oxymuriatic  acid  in  the 
form  of  white  flakes.  The  alkalies  promote  the  solu- 
tion of  semen  in  water. 

5.  No  ammonia  is  disengaged  from  fresh  semen  by 
means  of  quicklime  ^  but  when  it  has  been  exposed  for 
some  time  to  a  warm  and  moist  air,  it  is  separated  in 
great  abundance,  so  that  ammonia  is  formed  during  its 
exposure  to  the  air. 

6.  The  acids  readily  dissolve  semen,  and  this  solution 
is  not  decomposed  by  the  alkalies  ^  nor  indeed  is  the 
alkaline  solution  of  semen  decomposed  by  tbe  aeids. 
'Wine,  cyder,  and  urine,  also  dissolve  semen,  but  it  is 
in  consequence  of  the  acid  which  is  combined  with 
these  liquids.  Water  acidulated  with  sulphuric  acid 
acquires  the  same  property.  Oxymuriatic  acid  coagu- 
lates semen  in  white  flakes,  which  are  insoluble  in  wa- 
ter and  in  acids.  The  same  acid  produces  the  coa^- 
lation  of  fluid  semen.  This  is  owing  to  the  absorption 
of  oxygen  derived  from  the  acid,  which  u  converted  in- 
to muriatic  acid. 

7.  Barytic  salts  are  not  decomposed  by  the  seminal 
fluid  which  has  been  liquefied  in  a  close  vessel  j  but 
when  it  has  undergone  this  change  in  the  open  air, 
rhomboidal  ciystals  are  formed  with  the  addition  of 
theae  salts.  The  calcareons  and  metallic  salts  are  de- 
composed by  semen  in  both  conditions.  From  these 
&cts  it  appears  that  semen  contains  an  uncombined  al- 
kalif  which  has  not  tbe  property  of  decomposing  tbe 
barytic  salts  till  it  has  combined  with  the  carbonic  acid 
from  the  atmosphere. 

8.  The  crystals  which  form  in  semen  by  spontane- 
ODS  evaporation  in  the  open  air,  and  which  are  en- 
tangled in  the  viscid  matter,  may.be  separated  by  add* 
ing  water.  Theae  crystals  have  neither  smell  nor  taste. 
They  melt  under  the  blow-pipe  into  a  white  opaque 

5 lobule,  which  is  surrounded  with  a  yellowish  flame. 
?his  salt  is  insoluble  in  water,  and  is  not  acted  on  by 
the  alkalies  ;  but  is  soluble  in  the  mineral  acids  with- 
out effervescence,  from  which  solutions,  Imie  water,  the 
alkalies,  and  oxalic  acid,  .throw  down  a  precipitate. 
Alcohol  added  to  the  concentrated  muriatic  solution 
of  this  substance,  dissolves  part  of  it,  which  exhibits  all 
the  characters  of  muriate  of  lime  j  and  there  remains 
another  substance  which  melts  under  the  blow-pipe 
into  a  green  transparent  glass,  soluble  in  water,  which 
precipitates  lime  water  and  reddens  vegetable  blues. 
This  salt,  therefore,  as  is  demonstrated  from  these  ex- 
periments, is  phosphate  of  lime.  After  the  formation 
of  the  above  salts,  a  great  number  of  small,  white, 
opaque  bodies,  appear  on  the  surface*  They  are  also 
phosphate  of  lime. 

9«  By  burning  40  grains  of  dried  semen  in  a  cru- 
cible, it  first  became  soA,  and  then  gave  out  the  odour 
of  burnt  horn  accompanied  with  yellow  fumes.  It 
blackened  and  emitted  tJie  odour  of  ammonia.  The 
coaly  matter  which  remained  was  lixiviated  with  water. 
This  was  evaporated,  and  afforded  crystals  in  the  form 
of  rhomboidal  plateii  which  effervesced  with  acids  i 
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with  sulphuric  acid  afforded  sulphate  of  soda,  and  with  Compoaeat 
muriatic  acid  formed  muriate  of  soda.      The  alkali,    Pwtt  of 
therefore,  was  soda.  k^** 

10.  The  alkaline  matter  being  separated,  the  resi-?°^^*^^ 
duum  was  still  exposed  to  strong  heat,  and  furnished 
13  m,  of  white  ashes,  which  had  the  following  pro- 
perties. By  the  action  of  the  blow-pipe  it  is  converted 
into  an  opaque  white  enamel,  which  attracts  moisture 
from  the  air,  is  soluble  in  acids,  and  the  solution  has  all 
the  characters  of  phosphate  of  lime.  The  component 
parts  of  semen,  therefore,  are. 


Water 

Mucilage 

Soda 

Phosphate  of  lime 


X 

3 

100 
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XI.  Of  the  Liqnqr  of  the  Amhioe.  Chim.  ix. 

.     .     .    .  .  64—80. 

X.  This  liquid  is  secreted  in  the  amnios  or  bag  which 

surrounds  the  foetus  in  the  uterus.     It  is  very  different 

in  different  animals,  so  far  at  least  as  its  nature  and 

properties  have  been  investigated*     The  liquor  of  the 

amnios  of  women  and  cows  only  has  been  examined.  *  -^f^  ^ 

The  following  are  the  results  of  tbe  experiments  of£^^^^ 

Vauquelin  and  Buniva  on  these  liquids  *•  ^-^^ 

2.  This  liquid  in  women  is  of  a  milky  colour,  an  Prepertiet. 
agreeable  odour,  and  a  saline  taste.     It  becomes  trans- 
parent  by  filtering  and   separating  some  coagulated 
matter  which  is  suspended  in  it,  and  which  communi- 
cates the  white  colour.     The  specific  gravity  is  i.ooj. 

It  seems  to  contain  both  an  acid  and  an  alkali  \  for  it 
converts  s^rup  of  violets  to  a  green  colour,  and  red- 
dens the  tincture  of  turnsole.    It  froths  when  agitated,      ,^,5 
becomes  opaque  when  heated,  and  exhales  the  odoor  Action  of 
of  tbe  white  of  egg.  heat. 

3.  It  is  rendered  more  transparent  by  acids  ^  but   ^^1 
alcohol  and  the  alkalies  occasion  a  flaky  precipitate,^ 
which  ii  like  glue  when  it  is  dried.     The  infusion  of 
nut-galls  gives  a  copious  brown  precipitate ^  and  nitrate 

of  silver  produces  a  white  precipitate,  which  being  in- 
soluble in  nitric  acid,  is  muriate  of  silver. 

4.  By  slow  evaporation  this  liquid  assumes  a  milky 
appearance  ^  a  transparent  pellicle  forms  on  the  sur- 
face, and  a  very  small  residuum  is  left.*  By  adding 
water  to  the  residuum,  and  evaporating  the  solution, 
muriate  and  carbonate  of  soda  are  obtained.  .The  ashes 
which  remain,  after  burning  tbe  residuum,  consist  of 
carbonate  of  soda,  phosphate  and  carbonate  of  lime. 
During  the  burning,  a  strong,  fetid,  amraoniacsd  odour 

is  exhaled.  3778 

5.  From  these  experiments,  it  appears  that  this  li- Compeo- 
quid  consists  of  a  great  proportion  of  water,  of  albu-  ^^^ 
men,  muriate  of  soda,  of  soda,  phosphate  of  lime,  and 

6.  A  white  shining  soft  substance,  somewhat  resem-  Cratt  oa 
bling  soap,  is  deposited  on  the  body  of  the  foetus  inthefcetei. 
the  uterus.     It  is  insoluble  in  water,  alcohol,  and  oils. 

The  caustic  alkalies  dissolve  a  portion  of  it,  and  form 
a  kind  of  soap.  It  decrepitates  on  burning  coals,  then 
dries,  blackens,  and  gives  out  the  odour  of  an  em- 
pyreumatic  oil.  It  leaves  behind  a  coaly  matter, 
which  bums  with  difficulty.  When  it  is  heated  in 
a  crnciUe  of  platina,  it  decrepttatesi  while  an  oily 

5  C  2  matter 
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Component  mfttter  exndies.  It  then  cnrls  np  like  hornt  inflames, 
farts  or  and  leaves  behind  graj  asbeSi  wbicb  effervesce  with 
An*mal    ^cids,  and  which  seem  to  be  composed  chiefly  of  car- 

!::i:!i::::^boiiateofiime. 

7*  This  matter  seems  to  be  a  mixture  of  animal  mo- 
cilage  and  fat,  originating  from  the  albumen,  irhieh 
has  undergone  some  peculiar  change.  The  parts  of  a 
foetus  which  have  remained  in  the  uterus  after  deatbi 
have  been  found  converted  into  a  fatty  matter, 
dmractcrt.  Liquor  of  the  amnios  of  the  cotv.— i.  This  liquid 
differs  from  the  former  in  being  of  a  reddish  brown 
colour,  in  having  an  acid  bitter  taste,  an  odour  resem* 
bling  the  extracts  of  some  vegetables,  and  the  viscid i* 
ty  of  a  solution  of  gum.  The  specific  gravity  is  1.028. 
It  reddens  the  tincture  of  turnsole,  forms  a  copious 
precipitate  with  muriate  of  barytes,  and  with  alcohol 
a  precipitate  of  a  reddish  matter. 

2.  When  it  is  evaporated,  a  thick  scum  forms  on 
the  surface,  which  is  easily  separated,  and  which,  on 
cooling,  is  found  to  contain  white  crystals  of  a  alightly 
acid  taste.  A  viscid  matter  like  honey  appears^  by 
continuing  the  evaporation.  When  this  matter  is 
treated  with  boiling  alcohol,  it  famishes,  on  cooling, 
an  acid  which  crystallizes  in  shining  needles*  This  is 
the  amniotic  acid  which  has  been  already  described. 
The  matter  which  remains  after  the  separation  of  the 
crystals  is  insoluble  in  alcohol,  and  ia  firm  and  tena* 
cious. 

5.  Having  extracted  the  whole  of  the  acid,  if  the 
evaporation  be  continued  till  the  liquor  acquire  the 
consistence  of  a  syrup,  large  transparent  crystals  are 
fi>rmed,  which  have  a  bitter  taste,  and  are  soluble  in 
water.  These  crystals  were  found  to  be  sulphate  of 
soda,  which  are  obtained  in  a  state  of  purity,  by  bum- 
rng  the  residuum  of  a  quantity  of  the  liquid  evaporated 
to  dryness,  dissolving  the  coaJy  residuum  in  water,  and 
evaporating. 

4.  The  animal  matter  which  accompanies  the  saline 
substances,  is  of  a  reddish  brown  colour  and  a  peculiar 
taste,  very  soluble  in  water,  but  insoluble  in  alcohol, 
which  even  separates  it  from  water.  Il  neither  com- 
bines with  tan,  nor  is  it  susceptible  of  being  converted 
into  jelly,  so  that  it  does  not  possess  the  properties  of 
animal  mucilage.  When  it  is  heated  strongly  it  swells 
up }  exhales  at  first  the  odour  of  burning  mnctlage  \ 
afterwards  that  of  amnionia  and  an  empyreumatic  oil  \ 
and  at  last  that  of  prussic  acid.  When  it  is  burnt, 
there  remains  behind  a  bnlky  coal,  the  ashes  of  which 
are  white^  and  contain  phosphate  of  magnesia  and  a 
small  portion  of  phosphate  of  lime. 

5-.  The  constituent  parts  of  the  liqnor  of  the  amnioa 
of  the  cow  are  the  follpwing. 

Watery 
Acid, 

Sulphate  of  soda^ 
Animal*  matter. 

ZII.  Of  Fluid  Morbid  Secretions^ 

r.  During  the  diseased' action  of  the  vessels  of  differ- 
ent parts  of  the  body,^  liquids  are-secreted,  as  fer  instance 
when  the  muscular  or  bonj  parts  are  wounded,  a  mat- 
ter is  exuded,  which  continues  to  flow  till  the  wound  is 
ktalei  up  J  in  dropsical  diseases  a  liquid  is  scented  ia 
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the  different  cavities  of  the  body  \  and  when  the  >kin^„p,^^ 
is  irritated  by  the  action  of  blisters,  a  fluid  collects  be-  pamif 
tween  the  cuticle  and  true  skin.  Animl 

Liquor  of  dropsy  .^^TYsm  liquid  is  of  a  yellowish  green  ?"^^** 
colour,  has  sometimes  considerable  transparency,  but  is 
sometimes  turbid.     In  its  chemical  properties  it  seems 
to  correspond  with  the  serum  of  the  blood. 

Liquor  of  bk'sters^^^Tht  liquor  which  is  secreted  by 
the  action  of  blisters  is  usually  transparent.  The  con- 
stituent parts  are  the  same  as  those  of  the  serum  of  the 
blood*    Two  hundred  parts  of  this  liquid  yielded 


Albumen 
Muriate  of  soda 
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Phosphate  of  lime 
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Pus.^^Vfhtit  ts  called  healthy  pus  is  about  the  ooo-^'^* 
sistence  of  cream,  and  of  a  yellowish-wbite  colour,  sn 
insipid  taste,  and  ithen  it  is  cold,  without  smelK    It 
produces  no  ehnnge  on  vegetable  blues.  273^ 

2.  When  pus  is  exposed  to  a  moderate  heat,  it  dries,  AcUoaof 
and  assumes  the  appearance  of  bora.     By  distillation  1^^^ 
it  gives  out  water  in  considerable  proportion,  amnionia 
and  some  gaseous  substance,  and  an  empyreumatic  oil  \ 
a  shining  coaly  matter  remains  behind,  the  ashes  of 
which,  after  being  burnt,  afford  some  traces  of  iron.        2737 

3*  When  this  liquid  is  exposed  to  the  air,  it  becomes  ofiirasd 
acid.  It  is  soluble  in  sulphuric  acid,  fiirming  with  itacidi. 
a  purple-coloured  solution.  With  the  addition  of  wa- 
ter the  pus  separates,  and  the  dark  colour  disappears. 
With  concentrated  nitric  acid  it  forms  a  yellow  co- 
loured solution,  which  eServeseea  during  the  combina- 
tion* Water  produces  a  precipitate.  Pus  is  also  solu- 
ble in  muriatic  acid,  and  is  separated  by  means  of  wa- 
ter. *  Pus  is  not  soluble  in  alcohol,  but  it  is  thickened  j 
nor  is  it  soluble  in  the  oils.  :73a 

4.  A  whitish  ropy  fluid  is  formed  by  the  addition  of  AQbI^ 
a  solution  of  the  fixed  alkalies,  and  liy  adding  water 

the  pus  is  precipitated.  Pure  ammonia  forms  with  pus 
a  transparent  jeUy,  and  dissolves  il  in  oonsiderable  pro- 
portion. :y5^ 

5.  A  precipitate  is  oecasioned  by  means  of  nitrate  of  jfetalKc 
silver,  and  it  is  stiH  more  copioas  with  nitrate  and  oxy-nlo- 
nurlate  of  mercury.  ^  374c 

6.  The  followiiig  tests  have  been  given  to  distiagniihTo&tb- 
pus  from  mucus,  which  is  of  considerable  importances^  ^ 
MB  cases  where  the  formation  of  pas  is  suspected  in  the 
kings. 

(i.)  Pus  is  sohibte  ill  sulphuric  acid,  and  precipitat- 
ed by  water.  Mucus  swims.  (2.)  Pus  may  be  diffus- 
ed through  water,  diluted  sulphuric  acid,  and  brine} 
but  mucus  is  not.  (3.)  Pus  is  soluble  in  alkaline  soln- 
tions,  and  is  precipitated  by^  water  ^  but  this  is  not  the 
case  with  mucus.  s74J 

7.  These  are  the  properties  of  pus  when  il  is  secreted  Vanffi^ 
firom  a  sore  which  is  said  to  be  in  good  condition,  or  '<i?^ 
a  disposition  to  heal.     Its  properties  are  very  different 

in  what  are  oaHed  ilt-condilioned  sores.  In  these  cases 
the  matter  secreted  is  thin,  fetid,  and  acrid.  Matter 
secreted  by  cancerous  sores,  wbiob  has  been  examined* 

aooyeits  tlie  syrup  of  violets  to  a  green-  cdour^  snd 
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Component  from  this  matter  sulphortted  hydrogen  gai  is  separated 

Partt  of   by  means  of  sulpboric  aetd.    This  gas  is  supposed  to 

AninRl    exist  io  oombtnation  with  ammonia. 
Sobitancei. 

SabdiTision  III.  Of  the  Solid  Parts  of  Animals. 

£owncn-       The  following  are  the  solid  parts  of  animals,  which 
tioQ.  we  shall  treat  of  in  the  order  in  which  they  are  enamc* 

rated. 

X.  Bones, 

2.  Skin, 

3.  Mascles, 

4.  Cartilage,  tendons,  &c. 

5.  Brain  and  nerves, 

6.  Hair  and  nails, 

7.  Morbid  concretions, 


>743 
Of  different 

dcnnt/. 


•^ 

«744 

Action  of 

beat. 

4745 

Cootalni 

fat. 

*»745 

Gelatiat. 

(r 

l> 

*747 

1 

Cartilage> 

I 

* 

> 

V 

1748 

0 
t 

tritt. 

2749 

tjoa. 
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X.  Of  the  Bones. 

X.  The  bones  are  those  parts  of  animals  which  give 
firmness,  strength,  and  shape  to  the  body.  Bones  are 
very  different  with  regard  to  solidity  and  density,  not 
only  in  different  parts  of  the  body,  but  even  in  the  same 
bone.  The  specific  gravity,  therefore,  of  bones,  ninst 
be  various.  They  are  of  a  white  colour,  of  a  lamellated 
stmcture,  and  inflexible. 

2.  When  bones  are  burnt,  they  are  converted  into  a 
white,  porous,  insipid  substance,  which  still  retains  the 
shape  of  the  bone. 

3.  When  bones  are  broken  into  small  pieces,  and 
boiled  In  water,  a  considerable  quantity  of  fat  risea  to 
the  surface  \  an  oily  matter,  therefore.  Is  one  of  the 
constituent  parts  of  bones. 

4.  If  the  boiling  be  continued  for  a  greater  length 
of  time,  the  water  dissolves  another  substance,  which, 
being  concentrated  and  left  at  rest,  assumes  a  gelatinous 
form.  Bones,  therefore,  contain  a  portion  of  gela« 
tine. 

5.  If  bone  Is  kept  for  some  time  in  diluted  muria- 
tic acid,  it  is  converted  into  a  white  flexible  substance, 
which  retains  the  sttape  of  the  bone.  It  becomes  brit- 
tle and  semitransparent  when  dried  >  it  is  soluble  in 
nitric  acid,  and  when  this  acid  is  diluted,  it  is  convert- 
ed by  its  action  into  gelatine.  It  forms  a  soap  with  the 
fixed  alkalies.  From  these  properties  it  resembles 
coagulated  albumen.  .This  substance,  which  is  called 
cartilage,  is  the  first  part  of  the  bone  which  Is  form- 
ed. 

6.  Besides  these  sobntances,  bones  contain  a  con* 
uderable  proportion  of  earthy  salts.  Ttiese  are  phos- 
phate of  lime,  which  is  in  great  proportion  \  carbonate 
of  lime  in  smaller  proportion,  with  a  still,  smaller  of  sul- 
phate of  lime. 

7.  The  component  parts  of' bones,,  therefore,  are 
earthy  salts,  cartilage,  gelatine,  and  fat.  The  follow- 
ing table  exhibits  the  proportions  of  these  constituent 
parts  in  the'  bones  of  different  animals.  It  was  drawn 
Qp  by  Merat-Guillot.  A  hundred  parts  of  bones  were 
employed,  and  as  much  dried  as  possible,  and  to  this 
quantity  the  proportions  specified  refer  *• 


Human  bones  taken  1 
from    a    burying^  >    x6. 
ground.  j 

Human  bones  dried  1 
but  not  buried.  J 
Bones  of  the  ox 

calf 

— — —  horse 
-^— — -  sheep 

hog 
— — —  hare 

■  pullet 

— — — ^—  pike 

carp 


23. 

3- 
25. 

9- 
16. 

17.82 
9.0 
6.0 

X2.0 
6.0 


Phos- 
phate of 
Jiine 


67 

63 

93 

54 
67.5 

70,0 

90.0 

52.0 

80.5 

72.0 

64.0 

45.0 


Cat  bo- 
nate  of 
of  lime. 

Lon. 

*-J 

*5J 

2 

2 

2 

% 

— 

2X 

X.25 
0.5 
X.0 
X.O 

x.o 

22.25^ 
I3J 

7-J 

30.0 

5.0 

1.0 

20.5 
23.0 

0.5 

28.C 
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Cenponcaft 
Paruof 
Animal 

Sabsiaacea. 


2750 


8.  The  hnman  teeth  have  been  analyzed  by  lifr  Of  teeth. 
Fepys,  and  he  found  the  constituents  of  different 
teeth,  and  different  parta  of  teeth,  to  be  the  fol- 
lowing. 


» 

Teeth  of 

adulu. 

Shedding 
teeih  of 
children. 

Roots  of 
the  teeth. 

Phosphate  ef  lime 
Carbonate  of  lime 
Cartilage 
Loss. 

'J 

20 
XO 

62 

6 
20 
12 

XO 

. 

xoo 

100 

xoo 

He  fonnd  the  following  to  be  the  component  parta 
of  the  enamel  of  the  teeth. 

Phosphate  of  lime  78 
Carbonate  of  lime  6 
I^ss  and  water        x6 

xoo 

But  aocording  to  Fooreroy  and  Vanqnelini  the  en^ 
amel  is  composed  of 

Phosphate  of  lime      72.9 
Gelatine  and  water    27.x 

X.OO.O. 

If.  Of  the  Skin. 
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1 .  The  skito,  which  forms  the  external  covering  of  ani-€onwti  of 
mals,  consists  of  three  parts ;  the  epidermia  or  cuticle,^'''**  C^'^ 
the  true  skin,  and*  a  soft  substance  called  the  rete  nut' 

coium^  which  lies  between  the  eutide  and  true  skin.  j.., 

2.  The  epidermis,  which  may  be  separated  from  theXpidennk. 
cutis,  by  macerating  the  skin  in  hot  water,  is  a  thin 

elastic  substance,  which  is  insoluble  in  water  and  in 
alcohol.  ^  2753 

3.  Sqlphuric  and*  muriatic  aoids  have  little  action  Aetioa  of 
for  some  time  on  this  snhstance ;  but  it  is  immediately  ecids,  6cc.. 
CoOTSited  into  a  yellow  colour  by  means  of  nitric  acid. 
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a7S4 
Cntii. 


»7S5 
Action  of 
heat 


a75« 
Containi 

gelatiDe* 


T^% 


3758 

Rete  m« 

cosuio. 


Anapoiieirit  an<l  ftt  last  entirelj  decomposecl.     It  is  entirely  soluUd 
<*Mtiof    in  the  caustic  fixed  alkalies.    From  these  properties  the 
ftAm***    epidermis  is  supposed  to  be  coagulated  albumen  in  a 
'fecalkr  state  of  modification* 

4.  The  cutis  or  true  skin  is  denser  and  thicker. 
'  When  it  is  heated,  it  first  contracts,  then  swells,  ex- 
'  haling  a  fetid  odour,  and  leaving  behind  a  dense  mass 

•  of  cbaiteoal.    By  distillation  the  same  prodncts  are  ob« 

•  tained  as  from  fibrina* 
5«  The  skin  is  softened  by  weak  acids,  is  rendered 

.  transparent,  and  is  at  last  dissolved.  It  is  converted 
into  oxalic  acid  and  fat  by  nitric  acid,  with  the  evo^ 
lution  of  azotic  gas  and  prussic  acid.    It  is  converted 

'hy  means  of  tbe  concentrated  alkalies  into  oil  and 
aomionSa* 

6.  After  maceration  for  some  time  in  water,  a  small 
proportion  of  gelatine  may  be  obtained^  by  evaporating 
the  water  j  but  Jf  tbe  skin  be  boiled  for  a  considerable 
time  in  water,  it  is  entirely  dissolved,  and  the  liquid, 
by  evaporation,  assumes  the  consistence  of  jelly.  The 
skin  18  thus  converted  into  glue.  It  is  from  the  skin 
of  animals  that  glue  is  chiefly  extracted  \  and  it  is  ob- 
tained of  difierent  degrees  of  strength  from  the  skin  of 
different  animals. 

7.  As  skin  consists  chiefly  of  gelatine,  it  combines 
readily  with  tan.  This  compound  forms  leather;  and 
the  process  by  which  it  is  eflfecfied  is  called  tannings  for 
the  detail  of  which  see  the  article  Takking. 

8.  The  mucous  substance,  or  re§e  mttc^Bum^-MeB  be- 
tween the  epidermis  and  true  skin.  It  is  this  which 
gives  the  black  colour  to  the  skins  of  negroes.  It  is 
deprived  of  its  colour,  even  in  the  living  body,  by 
means  of  oxymoriatic  acid.  The  foot  of  a  negro  be- 
came nea^y  white  by  being  kept  for  some  time  in  wa- 
ter impregnated  with  this  acid.  The  black  colour, 
however,  returned  in  a  few  days. 

III.  Of  the  Muscles. 

2759 
Stractore.        I.  The  muscular,  or  fleshy  parts  of  animals,  are  of 

a  reddish-white  colour,  and  fibrous  structure.  If  a 
27^0  quantity  of  muscular  substance  is  separated  into  small 
Action  of  pieces,  it  becomes  white.  If  the  water  be  heated, 
cold  water,  it  coagulates.  Albumen  and  a  portion  of  fibrina  are 
iS^tained.  It  becomes  getmtiiMNis  by  farther  evapora- 
tion ;  and  when  the  process  is  carried  on  to  dryness, 
and  alcohol  added,  a  pecniiar  matter  is  dissolved  j 
which,  after  the  alcohol  is  expelled  by  heat,  appears  of 
a  reddish-brown  colour,  has  an  aromatic  smell,  and  a 
very  acrid  taste ;  and  it  is  soluble  both  in  water  and 
alcohol.  The  gelatine  formed  in  the  mass  evaporated 
to  dryness,  with  a  little  phosphate  of  soda  and  ammo- 
nia, remains  undissolved  by  the  alcohol.  When  this 
extractive  matter  is  distilled,  it  affords  an  acid,  which 
is  combined  with  ammonia. 

By  boiling  the  same  muscular  matter  for  some  time 
in  water,  another  portion  of  albumen  is  obtained  ;  and, 
when  the  water  is  concentrated  by  evaporation,  it  is 
converted  into  a  jelly;  and  by  treating  with  alcohol 
as  before,  after  evaporating  to  dryness,  the  extractive 
matter  is  taken  up,  and  the  gelatine  and  phosphoric 
salts  remain  undissolved.  The  fibres  of  the  muscle  are 
then  of  a  gray  oolour,  insoluble  in  water,  and  become 
brittle  when  dry.  This  substance  is  fibrina,  which 
constitutes  the  chief  part  of  muscular  matter. 


a7(Ji 
Boiliag. 


2.  If  roascolar  matter  be  dissolved  ia  ni^  acid,  Ccapnai 
and  ammonia  added  to  the  solution,  a  precipitate  of  Paitiif 
phosphate  of  lime  is  obtained  j  but  no  phosphate  of   ^"^ 
lime  is  obtained,  when  treated  in  this  way,  after  being 3!!^ 
long  boiled  in  water,  for  it  is  either  combined  with  the    ^.^^ 
gelatine,  or  is  thus  rendered  soluble.     Carbonate  of  Nitric  aoi 
time,  hofi^ever,  is  fiMind  af^r  boiling  tbe  mnscalar  sub- 
stance, and  is  converted  into  oxalate  of  lime  by  means 

of  nitric  acid.  i^^^ 

3.  The  constituent  parts  of  mnscnlar  matter  ue  the  Coopou. 
following :  ^^ 


Fibrina, 
Albumen, 
Gelatine, 
Extractive, 


Phosphate  of  soda, 
Phosphate  of  ammonia, 
Phosphate  of  lime, 
Carbonate  of  lime. 


4.  From  the  difference  of  solubility  of  the  substiD-Propatb 
ces  which  enter  into  the  composition  of  muscular  mat-offlw"^* 
ter,  and  the  different  effects  of  heat  on  these  sobstan-^^'" 
ces,  the'  sensible  qualities  at  least  must  vary  coptidei^ 
ably,  according  to  the  manner  in  which  this  matter  is    37$) 
prepared   for  food.      Accordingly,  when  the  flesh  ofBoflei 
animals  is  boiled,  those  parts  which  are  soluble  in  wa- 
ter combine  with  it.     These  are,  the  gelatine,  the  ex* 
tractive  matter,  and  part  of  the  saline  bodies.    It  is  tp 
these  that  the  nutritious  property  of  soups  is  ascribed,    t^ 
But  when  tbe  flesh  of  animals  is  roasted,  it  has  a  mochBitMei 
higher  flavour,  in  consequence  of  these  substances  not 
being  separated  from  it,  and  particularly  tbe  extrac-  . 
tive  matter,  on  which  the  odour  and  flavour  depend. 
This  extractive  matter,  according  to  Fourcroy,  com- 
poses tbe  brown  crust  which  is  formed  on  flesh  darlog 
its  roasting.  s7^7 

5*  The  muscular  part  of  different  animals,  from  itsDi^^ 
sensible  qualities  at  least,  seem  to  possess  V^ry  differ- P"'^''^ 
ent  properties.     Hence  the  difference  in  the  taste,  fla- 
vour, and  nutriti<^s  quality,  of  the  flesh  of  di&rent 
animals.  vfi^ 

6.  When  the  muscular  parts  of  animals  are  exposed  C'S'**" 
for  a  considerable  length  of  time  tp  the  action  of  '^i''''^J!!^si« 
ning  water,  they  are  converted  into  a  peculiar  sub-^^^ 
stance,  resembling  in  some  measure  spermaceti.    The 
same  change,  indeed,  in  similar  circumstances,  takes 
place  on  tbe  other  soft  parts  of  animals.   This  was  first 
observed  in  the  year  1 786,  in  the  Innocents  burying- 
ground  in  Paris,  where  great  numbers  of  bodies  were 
thrown  together  into  the  same  pit.     The  time  which 

was  required  for  this  conversion  was  supposed  to  be  in 
general  about  thirty  years.  But  it  has  since  been 
found,  that  animal  matters  are  converted  into  a  sub- 
stance exactly  similar,  and  in  a  much  shorter  period, 
by  exposing  them  to  the  action  of  running  water.      ^    ^1^, 

7.  The  matter  produced  by  this  change  is  of  a  whitePwp*"* 
colour,  soft  and  unctuous  to  the  feel,  and  melts  like  tal- 
low. It  is  decomposed  by  diluted  acids  j  and  an  oily 
matter,  with  which  it  is  mixed,  is  separated.  By  the 
action  of  alkalies  and  lime,  ammonia  is  e'Iblved.  By 
exposure  to  the  air,  it  is  deprived  of  its  white  colour; 

the  ammonia  is  almost  entirely  carried  off,  and  a  sub- 
stance resembling  wax  remains  behind.  The  oily  tt)st- 
ter,  which  is  separated  by  a  diloted*,acid,  is  of  a  white 
colour,  and  concrete.  It  becomes  of  a  grayish  brown 
colour  by  drying,  and  assumes  a  crystalline,  lainellated 

texture,  like  spermaceti.    At  the  temperature  of  126 

it 
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Component  ^^  melts*    Ifc  i9  soluble  in  alcohol  at  the  temperatare  of 
Paru  of    120®.     It  forms  a  soap  with  alkalies,  and  barns  like 
Animal     oil ;  but  exhales  a  disagreeable  odour,  which  is*  the 
Sobiuacoi.  Qiiief  objection  to  its  use  as  a  substitute  for  oil,  as  it  is 
'         supposed  it  may  be  obtained  at  a  cheaper  rate.  A  ma- 
nufacture indeed  has  been  established  at  Bristol  for  the 
preparation  of  this  substance. 
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IV.  Of  Meiobnines,  Tendons,  and  liigaments. 
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MsabrHics  !•  Membranes  are  those  parts  of  the  body  which  in- 
clude some  of  the  internal  parts  of  animals.  Many  of 
them  are  extremely  thin,  and  they  possess  difierent  de- 
grees of  transparency.  They  becoooe  pulpy  by  msce- 
ration  10  water,  and  by  boiling  are  almost  entirely  con- 
verted into  gelatine,  so  that  they  are  chiefly  composed 
of  this  substance.  No  phosphate  of  lime  or  other  sa- 
Sne  matter  has  been  detected  in  the  membranous  sub- 
2««i      stances  hitherto  analyzed. 

Ts^otts.         2.  Tendons  are  reduced  by  boiling  to  a  gelatinous 
substance,  so  that  they  are  composed  of  a  similar  mat> 
^..^      ter  with  membranes. 

ligaoienu.  3*  ^^  ligaments  afford  a  portion  of  gelatine  by 
boiling,  hot  are  not,  like  the  two  former,  entirely  re- 
duced to  a  jelly,  so  that  some  other  substance  besides 
gelatine  enters  into  the  composition  of  ligaments. 

V.  Of  the  Brain  and  Nerves. 

Action  of  I*  '^^^  matter  of  the  brain  and  nerves  has  a  soft, 
water,  fice.  so'apy  feel,  and  a  close  texture.  When  exposed  to  the 
air  at  the  temperature  of  60^,  it  soon  becomes  putrid, 
exhaling  an  offensive  smell,  and  giving  out  a  consider* 
able  quantity  of  ammonia.  It  is  not  soluble  in  cold 
water  j  but  triturated  with  water  in  a  mortar,  a  part  is 
dissolved,  and  if  this  be  heated  moderately  it  coagu- 
Jates.  If  sulphuric  acid  be  added  to  this  solution, 
white  flakes  appear  on  the  sur&ce,  and  the  liquid  as- 
sumes a  red  colour.  Similar  flakes  are  produced  by 
the  action  of  nitric  acid,  but  the  colour  of  the  liquid 
is  yellow.  If  nitric  acid  be  added  till  a  slight  acidity 
is  produced,  a  coagulum  of  a  white  colour  separates, 
which  is  insoluble  in  water  and  alcohol,  is  softened  by 
beat,  and  becomes  transparent  when  it  is  dried.  This 
matter,  therefore,  possesses  many  of  the  properties  of 

3774  albumen. 

Snluburic         2.  If  a  quantity  of  brain  be  triturated  with  diluted 
acid.  sulphuric  acid,  part  is  dissolved,  and  part  is  coagnlat- 

ed.  The  liqnid  part  is  colourless,  and  when  it  is  eva- 
porated, it  becomes  black,  while  superfluous  acid  is 
exhaled,  and  crystals  are  formed.  When  it  is  evapo- 
rated to  dryness,  a  black  mass  remains  behind.  By  di- 
luting this  with  water,  charcoal  separates.  The  mat- 
ter therefore  is  entirely  decomposed,  ammonia  is  dis- 
engaged,  and  combines  with  the  acid,  forming  sul- 
phate of  ammonia.  By  evaporating  the  water,  sul- 
phate of  jvumonia  and  sulphate  of  lime^  phosphoric 
acid,  and  phosphates  of  soda  and  ammonia,  are  obtain- 

3775  ^^9  ^^^  these  salts  may  be  separated  by  means  of  al- 
Nitric  aQid«cohol.     These  salts,  however,  exist  in  brain  in  small 

proportion.  By  treating  in  the  same  way  a  quantity 
of  brain  with  nitric  acid,  part  is  dissolved,  and  part 
coagulated.  When  the  solution,  which  is  transparent, 
is  evaporated  till  the  acid  is  concentrated,  carbonic 
acid  and  nitrons  gases  are  evolved }  a  great  quantity 


of  ammonia  is  separated  with  effervescence,  and  cbar*c«BipofleBt 
coal  remains  behind,  mixed  with  oxalic  acid.  Pyts  of 

3.  If  a  quantity  of  brain  be  evaporated  to  dryneae    ^""* 
with  a  gentle  heat,  a  portion  of  transparent  liquid  se*  t"!**"*^' 
parates,  and  the  residuum  assumes  a  brown  colour  when      ^fje 

it  is  dried.  The  weight  of  this  residuum  does  not  ex-  Of  heal, 
ceed  one-fourth  of  the  quantity  employed.  If  the  re- 
siduum be  repeatedly  boiled  with  alcohol,  more  than 
one-half  is  dissolved  ^  and  when  the.  alcohol  cools,  it 
deposits  a  yellowish  white  substance  in  the  form  of 
shining  plates,  which  may  be  reduced  to  a  kind  of 
ductile  paste.  It  becomes  soft  with  the  heat  of  boil- 
ing water,  and  blackens  with  an  increase  of  tempera* 
tare,  exhaling  em^reumatic  and  ammontacal  fumes  y 
a  charred  matter  remains  behind.  By  evaporating  the 
alcohol,  a  yellowish  black  matter  is  deposited,  which 
reddens  paper  stained  with  turnsole. 

4.  Brain  is  soluble  in  concentrated  canstic  potash  jjUj^et. 
and  during  the  solution,  a  great  quantity  of  ammonia  is 
given  out. 

VI.  Of  Hair  and  Nails. 

X.  If  we  include  all  those  substances  which  form  the  oin^ent  in 
covering  of  animals,  as  bristle,  hair,  wool,  and  down,appearanc«» 
under  the  general  name  of  hair,  and  particularly  as 
they  possess  fiearly  the  same  properties,  we  shall  find 
that  it  varies  greatly  in  siate,  in  length',  and  colour, 
in  difllerent  animals,  and  even  in  different  parts  of  the 
body  of  the  same  animal. 

2.  If  hair  be  boiled  in  water,  a  quantity  of  gelatine ^etioo  of 
is  obtained,  and,  by  continuing  the  boiling,  the  hair  water, 
becomes  so  brittle,  that  it  crumbles  to  pieces.    The 

part  which  remains,  after  the  gelatine  has  been  sepa- 
rated, seems  to  be  coagulated  albumen.     But  besides 
gelatine  and  albumen,  it  appears, from  the  combustion 
of  hair,  that  it  contains  a  portion  of  oily  matter.    Ber- 
thollet  obtained  by  the  distillation  of  a  quantity  of 
hair,  carbonate  of  ammonia,  water  having  the  smell 
of  burnt  hair,  some  oil,  and  elastic  fluids,  which  were 
probably  carbonated  hydrogen  and  carbonic  acid  ga- 
ses.   The  oil  was  of  a  brownish  colour,  and  was  con- 
crete in  the  ordinary  temperature  of  the  atmosphere.         . 
It  was  soluble  in  alcohol,  and  barnt  with  a  vivid  flanw.  Distillation 
The  charcoal  which  remained  could  scarcely  be  cakiiv- 
'ed,  bnt  some  of  its  particles  were  attracted  by  the 
magnet. 

3.  The  acids  soften  and  destroy  the  colour  of  hair.^^ 
It  is  decomposed  by  sulphuric  acid  with  the  assistance 

of  heat  'f  clutrcoal  is  deposited,  and  carbonic  acid  gas 
given  out.  Nitric  acid  communicates  a  yellow  colour 
to  hair,  and  dissolves  it  with  the  aid  of  heat.  An 
unctuous  matter  is  separated,  and  oxalic  acid  is  form- 
ed. Muriatic  acid  at  first  whitens  hair;  but  it  be» 
comes  yellow  when  it  dries.  Oxymuriatic  acid  also 
bleaches  hair ;  bnt  at  the  same  time  destroys  its  tex- 
ture. It  is  converted  into  a  pulp  when  it  is  introdu- 
ced into  oxymuriatic  acid  gas. 

4.  Hair  is  soluble  in  the  alkalies,  and  is  converted  AtJ3^^ 
into  a  redd ish> coloured  soap,  with  the  evolution  of  am- 
monia.    If  muriatic  acid  be  added  to  the  solution  of 

hair  in  potash,  sulphurated  hydrogen  gas  is  evolved, 
from  which  it  appears  that  hair  contains  sulphur.  Sil- 
ver is  blackened  by  the  same  solution.  ^^33 

5.  The  metallic  dxidea  also  have  the  effect  of  black-  Metallic 

eniag  «»^"- 
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enidg  liftir.  It  is  in  this  way  that  the  hair  is 
dyed  black«  The  red  oxide  of  lead,  the  acetate  of 
lead,  and  sometimes  even  the  nitrate  of  lead,  and  the 
nitrates  of  mercary  and  silver,  are  employed  for  this 
purpose. 

.  j^^c7|]&,— The  nails  are  considered  as  an  elongation 
of  the  epidermis.  They  are  attached  to  it,  and  sepa- 
rate when  it  is  removed.  They  become  soft  by  long 
maceration  in  water.  There  iH  no  precipitate  formed 
in  this  solution  with  tan.  Nails  are  soluble  in  the 
acids  and  the  alkalies.  They  are  stained  with  metal« 
lie  oxides,  and  combine  with  colouring  matters. 
From  these  properties  the  nails  are  considered  as  a 
kind  of  coagulated  albumen,  with  a  small  proportion  of 
phosphate  of  lime,  and,  according  to  some,  carbonate 
of  lime. 

VIL  Of  Morbid  Concretions. 

X.  Earthy  matters  are  frequently  found  in  different 
parts  of  animal  bodies,  which  are  to  be  considered  as 
extraneouH,  and  occasioning,  at  least  in  the  human 
body,  some  of  the  severest  disorders  to  which  it  is  sub- 
ject. These  earthy  matters  are  generally  combined 
with  an  acid,  and  in  some  cases  entirely  composed 
of  an  acid.  These  substances,  which  have  been 
called  concretions  and  calculi^  are  formed,  sometimes 
In  the  solid  parts  of  the  body,  but  chiefly  among  the 
fluids. 

Pineal  coiicf*Wibfl«.— These  concretions  are  almost 
always  found  in  the  pineal  gland  of  the  human  brain. 
They  are  indeed  so  rarely  wanting  in  the  brain,  that 
they  are  considered  as  natural,  as  they  do  not  seem  to 
produce  any  inconvenience  or  disease.  They  have 
been  found  to  consist  of  phosphate  of  lime,  mixed  with 
some  animal  matter. 

Salivary  concretions.'^-Concreilons  form  In  the  sail- 
▼asy  glands,  and  in  the  ducts  which  convey  the  secret- 
«d  fluid  from  these  glands  to  the  month.  The  compo- 
Dent  parts  of  these  concretions  have  been  found  to  be 
also  phosphate  of  lime  and  animal  mncilage. 

The  tartar  of  the  teeth  is  composed  of  the  saro6  sub- 
stance. When  this  was  examined  with  the  microscope, 
it  seemed  to  be  composed  of  small  shining  grains  unit- 
ed to  .each  other,  and  containing  a  great  number  of 
pores  or  small  angular  cavities,  resembling  the  cells  of 
polypi,  on  account  of  which  some  naturalists  have 
ascribed  its  formation  to  insects ;  but  it  is  more  na- 
tural to  suppose  that  it  is  merely  a  crystalline  arrange- 
ment of  the  saline  matter  of  which  it  is  composed. 

Concretions  have  also  been  found  in  the  pancreas, 
and  its  ducts,  and  are  supposed  to  consist  of  the  same 
materials. 

Pulmonary  concretions.^^Thtse  concretions  are  form- 
ed in  the  lungs  during  asthmatic  and  phthisical  dis* 
orders.  They  are  small  hard  bodies,  unequal  and 
rough,  of  a  gray  or  reddish  colour,  which  become 
white  as  they  dry  in  the  air.  They  are  also  composed 
of  phosphate  of  lime  mixed  with  animal  matter. 

•Intestinal  coffcrf/fo»^.— These  aie  more  rarely  met 
with  in  the  human  body.  When  they  are  found,  they 
have  be^n  general ly  formed  on  the  stones  of  fruits,  or 
some  other  hard  body  which  has  been  swallowed. 
They  are  more  frequent  in  the  intestines  of  the  inferior 
animals,  as  in  those  of  the  horse.  Some  that  have  been 
examined  were  of  a  gray  colour,  and4)f  a  radiated  or 
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crystallized  structure.    The  component  parts  of  a  stone  Cn^mi 
of  this  description,  analyzed  by  Bcrthollet,  were  the   Hvtsof 

following ;  Animal 

MagTiesia 

Phosphoric  acid 

Ammonia 

Water 

Animal  matter  ^^.w  «  ,    , 

Chm  niii, 
130. 

Biliary  concretions.'^'BllitLry  concretions,  orcalcoli,^;^^'^ 
are  formed,  either  in  the  liver  itself,  in  the  gall*blsd-conipo9td 
der,  or .  in  the  gall  ducts,  hence  they  have  also  been 
called  galUstones.     Some  found  in  the  liver  itself  are 
composed  of  phosphate  of  lime  combined  with  some 
animal   matter.    The  calculi  which  have  been  found    ,» 
in  the    gall-bladder  are   different,  both   in  structure  of  hlpi,. 
and  composition.  .Some  of  them  seem  to  be  composed ntedbiit; 
of  concentric  layers  of  inspissated  bile.    These  have 
different  degrees  of  consistence  ',  they  are  sometimes 
friable,  and  of  a  brown  or  reddish  colour.    The  gall- 
stones of  the  ox,  which  are  used  by  painters,  are  of  this 
kind.      Another   kind  of  biliary  calculi    differ   onlyofttsW 
from  the  former  in  having  a  smooth  whitish  or  grsy-iuoceiiic 
ish  covering,  resembling  spermaceti.     They  are  some-'P^'"'^' 
times  found  in  considerable  numben  in  the  gall-bbd- 
der.  179^ 

A  third  species  is  of  a  white  or  gray  colour,  opsqae,of  *b''"°? 
or  semitransparent.     These  are  composed  of  shiniogP'^^'' 
crystalline  plates,  or  have  a  radiated  structure.    They 
are  frequently  solitary,  and  are  then  about  the  size, 
and  have  the  form,  of  a  pigeon^s  egg.     The  nucleus  of 
this  kind  of  gall-stone  is  composed  of  inspissated  bile.      vj^j 

A  fourth  species  is  composed  of  different  proportioDSor  a^- 
of  the  spermaceti  substance  and  the  concrete  bile. 
These  are  the  most  frequent  of  all  the  kinds  of  gall- 
stones, and  are  also  the  most  numerous.  They  are  of 
a  deep  green  or  olive  colour.  Sometimes  they  exhi- 
bit, internally,  small  shining  plates  of  a  deep  yellovr 
colour.  W 

All  these  calculi  are  soluble  in  the  caustic  alkalies, A^^^'f^ 
in  solutions  of  soap,  in  fixed  and  volatile  oils,  in  alcohol,^^ 
and  partially  in  ether.  ifg^ 

Urinary  concretions,/"^!*  These  concretions,  which Urisiry 
are  frequently  formed  in  the  urinary  bladder  of  man^c^*'^ 
and  produce  one  of  the  most  excruciating  disorders  to 
which  he  is  subject,   have  long  attracted   attention, 
with  a  view  to  prevent  their  formation,  or  to  effect 
their  dissolution  after  they  have  been  formed.    Little, 
however,  has  yet  been  done,  to  accomplish  either  of 
these  ends  \  but  the  nature  of  the  concretions  them- 
selves has  been  carefully  iuvestigated,  and  their  com-    ^^^ 
ponent  parts  minutely  examined  by  different  chemists,  ^^^^ji 
Among  these  the  labours  of  Fourcroy  and  Vauqoelio ^tfcient 
are   not  the  least  conspicuous.     Urinary  calculi  arepartsoft" 
found,  either  in  the  kidneys,  the  ureters,  or  the  uri-ors"*- 
nary  bladder  itself.     Calculi,  as  found  in  fhe  kidneys, 
vary  considerably   in  size,    form,    colour,  and  inter- 
nal structure.      They  are  usually  small,  round,  con- 
crete bodies,  smooth  and  shining  externally,  of  a  T^^- 
dish-yellow  colour,  and  so  hard  as  to  be  susceptible  ot 
a   polish.      They   pass   readily  along  the  ureters  to 
the  bladder,  and  from  thence  are  ejected  along  ffith 

the  urint.    It  is  the  formation  of  these  small  concre- 
tions 
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Compoiifnt  tions   'whicti   constitates    ttie    disease    called   grateL 
Parts  of    Some  of  these   concretions  sometimes  remain  in  the 

Att!!*'"*'  kidneys,  and  increasing  in  volume  bj  receiving  new 
^^^^  additions  of  matter,  form  large  calculi.  This  happens, 
however,  but  rarely.  The  calculi  which  have  been 
found  in  the  ureters  have  originated  from  the  kidneys, 
and  being  too  large  to  pass  along  the  ureters,  receive 
new  additions  of  matter  as  it  is  deposited  from  the 
nrtne,  and  enlarge  in  size,  at  the  same  time  dilating 
the  ureter« 

But  by  fiir  the  most  common  are  those  which  are 
found  in  the  bladder  itself.  These  calculi  have  either 
originated  from  small  concretions  formed  in  the  kid* 
tieys,  and  these  passing  along  the  ureters  into  the  blad* 
der,  form  a  nucleus  on  which  successive  layers  of  mat- 
ter are  deposited  from  the  urine  \  or  they  have  their 
origin  and  complete  formation  in  the  bladder  itrelf,  or 
have  been  formed  on  some  extraneous  substance  intro- 
duced into  the  bladder  through  the  urethra.  The  first 
are  the  most  frequent. 

1.  Tlie  farm  of  nrinarv  calculi  is  various,  but  they 

properties.  ^^^  frequently  of  a  spheroidal  or  egg-shape,  or  compres- 
sed on  two  sides.  Sometimes  they  are  polygonal,  which 
happens  when  there  are  several  in  the  bladder  at  the 
same  time.  Some  have  been  found  of  nearly  a  cubical 
form.  Their  extremities  are  frequently  either  pointed  or 
obtuse.  Their  size  is  extremely  various.  Sometimes 
diey  are  not  larger  than  small  beans,  while  some  have 
heen  of  such  an  extraordinary  size  as  to  fill  the  bladder 
itself  J  but  they  are  most  frequently  from  the  size  of  a 
Ipigeon^s  fgg,  to  that  of  a  hen^s  egg.  Some  are  of  a 
yeltowish^brown  colour,  resembling  wood.  These  are 
composed  of  uric  acid.  Those  which  are  white,  or  gray- 
ish-white, consist  of  the  earthy  phosphates,  and  those 
which  are  of  a  deep  gray  or  blackish  colour,  are  com- 
posed of  oxalate  of  Hme.  Some  exhibit  all  these  dif- 
ferent shades  mixed  together.  Tbe  surface  of  urinary 
'  calculi  is  sometimes  smooth  and  polished  \  sometimes  it 
Is  rough  and  unequal,  and  tuberculated.  Some  urinary 
calculi  having  their  surface  mamellated,  are  called 
muiberry  stones^  from  some  resemblance  to  a  cluster  of 
mulberries.  Some  of  the  white  calculi  are  soft  and 
smooth,  semitransparent^  and  covered  with  shining  crys- 
tals. The  specific  gravity  varies  from  1.2 13  to  1.9^6. 
Tbe  odour  of  urinary  calculi  is  sometimes  perceptibly 
urinous  and  ammoniacal,  which  is  discovered  by  rasp« 
ing  or  sawing  them ;  sometimes  it  Is  faint  and  earthy, 
as  in  the  white  calculi ;  and  sometimes  it  resembles  that 
of  ivory  sawed  or  rasped,  and  is  analogous  to  the  odour 
of  semen.  Mulberry  calculi  are  distinguished  by  this 
aSoi      odour. 

Coostllaeat     $•  The  following  substances  have  been  discovered  in 

puts.         nrinary  calculi. 

Uric  acid,  Oxalate  of  lime. 

Urate  of  ammonia,  Carbonate  of  lime, 

"  Phosphate  of  lime.  Silica, 

Phosphate  of  magnesia  and  Animal  matter, 
ammonia, 

1803 
Utic  m&L       Uric  acid  exists  In  almost  all  urinary  calculi.   Many 

calculi  indeed  are  entirely  formed  of  it  \  but  it  is  found 

in  greater  or  smaller  proportion,  in  almost  all  that  have 

been  analyzed.    The  nature  and  properties  of  this  acid 

have  been  already  described.    The  calculi  composed 
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of  it  are  of  a*  brown  colour,  are  smooth  and  polished,  ConpoDeat 
and  have  che  appearance  of  wood.    When  this  sub-    P"^*  ^^ 
stance  is  triturated  with  a  concentrated  solution  of  pot-  ^  ^^^^ 
ash  or  soda,  it  forms  a  thick  saponaceous  matter,  which 
is  precipitated  by  diluted  acids.     It  is  dissolved  by  ni- 
tric acid,  and  is  converted  into  a  red  colour*  This  acid 
is  a  compound  of  azote,  carbon,  hydrogen,  and  oxygen  \ 
and  when  decomposed  by  chemical  agents,  it  is  con- 
Verted  into  ammoaia,  malic,  oxalic^  prussic,  and  carbo^ 
nic  acids.  2804 

Urate  of  ammonia,  the  next  substance  found  In  nri-  UrKte  of 
nary  calculi,  is  also  soluble  in  potaab  and  soda,  but  the  >^">'>>^'^*' 
solution  is  accompanied  with  a  copious  evolution  of  am- 
monia. Calculi  composed  of  this  substance,  consist  of 
thin  layers,  and  are  not  always  smooth.  They  are  ge- 
nerally of  a  small  size,  and  resemble  an  infusion  of  cof- 
fee. The  earthy  phosphates  are  frequently  interposed 
between  the  layers  of  calculi  composed  of  this  sobataoce, 
and  it  is  often  mixed  with  phosphate  of  ammonia  and 
magnesia.  2805 

Phosphate  of  lime  frequently  enters  into  the  compo-  Photpkate 
sition  of  calculi.  It  n  usually  in  thin  Iftypn*  which  ^^""^ 
are  friable,  and  have  little  consistency.  They  are  of 
a  grayish-white  colour,  and  opaque,  without  taste  or 
smell.  The  phosphate  of  lime  is  usually  mixed  with 
gelatinous  matter  \  is  soluble  in  different  acids,  and  is 
precipitated  by  the  alkalies.  Some  calcvli  have  been 
discovered  entirely  composed  of  phosphate  of  lime.  2806 

Phosphate  of  ammonia  and  magnesia  is  in  the  form  Of  aouao* 
of  white,  semitransparent  layers,  and  it  is  sometimes'"^ 
found  crystallized  on  the  surface  of  calculi  In  the  form 
of  prisms.     When  reduced  to  powder  it  is  of  a  bril- 
liant white,  very  soluble  In  diluted  acids,  and  is  de- 
composed by  the  fixed  alkalies.  ^g^^ 

Oxalate  of  lime  is  usually  mixed  with  phosphate  of  Oxalate  of 
lime  and  uric  acid,  but  sometimes  it  is  combined  only  line, 
with  animal  matter  in  mulberry  calculi.  The  calculi 
composed  of  it  are  of  a  dark  green  colour,  and  extreme- 
ly hard.  It  dissolves  with  difficulty  in  diluted  nitric 
acid,  and  is  decomposed  by  the  canionates  of  potash 
and  soda.  1808 

The  carbonate  of  lime  constitutes  the  greatest  part  ^5'^^^'^^ 
of  some  nrinarv  calculi.  ^oq 

Silica  has  been  rarely  found  In  calculous  concre- soica. 
tions.     It  was  detected  mixed  with  phosphate  of  lime, 
only  in  two  mulberry  calculi,  which  were  extremely 
hard.  *  aSxo 

In  all  calculous  concretions  there  is  a  quantity  of  Animal 
animal  matter,  which  unites  or  cements  together  the  b^^^- 
layers  or  particles  of  the  hard  substances  of  which  they 
are  composed.  This  animal  matter  seems  to  possess  the 
properties  of  albumen.    Sometimes  it  seems  to  be  c6m- ' 
posed  of  albumen  mixed  with  urea,  of  coagulated  alba* 
men,  or  gelatine.  ^gj, 

4.  Fourcroy  and  Vauquelio  baire  analyzed  more  than  Divided  ia^ 
600  calculi,  and  by  comparing  the  properties  of  each,totarce 
they  have  arranged  them  Into  three  genera  and  id  *P^-^°''*  j!!!/ 
cies.    The  first  eenus  comprehends  those  species  which '  ^  '^^ 
are  composed  of  one  sob^taoce.    These  are  the  three 
following : 

X.  Urio  acid, 

a*  Urate  of  amoMBiat 

J.  Oxalate  of  Une. 

The  second  genos  mcludes  those  -Bpeciea  which  ait 

5  D  eomposed 
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Component  composecl  of  two  substances.    It  consists  of  the  follow*- 

Faru  of   incr  seven  species  : 

Animal 

Substaacci.      1.  Urio  acid  and  the  earthy  phosphates,  in  distinct 
*  layers. 

2*  Uric  acid  and  the  earthy  phosphates  intimately 

mixed  together. 
3*  Urate  of  ammonia  and  the  phosphates  in  distinct 

layers. 
4*  The  two  preceding  intimately  mixed. 

5.  Earthy  phosphates  mixed  or  in  thin  layers* 

6.  Oxalate  of  lime  and  uric  acid  in  layers. 

7.  Oxalate  of  lime  and  earthy  phosphates  in  layers. 

The  third  genns  consists  of  two  species,  which  are 
composed  of  three  or  four  substances. 

1.  Uric  acid  or  urate  of  ammonia,  earthy  phosphates, 
and  oxalate  of  lime. 

2.  Uric  acid,  urate  of  ammonia,  earthy  phosphates, 
and  silica. 

We  shall  now  state  the  general  characters  of  these 
different  species. 

Genus  I. 

Species  I.  VHc  ffctcL— These  calculi  are  easily  known 
by  their  colour,  which  resembles  wood.  It  is  reddish, 
or  yellowish.  They  are  of  a  radiated,  dense,  fine  texture, 
completely  soluble  in  pure  alkalies,  without  emittiug 
any  odour.  They  vary  greatly  in  size,  and  have  gene- 
rally a  smooth  polished  surface.  The  specific  gravity  is 
from  1.276  to  1.786.  It  usually  exceeds  1.5.  Of  600 
calculi  which  were  analyzed  by  rourcn^  and  Vauque* 
lin,  150  consisted  of  pure  uric  acid.  The  sand  or  gra- 
vel which  is  formed  in  the  kidneys  usually  belougs  to 
this  species. 

2.  Urate  £/*afnmoiit(ii.— Calculi  composed  of  this  sub* 
stance  are  usually  of  small  size,  soluble  in  caustic  fixed 
alkalies,  with  the  evolution  of  ammonia,  of  the  colour 
of  the  infusion  of  coffee,  and  are  composed  of  fine 
layers  which  are  easily  separated.  The  surface  is  com* 
monly  smooth^  and  sometimes  shining  and  crystalline. 
The  specific  gravity  is  from  X.225  to  1.720.  They 
are  soluble  in  hot  water,  at  least  when  reduced  to 
powder.  The  external  layer  is  sometimes  pure  uric 
acid.    This  species  is  rare. 

Oxalate  ofhme.^^Thw  species  is  easily  recognized 
by  its  rough,  mamellated  surface,  from  which  those  cal- 
cnli  have  received  the  name  of  mulberry  stones.  The 
colour  is  brown,  they  are  of  a  close  hard  texture,  and 
when  rasped  or  sawed,  emit  the  odour  of  semen.  They 
are  soluble  with  difficulty  in  acids,  and  are  insoluble  in 
the  pure  alkalies.  The  specific  gravity  is  from  1.428 
to  1.976.  This  species  frequently  constitutes  the  nu- 
cleus of  other  calculi. 
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uncommon,  and  they  are  generally  of  the  largest  size  ^^i^ibciii 
of  all  the  urinary  calculi.  The  specific  gravity  is  very  fans  of 
variable.  Aaia»I 

2.  Uric  acid  and  earthy  phosphates  intimately  mixedn^^^^^^ 
—This  species  contains  nomeroos  varieties,  from  the 
different  proportion  of  the  constituent  parts.  Some- 
times the  uric  acid  and  tbe  earthy  phosphates  are  ar- 
ranged in  layers  so  thin,  that  they  are  scarcely  percep- 
tible. Sometimes  they  are  so  mixed  together  that  tbey 
can  only  be  detected  by  analysis.  But  sometimes  the 
layers  are  sufficiently  distinct.  The  specific  gravity  Is 
from  1. 213  to  i*739.  This  species  of  calculus  l»  com- 
mon. 

3.  Urate  of  ammonia  and  the  phosphates  in  distinct 
layers^-^la  this  species  the  nucleus  consists  of  urate  of 
ammonia ;  and  the  external  layers  are  most  frequently 
composed  of  the  earthy  phosphates  mixed  together,  or' 
more  rarely  of  phosphate  of  ammonia  and  magnesia. 
This  species  is  usually  of  small  size }  its  specific  gravity 
is  from  1.3 12  to  1.76 1.    It  is  not  very  common, 

4.  Urate  of  ammonia  and  earthy  phosphates  nu'xed^^ 
The  calculi  belonging  to  this  species  are  very  nut. 
Tbey  are  of  a  pale  yellow  colour,  and  of  less  speciCc 
gravity  than  the  second  species  of  this  genus,  which 
Uiey  resemble  in  external  characters.  When  they  are 
treated  with  potash,  ammonia  is  disengaged.  .This  spsr 
ctes  is  usually  of  small  size. 

5.  Earthy  phosphates  mixedjorin  thin  layers.'^ThM 
species  is  distinguished  by  its  pure  white  colour.  Tbey 
are  of  a  friable  texture,  insoloble  in  alkalies,  and  so- 
luble in  diluted  acids.  This  species  is  pretty  cemmoo, 
and  oden  of  a  large  size.  The  concretions  formed  on 
extraneous  matters  introduced  through  the  urethra  into 
the  bladder,  are  of  this  kind.  The  specific  gravity 
varies  from  i^i^S  to  i*47i« 

6.  Oxalate  ojlime  and  uric  acid  in  distinct  layers^-^ 
In  this  species  tbe  nucleus  consists  of  oxalate  of  lime, 
and  it  is  covered  with  a  layer  of  uric  acid.  From  ex- 
ternal appearance  they  are  not  distinguished  from 
those  entirely  composed  of  uric  acid,  till  they  are 
sawed  asunder.  The  specific  gravity  varies  from  X.34X 
to  1.7  C4. 

7.  Oxalate  of  lime  and  earthy  phosphates  in  hyers^^ 
The  oxalate  of  lime  constitutes  the  nucleus,  and  the 
earthy  phosphates  compose  tbe  external  covering  in  this 
species  of  calculus.  It  can  only  be  distinguished  by 
being  sawn  asunder.  The  calculi  belonging  to  this 
species  vary  (preatly  in  form  and  size,  but  they  are 
always  white  externally.  The  specific  gravity  is  fioo 
X.168  to  1.752. 


Genus  III. 


Genus  II. 

Species  I.  Uric  acid  and  earthy  phosphates  in  distinct 
layers,^This  species  is  known  by  its  surface,  which  is 
white  like  chalk,  friable^  and  semi  transparent.  The 
external  layer  is  composed  of  the  phosphate  of  lime, 
or  of  ammonia  and  magnesia.  The  nucleus  consists  of 
uric  acid,  and  when  the  calculus  of  this  species  is  sawed 
asunder,  two  substances  of  which  it  is  composed  are 
distinctly  seen.  It  is  indeed  only  then  that  the  species 
can  be  recognized.    Calculi  of  this  description  are  sot 
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Species  x.  Uric  acid^  urate  of  anuamia^  the  earthy 
phosphates f  and  oxalate  oflime.—lfi  this  species  there  are 
frequently  three  distinct  layers.  The  centre  or  nucleoa 
is  composed  of  oxalate  of  lime }  the  next  of  uric  acid 
or  urate  of  ammonia  \  and  the  outermost  of  the  earthy 
phosphates,  which  are  usually  mixed  with  uric  acid,  or 
urate  df  ammonia.  The  calculi  of  this  species  can  only 
be  distinguished  by  sawing  them  in  two.  There  are 
many  varieties  of  this  species,  from  the  different  propor- 
tions and  the  different  arrangement  of  the  constituent 
parts. 

2.  Uric  flciV/,  urate  of  ammonia^  earthy  phosphates^ 

and 
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andsi/ica.'mJlQ  the  calculi  belonging  to  this  species,  the 
silica  seems  to  hold  the  place  of  the  oxalate  of  lime.  It 
is  mixed  with  uric  acid  and  urate  of  i^roouia,  and 
covered  with  the  phosphate  of  lime*  This  is  the  rarest 
species  of  all  that  have  been  examined. 

3.  The  investigation  of  the  cause  of  the  formation 
of  calculous  concretions  has  occupied  a  great  deal  of 
the  attention  of  physiologists  and  physicians,  and  un- 
doubtedly it  is  one  of  the  nio»t  important  on  which 
their  researches  can  be  employed  \  for  by  obviating 
the  cause  of  this  disorder,  its  terrible  effects  might  be 
prevented.  Unfortunately,  however,  little  is  yet  known 
on  this  intricate  subject.  In  many  cases,  indeedi  the 
formation  of  urinary  calculi  is  obviously  owing  to  the 
introduction  of  some  extraneous  substance  into  the 
bladder  by  the  urethra.  But  this  mode  of  formation  is 
comparatively  rare,  and  the  calculi  thus  formed  are 
composed  of  the  earthy  phosphates,  which  are  depo- 
sited from  the  urine.  All  uiine  contains  uric  acid. 
This  forms  one  of  the  most  common  species  of  calculi. 
The  particles  of  gravel  which  are  formed  in  the  kid- 
neys consist  of  this  acid,  so  that  it  very  often  forms  the 
nucleus  of  calculous  concretions.  But  the  production 
of  an  excessive  quantity  of  uric  acid,  in  whatever  way 
this  takes  place,  seems  to  be  the  most  powerfiil  cause 
of  the  production  of  urinary  calcnli.  It  has  been  ob- 
served, too,  that  the  urine  of  those  persons  in  whom 
these  concretions  are  most  frequent,  is  loaded  with  an 
unusual  proportion  of  animal  matter.  This  forms  the 
cementing  substance  of  these  concretions.  In  the 
formation  of  these  concretions,  it  would  appear  that  tbe 
different  substances  of  which  they  are  composed,  are  se- 
creted at  different  times,  or  in  difilerent  proportions,  since 
the  different  successive  layers  of  calcMli  are  composed 
of  totally  distinct  substances.  It  is  perhaps  difficult  or 
impossible  to  explain  the  formation  of  those  calcnli  In 
which  oxalic  acid  is  a  constituent  part.  This  acid  has 
scarcely  ever  been  detected  in  the  urine,  at  least  of 
adults,  so  that  it  must  be  produced  by  some  morbid  ac- 
tion, by  which  some  of  the  animal  fluids  are  converted 
into  this  substance. 

4.  It  has  long  been  an  object  with  physicians,  to  dis- 
cover the  means  of  dissolving  these  substances  after 
they  have  been  formed }  and  die  empiric  has  not  been 
idle  in  offering  his  nostrums,  which  are  held  oat  as  sol- 
vents of  the  stone,  and  which  it  is  no  wonder  are  ea- 
gerly received  with  the  hope  of  relief  from  one  of  the 
most  dreadful  maladies  which  can  afflict  mankind. 
Nothing,  however,  can  be  done  with  this  view  on  rar 
tlonal  principles,  without  previously  knowing  the  na- 
ture and  properties  of  the  substances  which  are  to  be 
dissolved }  and  even  when  this  is  known,  it  must  ap- 
pear, from  considering  the  function  of  digestion,  and 
the  changes  which  all  substances  taken  into  the  stomach 
undergo,  that  little  can  be  expected .  from  the  exhibi- 
tion of  remedies  in  this  way.  After  being  subjected  to 
the  different  processes  of  digestion,  respiration,  and  se- 
cretion, the  properties  of  these  substances  are  totally 
changed,  so  that  they  can  only  produce  some  general 
effect  on  the  system,  and  can  have  no  specific  action 
on  particular  organs.  It  has  therefore  been  proposed 
by  the  French  chemists,  to  employ  these  substances 
which  possess  the  property  of  dissolving  urinary  calculi 
ont  of  the  body,  by  Injecting  tbem  tbroogh  the  arethn 
into  the  Madder. 
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It  has  been  found  by  experiment,  that  calculi  com-  Conponent 
posed  of  uric  acid,  or  urate  of  ammonia,  are  soluble  in    Parts  of 
solutions  of  pure  potash  and  soda,  even  when  these  so-    Aahnal 
lutions  are  so  much  diluted  with  water  that  they  may?^^"*^*.' 
be  taken  internally,  without  producing  any  inconve* 


nience. 


Experiments  have  also  shewn,  that  calculi  composed 
of  the  earthy  phosphates  are  soluble  in  nitric  and  mu- 
riatic acids,  so  much  diluted  that  they  may  be  taken 
internally  without  the  smallest  injury. 

CalcuU  composed  of  oxalate  of  lime  are  less  easily 
dissolved.  They  are,  however,  soluble  in  diluted  so- 
lutions of  carbonate  of  potash  or  soda.  jgi^ 

The  first  difficulty,  however,  which  presents  Itself  In  Methods 
the  use  of  these  solvents.  Is  to  discover  the  nature  and^^  ^^hiS* 
composition  of  the  concretion  to  be  dissolved.  This  can 
only  be  done  by  employing  some  of  the  solutions,  and 
examining  them  after  they  have  remained  for  some  time,  . 
or  as  long  as  they  can  be  retained  In  the  bladder.  IJf 
a  weak  solution  of  potash  has  been  injected,  it  is  to  be 
filtered,  as  soon  as  It  is  thrown  ont  j  and  if  on  the  addi- 
tion of  a  little  diluted  muriatic  acid,  or  vinegar,  a  white 
precipitate  appears,  the  calculus  is  to  be  considered  aa 
composed  of  uric  acid.  But  if  this  solution  has  been 
employed  for  some  time,  and  no  precipitate  Is  produced 
in  this  way,  the  solution  for  the  phosphates  Is  then  to 
be  employed,  and  when  it  is  passed,  after  remaining 
some  time  in  the  bladder,  a  precipitate  will  be  formed 
with  the  addition  of  ammonia.  This  precipitate  will  be 
phosphate  of  lime. 

If  no  effect  is  produced  by  any  of  these  solutions, 
and  if  the  severity  of  the  symptoms  continues,  there  is 
some  probability  that  the  calculus  consists  of  oxalate  of 
lime.  This,.  It  has  been  observed.  Is  the  most  difficult 
of  solution.  It  may  be  dissolved,  however,  although 
slowly,  in  nitric  acid  greatly  diluted  with  water,  or  in 
weak  solutions  of  the  carbonates  of  potash  or  soda. 
These  solutions,  therefore,  mnst  be  em^oyed  when  the 
others  have  failed.  The  effects  of  these  solutions  most 
be  judged  of  by  the  alleviation  of  the  symptoms,  or  by 
the  actual  examination  of  the  stone  itself  at  different 
times,  by  means  of  the  catheter,  or  sound.  Whatever 
solution  IS  employed,  It  ought  to  be  of  the  temperature 
of  the  body,  and  so  much  diluted  as  not  to  irritate  or 
injure  the  internal  surface  of  the  bladder  to  which  it  is 
applied.  Before  the  Injection  is  made,  the  urine  should 
be  evacuated,  and  the  injection  retained,  for  at  least  a 
quarter  of  an  hour,  from  that  to  an  hour,  or  as  long  as 
it  can  be  done  without  inconvenience.  The  injections 
should  be  repeated  at  first  three  or  four  times  a  day, 
and  afUrwards  increased  to  six  or  eight  times.  As 
calculous  concretions  are  frequently  several  years  in 
forming.  It  is  obvious  that  they  mnst  require  a  long 
time  to  dissolve  them,  so  that  the  use  of  injections,  if 
any  relief  Is  to  be  obtained  from  them,  must  be  long 
contlnoed.  ^  ^g 

5.  Calculous  concretions  are  not  nnfrequent  in  theinoijier 
urinary  organs  of  other  animals.  They  have  beeaaainals. 
found  in  the  horse,  in  the  dog,  the  rabbit,  the  hog,  and 
the  rat.  They  are  most  frequently  compoeed  of  car* 
bonate  of  lime  with  some  animal  matter  $  sometimes 
of  phosphate  of  lime,  of  phosphate  of  amoonia,  and 
of  carbonate  of  lime  and  phosphate  of  lime ;  but  no 
traces  of  uric  acid  have  yet  been  detected  in  these  ex- 
cretions. 

5D  2  Gmiy 
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Gwtf  emurtihM^'^l,  Concretions,  which  are  com- 
monly called  chtJkatonet^  are  sometimes  formed  in  the 
joinu  of  thoee  who  have  been  long  subject  to  the  gout. 
They  have  been  dtseovered  by  chemical  analysis  to  be 
composed  of  uric  acid  and  soda. 

2.  These  concretions  are  of  a  white  colour,  irregular 
in  their  form,  and  of  a  fine  granulated  texture.  When 
tbey  are  boiled  for  a- few  minutes,  in  100  times  their 
weight  of  water,  they  are  entirely  dissolved.  Sulphuric 
acid  added  to  this  solution  produces  a  white  precipi-^ 
tate,  which  asumes  the  form  of  small  needles,  which 
are  crystals  of  uric  acid.  The  remaining  liquid,  by 
being  evaporated,  affords  sulphate  of  soda. 
.  3.  By  treating  a  quantity  of  gouty  concretion  with 
100  times  its  weight  of  a  concentrated  solution  of  pot« 
a^  with  the  aid  of  heat,  it  is  almost  entirely  dissolved, 
exhaling  at  the  same  time  the  faint  odour  of  animal 
matter.  When  the  liquid  is  filtered,  and  muriatic  acid 
added,  it  produces  a  white  precipitate,  which  is  uric 
acid.  From  this  it  appears,  that  gouty  concretions 
possess  similar  properties  with  those  formed  in  the  nri- 
nary  organs,  excepting  that  they  contain  a  greater  pro* 
portion  of  animal  matter. 

4.  When  it  is  dissolved  in  a  small  quantity  of  dilnt- 
ed  nitric  acid,  it  tinges  the  skin  with  a  rose  colour,  and 
when  evaporated,  leaves  a  roee-coloored  deliquescent 
residnam.  By  distillation  this  substance  yields  ammo- 
nia, prussic  acid,  and  an  acid  sublimate. 

5.  If  a  small  portion  of  nrio  acid  be  triturated  with 
soda  and  a  little  warm  water,  they  combine ;  and  af« 
tar  the  soperfioous  alkali  has  been  washed  out,  the  re« 
RMiinder  has  all  the  chemical  properties  of  gouty  mat* 
t»r*. 

subdivision  IV.    Of  Substances  peculiar  to  Different 

Animals. 

Having  briefly  detailed  the  nature  and  properties  of 
those  substances  which  are  common  to  animals,  we  shall 
BOW  take  a  general  view  of  some  substances  which  are 
peculiar  to  different  animals,  and  we  shall  treat  of  these 
according  to  the  order  in  which  they  are  arranged  in 
natural  history. 

I.  Of  Substances  peculiar  to  the  Class  Mammalia. 

The  substances  peculiar  to  this  dass  of  animals  are 
the  following : 


l^orjr. 


I.  Ivory, 
2*  Horn, 

3.  Hartshoniy 

4.  Wool, 

5.  Musky 


6.  Civet, 

7.  Castor, 

o.  Ambergris, 
9*  Spermaceti^ 
lo.  Bezoards. 


i.  Ivory^  which  is  the  teeth  of  the  elephant,  is  a 
bony  substance,  of  a  fine  compact  texture,  white  co- 
)iMr«  and  so  hard  as  to  he  susceptible  of  a  fine  polish. 
It  is  composed,  like  the  bones,  of  gelatinous  matter  and 
phosphate  vf  lime,  and  when  it  is  distilled,  it  furnishes 
water,  a  thick  oil,  and  carbonate  of  ammonia ;  and 
when  calciacd  to  whiteness^  it  leaves  pure  phosphate  of 
lims. 

The  coBsponont  parti  of  ivory,  are,,  according  to 
Mecat-Guiliot,^.  the  following : 


Phosphate  of  lime 
Carbonate  of  lime 
Gelatine 
Loss 


64.0 

0.1 

24.0 

11.9 


fnrtiof 

Aniail 

Sabttavcet 


XOO.O 


aS;t 

2.  £rorfi.-*-The  substance  called  horu  possesses  dif-ll(>'°* 
ferent  properties  from  that  of  bone.  This  matter  is 
produced  in  tlie  horns  of  different  animals,  as  those  of 
oxen,  sheep,  and  goats.  It  has  some  degree  of  trans- 
parency, and  when  heated  it  becomes  so  soft  and  flexi- 
ble,  that  it  may  be  made  to  assume  different  -shspes, 
and  formed  into  diflferent  instruments  and  utensils. 
Horn  yields  a  very  small  proportion  of  earthy  matter. 
The  other  constituent  parts  seem  to  be  coagulated  albu- 
men and  gelatine. 

The  following  are  the  proportions  of  the  constitoents 
of  hartshorn : 


Phosphate  of  lime 
Carbonate  of  lime 
Gelatine 
Loss 


57-5 
1.0 

27.0 
H-5 


100.0 


SS33 
3*  i3brl»Aorfi.-*-The  constituent  parts  of  hartshonk,HutibQn' 

from  the  analysis  which  has  been  made,  are  exactly  the 

same  as  those  of  bone,  but  they  contain  a  greater  pro* 

portion  of  gelatinous  matter.  %%^ 

4.  A^oo/  is  a  kind  of  long  hair,  very  fine  and  soft,1FooL 
which  is  a  covering  to  different  aninisis,  especially  the 
sheep.     It  has  been  considered  as  nearly  analogous  in 

its  nature  and  properties  to  hair.  It  is  entirely  sola- 
ble  in  the  caustic  alkalies,  and  forms  with  them  a 
soapy  matter,  which  has  been  employed,  it  is  said,  with 
advantage,  as  a  substitute  for  soap,  in  different  manu- 
factures. 2$25 

5.  Musk  is  a  substance  which  is  secreted  in  absgMmL 
situated  near  the  umbilical  region  of  the  musk  deer 
(mMchuM  maieiifer)*    It  has  an  unctuous  feel,  is  of  a 
dark-reddish  brown  colour,  has  a  very  bitter  tsste,  snd 

is  distinguished  by  a  strong  aromatic  smell.  It  is  psr- 
tially  soluble  in  water,  to  which  it  commimtcates  the 
odour.  A  small  portion  of  it  also  may  be  dissolved  m 
alcohol,  but  it  does  not  retain  the  odour.  Musk  is  so- 
luble in  sulphuric  and  nitric  acid  }  but  in  these  sols- 
tions  the  odour  is  dissipated.  The  smell  of  ammoois  is 
given  out  by  the  action  of  the  fixed  alkalies  on  niOBk. 
When  it  is  laid  on  red  hot  iron,  it  takes  fire,  and  is  sl- 
most  entirely  consnmed,  leaving  only  a  small  portion  of 
gray  ashes.  During  its  combustion  it  gives  out  the  fe- 
tid odour  of  urine.  Musk  seems  to  possess  many  of  the 
properties  of  the  volatile  oilS|  hot  its  component  parts 
have  not  been  determined.  ^Sa^ 

6.  Civet^^This  subsUnce  is  extracted  fivm  a  small  CHc^ 
bag  near  the  anus  of  the  vtverra  civeia^  or  civet  cot* 

It  IS  of  a  yellow  colour,  and  of  the  consistence  of  but- 
ter. When  first  extracted  it  is  said  to  be  white.  It 
has  a  very  strong  smell,  and  slightly  acrid  taste )  it 
combines  readily  with  oils,  and  is  much  employed  as  a 
perfume.  ^^^1 

7.  C^jfor.— Thb  substance  is  extracted  firom  twoCut* 

bags  Situated  near  the  anus  of  the  beaver.    The  best 

csstot 
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C<niiponeBtc«stor  is  obtained  from  the  krge  bag;  that  wbioh  i« 
Pftrts  of  secreted  in  the  small  bag  is  said  to  be  of  au  inferior 
Animfil    quality*     ^hen  castor  ia  first  taken  from  tbe  animal,  * 

'  exposed  for  some  time  to  the  atmosphere,  it  becomes 
bard,  and  of  a  darker  colour,  assuming  a  resinous  ap- 
pearance. It^has  an  acrid,  bitter«  and  nauseous  taste, 
and  a  strong  aromatic  smell,  which  it  loses  by  drying. 
It  becomes  soft  in  water,  and  communicates  to  it  a 
pale  yellow  colour.  This  infusion  converU  vegetable 
blues  to  a  green  colour.  When  it  has  been  long  mace* 
rated  in  water,  the  infusion  becomes  of  a  deeper  colour, 
and  yields  by  evaporation  extractive  matter,  which  ia 
soluble  in  alcohol  'and  in  ether.  A  resinous  matter  is 
precipiuted  from  the  solution  in  alcohol,  bv  means  of 
water,  which  lias  similar  properties  with  the  resin  of 
bile.  According  to  the  analysis  of  Lagrange,  tbe  com- 
ponent parts  of  castor  are  the  following : 

ft 

Carbonate  of  potash, 
«— ^— ^— ^—  lime, 
I  ■   ■  ammonia, 

Iron, 
Besin, 

Mucilaginous  extractive  matter, 
Volatile  oil. 

%ut 

Afflbergru.  g.  Ambergrif.'^Thh  is  a  aobetance  which  is  sup- 
posed to  be  rormed  in  the  intestines  of  tbe  spermaceti 
whale.  It  is  frequently  found  floating  in  the  sea.  For 
its  natural  history,  see  Amberoris,  and  Cetologt 
Index* 

It  is  a  soft  lirtt  substance,  of  an  ash-gray  colour, 
with  brownish-yellow  and  white  streaks.  It  has  an  in- 
sipid taste,  but  an  agreeable  odour.  The  specific  gra- 
vity is  from  0.844  to  0.849.  ^^  "'^'^  ^^  ^^  tempera- 
ture of  1 22%  and  with  tbe  heat  of  boiling  water  is  com- 
pletely dissipated  in  white  smokci  leaving  a  small  trace 
of  charcoal.  By  distillation  an  acid  fluid  «is  first  ob- 
tained, and  a  light  volatile  oil }  and  there  remains  be- 
hind a  voluminous  mass  of  charcoal.  By  tablimation 
benzoic  acid  is  separated. 

Ambergris  is  insoluble  in  water.  Concentrated 
sulphuric  acid  separates  a  small  portion  of  charcoal. 
It  IS  dissolved  in  nitric  acid.  Dnring  the  solution,  ni- 
trous gas,  azotic  gas,  and  carbonic  acid  gas  are  evol- 
ved. 'A  resinous  matter  is  obtained  by  evaporating  the 
solution.  Ambergris  is  soluble  in  the  alkalies,  with 
tbe  assistance  of  heat.  It  is  also  soluble  in  the  oils,  in 
Comtmd-  ^^^o^^^l  ^^^  ether.  By  the  analysis  of  Bouillon  la 
tioB.  Grange,  the   constituent  parts  of  ambergris  are  the 

following : 
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Benzoic  acid 
Charcoal 


5H 
30.8 

XI. I 

5-4 


100.0* 


Chmu 

*lTii.  84.  ^  The  substance  called  adipoare  possesses  the  mixed  or 
intermediate  properties  of  fiit  and  wax.  This  name  was 
first  given  by  Fourcroy  to  ,the  matter  into  which  the 
dead  Bodies  found  in  the  Inno9ent8  burying-gnrond 


were  converted.     In  appearance  and  some  of  Its  pro- Component 
perties  it  also  resemlile«  bperniaceti.  Paru  ^ 

9.  iS^maref/.— This  is   a  prod  action  of  the  »»«« g_^"'"** 
whale  which  jields  the  preceding  substance.     It  is  an  ™*^"*^ 
oily  matter  which  Rurroiinds  the  brain.     It  is  separated      2S50 
from  a  fluid  oil,  wish  which  it  is  mixed,  by  expres-SpcnnaceU. 
sion.      Spermaceti   is  also    found   in  other  cetaceous 
fishes,  and  in  other  parts  of  the  body,  mixed  with  the 
oil'    ^  ^  jgj. 

It  is  a  fine  white  substance  of  a  crystallized  texture,  pigpeities* 
very  brittle,  and  has  little  taste  or  smell.  It  crystal- 
lizes in  tbe  form  of  shining  silvery  plates.  It  melts  at 
tbe. temperature  of  1 1 2°.  Wi^h  a  greater  beat  it  may 
be  distilled  without  change  \  but,  by  repeated  distilla- 
tion, it  is  decomposed,  and  partly  converted  into  a 
brown  acid  liquid.  It  is  soluble  in  boiling  alcohol,  but 
it  separates  when  the  solution  cools.  It  is  also  soluble  ia 
ether,  both  cold  and  hot.  In  the  hot  solution  it  con- 
cretes on  cooling  into  a  solid  mass.  183a 

Spermaceti  is  scarcely  at  all  soluble  in  the  acids. Actionuf 
It  combines  readily  with  the  pure  alkalies,  with  sul-  ■*'^'»  ^^ 
phur,  and  with  the  fixed  oils.     By  exposure  to  the 
air  it  becomes  rancid.    The  uses  of  spermaceti  are^ 
well  known,  and  particularly  in  tbe  manufacture  of 
candles.  ^i^^ 

so.  jBtfstoordlr.*— These  are  calculous  concretions  Bea«ards» 
which  are  found  in  tbe  intestines  of  different  animals 
belonging  to  this  class,  particularly  the  horse.  Some 
of  ver^  large  size  have  been  found  in  tbe  elephant  and 
the  rhmooeroSb  These  substances  were  once  celebrated 
on  account  of  their  medical  virtues,  and  they  were  for- 
merly distinguished  into  oriental  and  occidental.  The 
first  were  most  highly  valued,  and  frequently  bore 
a  high  price,  especially  tbe  bezoards  obtained  from  a 
speeiea  of  goat  which  inhabits  the  Asiatic  mountains. 
Some  that  have  been  examined  were  composed  entirely 
of  veffetable  matter.  In  general  tbe  Buclens  is  of  ve- 
getable matter,  on  which  phosphate  of  ammonia  and 
magnesia  or  phosphate  of  lime  have  been  deposited. 
These  substances  are  distinguished  by  a  strong  aroma- 
tic odour  when  they  are  rubbed  or  reduced  to  powder. 
The  brown  or  golden-coloured  matter  which  has  beea 
observed  on  the  grinding  teeth  of  ruminating  animals, 
is  found  to  be  of  tbe  same  nature  with  tbe  bezoarda 
which  are  formed  in  the  intestines. 

II.  Of  Substances  peculiar  to  the  Class  of  Birds. 

The  substances  which  are  peculiar  to  this  class  of  ani?- 
mals  are  tbe  following : 

I.  Eggs, 
'  2.  Feathers, 

3.  Excrement, 

4.  Membrane  of  the  stomach.. 

I.  Eggs,— In  a  chemical  view,  tliree  parts  of  anegg£ggs, 
merit  attention.  These  are  the  shell  or  external  cover- 
inj^,  tlie  white^  and  the  yolk.  The  white  of  egg, 
which  consists  of  albuni^,  has  been  already  described, 
so  that  it  now  only  remains  to  give  some  account  of  tbe 
shell  and  the  yolk.  ^g . . 

The  shells,  of  tbe  eggs  of  birds  which  have  been  ana- Shells, 
lyzed  are  composed  of  similar  constituents  with  bone, 
but  in  very  different  proportions.    The  following  is  the 
result  of  the  analysis  ofVaoquelin. 

Carbonate 
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Animal  matter 
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The  jolk  of  egg  Is  of  a  boft  consiRtence,  a  yellow  co- 
lour, and  of  a  mild  oily  taste.  It  becomes  solid  by  boil- 
ing, and  crumbles  easily  into  small  particles.  By  heat- 
ing gently  after  it  has  been  boiled,  and  by  expression, 
an  oily  liquid  of  a  yellow  colour,  and  insipid  taste,  is 
obtained.  It  is  distinguished  by  the  properties  of  fixed 
oil.  What  remains  after  separating  the  oil  is  albumen, 
still  coloured  with  a  small  portion  of  oil.  By  boiling 
this  residuum  in  water,  a  portion  of  gelatine  is  obtained, 
so  that  the  yolk  of  egg  is  composed  of  oil,  albumen,  ge« 
latine,  and  water. 

2*  Feathers^ — are  considered  as  possessing  similar  pro- 
perties with  hair.  According  to  some,  the  solid  part, 
or  quill,  may  be  reduced  to  the  gelatinous  state  by 
boiling  J  but  according  to  others,  no  gelatine  whatever 
can  be  detected.  The  qnill  part  is  therefore  supposed 
to  consist  chiefly  of  coagulated  albumen.  It  becomes 
soft  by  the  action  of  acids  and  the  alkalies. 
SxerenieDt  3.  £xcrement.'^Thi9  matter  in  birds  is  very  different 
from  that  of  the  animals  included  in  the  class  mamma- 
lia. It  is  generally  of  a  white  colour,  less  liquid,  and 
less  fetid.  It  is  commonly  accompanied  witb  a  glairy 
matter  of  different  degrees  of  transparency,  analogous 
to  the  white  of  egg.  This  seems  to  be  owinff  to  a  quan- 
tity of  albumen  which  is  secreted  in  the  oviduct.  The 
white  part  of  this  matter  is  composed  of  carbonate  and 
phosphate  of  lime  and  albumen.  The  colouring  matter 
seems  to  be  part  of  the  food. 

4.  Membrane  of  the  «toi»acA.— The  internal  surikce. 
of  the  ito-  of  the  gizzard,  or  muscular  part  of  the  stomach  of  birds, 
™*^*^'  is  covered  with  a  wrinkled  membrane,  which  is  'sus- 
ceptible of  considerable  extension,  and  through  the  pores 
of  which  gastric  juice  is  copiously  secreted.  This  mem- 
brane is  easily  separated  from  the  muscular  part.  When 
it  is  boiled  in  water,  it  is  converted  into  jelly,  and  00m- 
municates  to  the  water  the  property  of  reddening  ve- 
getable blues,  and  coagulating  milk.  When  it  is  dried 
and  reduced  to  powder,  it  produces  the  same  effect. 

III.  Of  Matters  peculiar  to  Animals  in  the  Amphi- 
bious Class. 

aS4i  .  w.  '  . 

Poifo^of        z.  Poison  of  tie  rkjp#r.— Some  of  the  animals  be* 

the  Tiper.  longing  to  the  snake  tribe  secrete  a  peculiar  fluid  in 
the  mouth,  which  is  of  a  poisonous  quality.  The 
poison  of  the  viper  is  a  yellow  viscid  liquid,  somewhat 
resembling  oil.  It  is  secreted  m  two  small  bags,  and 
from  them  conveyed  to  the  fangs  of  the  animal,  wbich 
are  hollow  and  perforated,  and  when  it  bites,  the  li- 
quid is  squeezed  out  of  the  bag,  and  flows  through 
the  teeth  into  the  wound.  It  has  no  smell.  It  be- 
comes thick  by  exposure  to  the  air,  and  is  converted 
into  a  transparent  jelly ;  but  it  reti|ins  its  poisonous 
property  long  after  it  is  separated  from  the  animaK 
It  is  soluble  in  water  by  agitation,  but  if  thrown  into 
the  water  when  extracted  from  the  vesicle,  it  falls  in- 
stantly to  the  bottom  like  a  heavy  oil.  It  is  soluble  in 
warm  water  after  it  is  dried,  but  not  soluble  in  alcohol, 
•or  coagulated  by  boiling  water.    At^Ids  and  alkalies 


produce  no  perceptible  chaU^e  upon  this  matter.     ItCtMSfnaesi 
is  precipitated  from  its  solution  in  water  by  alcohol.   Parts  of 
It  resembles  gum  in  so  many  of  its  properties,  that  it    ^^""^ 
has  been  called  an  animal  gum*  SsbfUnc«. 

a.  Liquid  secreted  from  ike  tubercles  on  the  head  f^  3  $41 
the  TMic/.-i«It  has  been  long  supposed  that  the  liquid  Toad, 
secreted  on  the  head  of  the  toad  is  of  a  poisonous  qua- 
lity'; but  although  it  is  said  by  some  naturalists,  that 
this  fluid,  brought  in  contact  with  the  skin,  produces 
inflammation,  yet  there  seems  to  be  no  positive  proof 
of  this  effect.  ^^ 

3*  Twtaise'ShelL^^\kVs  substance,  wbich  forms  aToitoiM 
strong  covering  and  defence  to  the  body  of  the  turtle,  ■htIL 
possesses  many  of  the  properties  of  horn  \  for  it  may  be 
softened  with  heat,  or  in  boiling  water,  and  shaped 
into  any  form  which  may  be  wanted.  It  is  composed 
of  a  number  of  hard  plates  or  membranes,  of  diffisrent 
degrees  of  thickness,  closely  applied  to  each  other.  It 
becomes  soft  by  maceration  in  nitric  acid,  and  by  burn- 
ing it  yields  a  very  small  proportion  of  phosphate  of 
lime  and  soda,  with  some  slight  traces  of  iron. 


IV.  Of  Substances  peculiar  to  Fishes. 

I.  &a4p#— -generally  possess  a  silvery  whiteness,  and 
are  compbsed  of  different  laminse.  In  many  of  their 
properties  they  resemble  horn.  By  long  boiling  in 
water  they  become  soft,  and  when  they  are  kept  for 
some  hours  in  nitric  acid,  they  are  converted  into  a 
transparent  membraneous  substance.  By  saturating  the 
acid  with  ammonia,  a  precipitate  is  formed,  which  is 
phosphate  of  lime.  The  constituent  parts  of  scales, 
therefore,  are  membrane  and  phosphate  of  lime. 

a.  Bones  offishes^^^hes^  are  composed  of  the  same 
constituents  as  those  of  other  animals,  but  have  a 
greater  proportion  of  animal  matter.  In  some  they  are 
8oft»  flexible,  and  semitransparent,  and  hence  they  are 
called  cartilaginous.  In  others  they  are  hard  and  solid, 
having  the  usual  appearance  of  bone. 

3.  Fish  oUm'-^JL  great  quantity  of  oil  is  extracted 
from  the  soft  parts  of  difierent  kinds  of  fish,  and  espe- 
cially from  the  blubber  of  tlie  whale.  It  is  usuidly 
denominated  train  oil.  It  is  obtained, '  either  by  ex- 
pression, or  by  boiling.  It  is  supposed  that  the  oil  ob- 
tained from  the  blubber  of  the  whale,  and  from  other 
fishes,  possesses  different  properties,  which  are  ascribed 
to  the  difference  in  the  function  of  respiration  of  ceta- 
ceous and  other  fishes ;  but  how  far  this  difference  real- 
ly exists,  does  not  seem  to  have  been  accurately  ascer- 
tained. Fish  oil  is  distinguished  by  a  disagreeable 
smell,  and  it  has  long  been  an  object  to  deprive  it  of 
this  odour,  as  it  is  much  employed  in  domestic  econo- 
my and  in  many  arta  By  agitating  the  oil  with  a 
small  portion. of  sulphuric  acid,  and  addbg  water,  the 
oil  when  left  at  rest,  rises  to  the  surface  considerably 
purified.  A  portion  of  coagulated  matter  has  separateo, 
and  the  water  is  milky. 

V.  Of  Substances  peculiar  to  Insects. 

1.  Wax.^^\kt  nature  and  properties  of  this  sub- 
stance have  already  been  described  as  a  vegetable  pro- 
duction. 

2.  Prq/io^.— This  is  a  substance  collected  by  bees, 
and  with  which  they  cover  the  bottom  of  the  hive,  or 

any 


2S44 


»»4S 


a^4^ 


C  H  E  M  I 


ii 


Comptient  f^J  foreign  matters  which  happen  to  be  introduced 
Parti  of  into  it,  which  they  cannot  remove.  It  is  the  substanoe 
Animftl  which  they  collect  on  their  legs  and  thighs.  It  is  per* 
*"'^*''hap9  more  properly  to  be  considered  as  a  vegetable 
production.  It  possesses  more  tenacity  than  wax,  but 
has  much  of  its  ductility.  It  is  insipid  to  the  taste, 
but  is  distinguished  by  an  aromatic  odour.  It  is  par- 
tially soluble  in  alcohol,  to  which  it  communicates  a 
red  colour.  Another  portion  is  dissolved  in  boiling 
alcohol,  and  part  precipitates  as  the  solution  cools, 
which  has  the  properties  of  wax.  A  resinous  mass  is 
obtained  by  concentrating  the  solution  in  alcohol  and 
boiling  in  water.  It  is  semitransparent  and  brittle.  An 
acid  was  detected  in  the  water  in  which  it  was  boiled. 
The  resinous  substance  is  soluble  in  fixed  and  volatile 
oils.  The  following  are  the  constituent  parts  of  pro- 
polis. * 


Pure  resin 
Pure  wax 
Extraneous  matter 
Loss  and  acid 
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J.  Jfemjf.— This  also  has  been  considered  as  a  ve- 
getable production  I  as  it  is  collected  from  plants  by 
bees.     It  is  of  white  or  yellowish  colour,  of  a  gra^ 
nnlar  soft  consistence,  and  has  an  aromatic  smell  j 
but  these  properties  vary  according  to  the  plants  from 
which  it  is  collected,  or  the  climate  in  which  thej 
grow.     By  distillation  honey  yields  nearly  the  same 
products  as  sugar.     It  is  converted  into  oxalic  acid  by 
means  of  nitric  acid.     It  is  very  soluble  in  water,  and 
is  even  somewhat  deliquescent.     It  readily  passes  to 
the  vinous  fermentation,  and  affords  a  fermented  li- 
quor which  has  been  called  kydromelm    It  is  partially 
soluble  in  alcohol,  and  by  this  means  susar  may  be 
extracted  from  it.    The  component  parts  of  honey  are 
sugar,  mucilage,  and  an  acid.     If  pure  honey  be  melt- 
ed, and  carbonate  of  lime  be  added  till  the  efferves- 
cence ceases,  thesngaris  separated,  and  is  deposited 
in  crystals. 

4*  Caniharides  are  a  species  of  fly  (the  meloe  vfM- 
catorhiSf  Lin.)  which  are  much  employed,  from  a  pe- 
culiar property  they  possess,  to  raise  blisters  on  the 
skin.     For  this  purpose  the  whole  of  the  insect  is  re- 
dnced  to  powder.     Cantharides  have  been  subjected  to 
analysis }  and  by  successive  treatment  with  water,  al- 
cohol, and  ether,  four  different  substances  have  been 
extracted,      i.  Three-eighths  of  their  weight  consist 
of  extractive  matter,  of  a  reddish-yellow  colour,  very 
bitter,  and  which  yields  by  distillation  an  acid  liquor. 
2.  A  little  more  than  one-tenth  of  the  weight  consists 
of  a  concrete  oil,  something  of  the  nature  of  wax, 
which  is  of  a  green  colour  and  very  acrid  taste.     To 
this  is  owing  the  peculiar  odour  of  cantharides.    This 
substance  yields,  bv  distillation,  a  very  pungent  acid 
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MSlepedes^i-^Thtut  insects,  which  are  different  spe-  Component 
cies  of  oniscus,  were  formerly  employed  in  medicine,    ^^t^  of 

By  distillation  with  the  heat  of  a  water  bath,  ^^'^J  y *el^  sntsuncL 
a  watery  liquid,  which  converts  the  syrup  of  violets  to  '^  ^ 

a  green  colour,  and  by  this  process  they  are  deprived  3847 
of  five-eighths  of  their  weight.  By  treating  them  af-  MiUcpcdet. 
terwards  with  water  and  alcohol,  they  furnish  one-fourth 
of  their  weight  of  an  extractive  and  waxy  matter; 
the  latter  is  soluble  in  ether.  The  muriates  of  potash 
and  lime  have  been  detected  in  the  expressed  juice  of 
these  insects.  2848 

iliito.-— These  insects  contain  an  acid  liquid,  which  ^^ 
they  emit  from  the  mouth  when  they  are  irritated,  or 
when  they  are  bruised  on  paper.  This  liquid  converts 
vegetable  blues  to  red ;  and  it  has  been  observed  that 
streaks  of  the  same  colour  are  communicated  to  blue 
flowers,  over  which  the  insects  creep.  The  acid  ob- 
tained from  ants,  and  particularly  from  the  formica 
rufa^  or  red  ant,  was  formerly  considered  as  possessing 
peculiar  properties,  and  thence  denominated  formic 
wnd;  but  it  has  been  lately  ascertained  to  consist  of  a 
mixture  of  acetic  and  malic  acids.  ^g 

Zoc.— This  is  a  substance  which  is  formed  on  thcL^c. 
branches  of  several  plants,  as  the^/Sctri  indica^  tXktJicus 
rel^poiOf  and  especially  the  croton  iacciferum.  It  is 
produced  by  the  puncture  of  an  insect,  but  is  consider- 
ed as  belonging  to  vegetable  substances,  among  which 
the  general  properties  have  been  already  described,  as 
well  as  the  properties  of  an  acid  obtained  from  it, 
among  the  acids. 

Si/^— This  is  the  production  of  several  insects,  ci-^p^  ^° 
ther  for  the  purpose  of  covering  up  their  eggs,  or 
forming  a  net  to  catch  their  prey,  as  is  the  case  with 
many  of  the  spider  tribe,  or  to  cover  up  the  insect  du- 
ring one  of  the  stages  of  its  metamorphosis.  The  silk 
of  commerce  is  usually  obtained  from  the  phahena  bonk' 
fyx^  or  silk-worm.  This  substance  is  prepared  in  the 
body  of  the  larva  of  the  insect,  from  which  it  is  pro- 
truded through  several  small  orifices  in  very  fine  threads; 
and  with  this  it  forms  a  covering  for  itself  while  it  .re* 
mains  in  the  state  of  chrysalis  or  pup|i. 

Silk  is  a  very  elastic  substance,  and  is  of  a  white  or 
reddish-yellow  colour,  when  it  is  produced  by  the  in- 
sect. The  elasticity  of  silk  has  been  ascribed  to  a  var- 
nish with  which  it  is  covered,  of  a  gummy  or  gelatin 
nous  nature,  which  is  precipitated  by  tan  and  muriato 
of  tin.  The  yellow  colour  of  silk  is  ascribed  to  a  resi- 
nous matter  which  is  soluble  in  alcohoK  By  distilla- 
tion silk  yields  a  large  proportion  of  ammonia.  It  is 
soluble  in  sulphuric,  nitric,  and  muriatic  acids.  By 
nitric  acid  it  is  partly  converted  into  oxalic  acid,  and 
a  fatty  matter  which  swims  on  the  surface.  •      ^sct 

CmtAm^h/.-— This  is  an  insect  which  breeds  on  theCochkesL. 
leaves  of  the  cactus  coccineUiffrus^  Lin.  sometimes 
called  opuntia  or  nopal.     The  plant  is  cultivated  in 
Mexico,  for  the  purpose  of  rearing  the  insects,  which 
are  collected,  dried,  and  employed  as  a  beautiful  dye 


substance  and  a  thick  oil.  3.  About  one-fiftieth  of  a  stuff.  By  burning,  the  same  results  are  obtained  as 
yellow  concrete  oil,  which  seems  to  communicate  the  from  other  animal  matters  \  but  with  boiling  water  it 
colour  to  the  insect,  is  also  obtained.  4.  About  one  half    gives  a  crimson   violet  colour,   which   becomes    red 


the  weight  of  a  solid  matter  remains,  the  nature  of 
which  has  not  been  ascertained.  The  blistering  effect 
of  cantharides  seems  to  depend  on  the  green  waxy 
matter,  part  of  which  is  extracted  by  means  of  warm 
water,  and  it  is  entirely  soluble  in  ether.. 


and  yellow  by  the  action  of  aci^  while  a  precipitate 
is  formed  of  the  same  colour.  The  metallic  solutions 
added  to  this  decoction  also  produce  a  coloured  preci* 
pitate.  The  muriate  of  tin  throws  down  a  beautiful 
xed  precipitate.    The  evaporated  residuum  of  the  de- 
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Conittunent  ^^c^*®"  ^^  cochineal,  treated  with  alcohol,  givcji  a  lioe 
i'liru  of  i*cd  colour,  and  this,  by  evaporating  the  alcohol,  aa- 
Aiiinml  sumes  the  forni  of  a  resin.  Oxymariatic  acid  converts 
Substaiuci  tiie  solution  of  this  substance  into  a  yellow  colour, 
from  which  the  proportion  of  colouring  matter  may  he 
in  some  measure  estimated,  by  the  quantity  of  acid  re- 
quisite to  destroy  its  colour.  Cochineal  is  well  known 
by  its  producing  a  beautiful  scarlet  colour.  It  may 
be  kept  for  any  length  of  time,  at  least  in  a  dry  place, 
without  being  deprived  of  its  colouring  matter.  It  has 
retHined  tbis  property  for  130  years.  Cochineal  is  em- 
ployed in  the  preparation  of  the  beautiful  lake  called 
cartnine, 

Kermes.-i-ThiB  also  is  an  insect  which  is  employed 
in  dyeing,  from  whence  it  has  been  called  coccui  uh 
Jectorius.  It  is  the  coccut  iUcis^  Lin.  and  is  produced 
on  a  small  kind  of  oak,  the  quercus  coccifera.  The  in- 
sect attaches  itself  to  the  bark  of  the  tree  hj  a  sof^  sub- 
stance, which  possesses  many  of  the  properties  of  caoot* 
chonc. 

When  the  living  insect  is  hruised,  it  gives  oat  a  red 
colour.  It  has  a  slightly  bitter,  rough,  pungent  taste, 
but  its  smell  is  not  unpleasant.  The  dried  insect,  or 
the  kermes,  imparts  this  odour  and  taste  to  water  and 
to  alcohol,  and  communicates  also  to  these  liquids  a 
deep  red  colour.  By  evaporation,  an  extract  of  the 
same  colour  is  obtained.  It  is  employed  in  dyeing,  and 
has  been  also  used  In  medicine. 

Crabt  eyes.'^The  substance  which  has  received  this 
name,  merely  from  its  form,  is  a  concrete  body,  con- 
▼ex  on  one  side,  and  concave  on  the  other.  Two  of 
these  bodies  are  usually  found  in  the  stomach  of  the 
crab,  about  the  time  that  it  changes  its  shell.  After 
the  shell  is  fully  formed,  they  are  no  longer  found,  so 
that  they  are  supposed  to  furnish  the  materials  of  the 
new  shell.  They  are  entirely  composed  of  carbonate 
of  lime,  a  small  proportion  of  phosphate  of  lime,  and 
gelatine. 

The  omstaceous  coverings  of  the  crab,  lobster,  and 
similar  animals,  are  composed  of  carbonate  of  lime, 
phosphate  of  lime,  and  animal  matter,  or  cartilage. 

VI.  Of  Substances  peculiar  to  Testaceous  Animals, 

The  only  substances  to  be  mentioned  peculiar  to 
this  class  of  animals  are  shells,  mother  of  pearl,  and 

pearl. 

1.  i9M&.-^uch  as  have  been  particularly  examined 
by  Mr  Hatchett  are  divided  into  two  classes.  In  the 
one  he  includes  those  which  have  the  appearance  of 
porcelain,  and  have  an  enamelled  surface,  which  he 
calls  porcelianeous  shciis.  Such  are  tlie  varions  species 
of  vohita  and  cypraa.  These  shells  were  found  by 
analysis  to  be  composed  of  carbonate  of  lime,  with  a 
small  portion  of  animal  gluten. 

2.  Mother  (ifpearl^'^Tbe  second  class  comprehends 
those  which  are  generally  covered  with  a  strong  ept- 


Ohibi  eyei 


*8s4 
iheUi. 


Mother  of 
peaiL 


dermis,  under  which  is  the  shell,  composed  cUefly  of  Componefii 
the  substance  called  nacre^  w  mother  of  pearL    Soch  Pvtioi 
are  the  oyster^  the  river  niuetei^  the  haiioiis  iris^  and    ^^^ 
tbe  turbo  oleareut*     In  these  the  proportion  of  csrbo-  }^^ 
nate  of  lime  is  smaller,  and  that  of  tbe  animal  matter 
greater.  2S56 

3.  Pear/.-^This  is  a  concretion  formed  in  several  Petri 
species  of  shells,  as  in  some  species  of  the  oyster  and 
the  mussel.  It  is  considered  by  some  as  a  morbid  con- 
cretion, owing  to  an  excess  of  the  shelly  matter,  or  to 
a  wound  of  the  shell  containing  the  animal.  Pearls  are 
of  a  silvery  or  bluish-white  colour,  iridescent  aud  bril- 
liant. The  refraction  of  the  light  is  ascribed  to  tbe 
lamellated  structure,  for  they  consist  of  cooceatrtc 
layers  of  carlmnate  of  lime  and  membrane  alteraatehr 
arranged.  Tlie  constituent  parts  of  pearl  are  tbe  sane 
as  mother  of  pearL 

VII.  Substances  peculiar  to  Zoophytes. 

The  zoophytes,  many  of  which  have  been  ezsminedZooiibjIci 
by  Mr  Hatchett,  are  composed  of  carbonate  of  lime, 
phosphate  of  lime,  and  animal  matter  of  difierent  de- 
grees of  consistency.  In  some  the  constitoenti  are 
only  carbonate  of  lime  and>  a  gelatinons  matter.  Soch 
are  some  species  of  the  madrepore,  as  the  madreforQ 
muricata^  inrginea^  and  labifrinthica ;  acme  species  of 
millepore,  aa  the  miUe^wxt  ceruUa  and  o/btcormV,  and 
the  tub^^a  mtmcs.  Others  again  are  composed  of 
carbonate  of  lime  and  a  membranaceous  substance. 
Such  are  the  madrepora  fatcieularit^  the  miUepora  cei' 
iulosa  and  fiactaUi^  and  the  trie  Aippuru.  White 
coral  and  articulated  coralline  are  composed  of  Himiisr 
substances.  Another  division  of  toophytes  is  composed 
of  carhonala  of  lime,  n  small  portion  of  phosphate 
of  lime  and  membrane.  Such  are  the  nutdnpora  pokf* 
fmorpha^  the  gorgmtia  mebiHs  or  red  coral^  and  the  ^• 
gonia  setos9i  but  some  of  the  zo<^hytes  are  sIm 
found  to  oonsist  chiefly  of  animal  matter,  with  scaice- 
\j  any  portion  of  earthy  substance.  To  this  division 
belong  some  species  of  gorgonia  and  many  species  (of 
sponge. 

Chap.  XX.  Of  Arte  and  Mamffaciures. 

In  this  chapter  it  was  intended  to  give  a  general 
view  of  the  application  of  the  principles  of  chemistry 
to  different  arts  and  manuiactnres,  such  as  the  maoo- 
facture  of  soap,  of  glass,  and  porcelain  >  the  arts  of  dye- 
ing, bleaching,  and  tanning.  In  this  view  it  vts  pro- 
posed to  explain  the  principles  of  these  arts  and  maati* 
factnres,  so  far  as  they  depend  upon  chemistry,  letTiog 
the  deUil  to  the  diffei^nt  treatises  on  those  sabjecU  io 
the  course  of  the  woHl.  Bnt  the  unavoidable  leog^^ 
to  which  this  article  has  extended,  dbliges  us  to  leter 
our  readers  for  the  whole  to  the  diSsrent  treatises. 
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Ok£  of  the  most  interesting  trains  of  experimental 
research  in  chemistry  that  have  recently  occnrred,  is 
that  of  Thenard  on  the  oxygenation  of  the  acids  and 
of  water }  of  which  we  shall  subjoin  an  account,  as  it 
is  more  recent  than  the  date  even  of  the  Chemistry  in 
our  Supplement,  and  the  subjects  which  it  implies 
are  some  of  the  most  important  novelties  in  this  science. 
This  eminent  chemist  has  found,  in  the  first  place,  that 
several  of  the  acids  are  capable  of  being  made  to  com- 
bine with  an  additional  quantity  of  oxygen  i  and  in  the 
aecond,  that  water  is  susceptible  of  a  similar  combioa- 
tion*  The  leading  instrument  bv  which  he  was  en- 
abled to  accomplish  these  combinations  was  the  peroxide 
of  barium,  a  compound  discovered  by  himself,  consist- 
ing of  the  metallic  base  of  barytes  (baruua),  in  combi- 
nation with  a  larger  quantity  of  oxygen  than  that  which 
oonstitotes  this  earth.  That  peroxide  is  formed  simply 
by  subjeetiag  pure  baaytes  to  a  high  teo^^erature  in 
contact  with  pare  osygeooos  gas*  The  gas  is  absorbed, 
and  the  peroxide  adapted  to  the  ibUowing  curious  par* 
poses  is  obtained.  Diluted  muriatic  acid,  poured  slow- 
ly on  this  «ubstaoce,  dissolves  it  withoat  setting  at  li- 
berty  any  of  its  oxygen ;  we  have  then  an  oxygenated 
muriate  of  barytes.  When  to  this  we  gradually  add 
mlphuric  acid,  the  barytes  is  precipitated  in  union 
with  this  last*4neationed  acid,  i.  e.  the  sulphate  of  ba- 
rytes, a  very  inaolnble  compoond,  is  formed.  This  pro- 
cess is  contukued  till  the  whole  earth  is  precipitated. 
The  additional  dose  of  oxygen  which  had  made  it  a 
peroxide  is  neither  evolved  ia  the  form  of  gas,  nor  pre- 
cipitated with  the  earth )  it  remains  in  solution  in  union 
with  the  muriatic  acid.  Nitric  acid  is  capable  of  be- 
ing oxygenated  by  a  similar  process. 

The  oxygeAation  of  sulphuric  acid  was  not  effected 
wkh  «%aal  siaspUcity.  When  that  acid  is  brought  i» 
rontftf^  with  peroxide  of  barium,  it  forms  sulphate  of 
barytes,  by  eombiaiag  with  that  earth  which  is  a  prot- 
oxide of  barium  ;  ana  the  overplus  of  oxygen  is  disen- 
gaged in  the  ^seous  £brm,  exactly  in  the  same  way  as 
this  acid  operates  on  tbe  peroxide  (the  black  oxide) 
of  manganese,  combining  with  the  deutexide  of  that 
metal,  and  setting  oxygenous  gas  at  liberty.  In  order  to 
efieot  the  oxygenation  of  the  sotphuric  acid,  we  first  pro- 
cure an  oxygenated  nmriatic  acid.  We  most  also  be 
provided  ivkh  lifuid  sulphate  of  silver.  This  solution 
is  added  to  the  oxygenated  muriatic  acid.  A  muriate 
of  silver,  a  very  insoluble  precipitate,  is  formed  by  the 
combination  of  tbe  oxide  of  alver  with  tbe  muriatic 
acid.  The  su^phuri(5  acid  retains  tbe  liquid  state)  but 
the  superabundant  oxygen  is  transferred  to  it  from  tbe 
muriatic.  We  have  now  an  oxygenated  sulphuric 
acid. 

When  the  substance  last  mentioned  is  treated  with 
an  aq aeons  solution  of  barytes,  the  sulphuric  acid  is 
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precipitated  in  combination  with  this  earth,  and  the 
oxygen  remains  in  iwion  with  the  water.  The  same 
portion  of  water  may  receive  additional  combinaUoos  of 
oxygen  bv  a  repetition  of  the  same  process.  Tlis  com- 
bination u  singular  in  this  respect,  that  the  oxygen  is 
not  so  easily  separated  b^  certain  processes  as  we  might 
be  apt  to  anticipate,  while  there  are  others  which  dis- 
engage it  with  astonishing  rapidity.  When  oxygenat- 
ed water  is  pkced  within  the  exhausted  receiver  of  an 
air-pomp,  the  oxvgen  is  not  liberated  as  it  wonld  be  if 
it  were  retained  in  its  state  of  onion  with  that  fluid  in 
any  degree  by  the  pressure  of  the  atmosphere.  What 
is  more,  if  it  be  placed  in  an  exhaosted  receiver,  which 
at  the  same  time  contains  a  bason  of  sulphoric  acid,  the 
water  is  gradually  raised  in  vapour,  while  the  oxygen 
continues  united  to  the  remaining  portion.  We  can 
thus  procure  oxygenated  water  in  a  highly  eoocentrated 
state,  and  are  presented  with,  a  view  of  its  properties 
in  a  more  striking  form.  This  fluid  is  heavier  than 
pore  water  ^  it  sinks  in  it  like  sulphoric  acid,  and  has 
the  same  heavy  and  sluggish  coasistenoe.  3861 

The  ottbstances  which  most  readily  indnce  a  separa-  Properties, 
tion  of  the  oxygen,  are  some  of  tbe  metallic  oxides : 
when  these  are  added  to  it,  the  oxygen  flies  off  with 
a  sudden  explosion  $  and  it  is  a  curious  additional 
circumstanoe  that  the  oxygen  of  the  oxide  is  liberated 
along  with  it,  and  the  metal  reduced  to  a  state  of  puri- 
ty. Another  singular  fact  is,  that  even  tbe  pore  metal 
thrown  into  oxygenated  water  effects  a  separation  of 
tlie  oxygen.  In  order  to  accoaat  for  such  an  agency 
in  a  substance  which  does  not  in  consefuence  enter 
into  any  new  chemicals  tate,  Thenard  aa«icionsly  sug- 
gests, that  the  agency  exerted  must  be  in  an  electrical 
nature.  This  subject,  probably,  presents  much  scope 
for  farther  ingenious  research. 

It  is  to  be'  observed,  that  pure  water  does  not  re- 
tain this  additional  oxygen  so  strongly  as  the  acids  ; 
and  henoe  has  arisen  a  ^nestioa,  whether  ia  the  latter 
this  principle  is  in  union  widi  the  acid  as  well  as  with 
the  water.  It  appears,  however,  that  other  impreg- 
nations, S4ich  as  saccharine  and  gammy  substances, 
dissolved  in  water,  give  it,  like  tbe  acids,  the  power  of 
retaining  the  oxygen  more  etrongly.  The  experiments 
on  this  part  of  tlie  subject,  however,  do  not  yet  seem 
to  have  been  greally  extended.  2863 

Oxygenated  water  has  the  property  of  removing  the  Uks. 
dark  colour  indoced  on  while  lead  by  sulphureted  hy- 
drogen, Which  in  many  caaes  occasions  serious  injury 
to  aucient  paintings.  This  purpose  it  fulfils  so  com«> 
pletely,  without  affecting  the  generality  of  other  co> 
lours  wkh  wliich  the  white  lead  is  in  contact  on  tbe 
canvas,  that  it  has  been  hailed  by  amateurs  as  a  truly 
precious  discovery. 
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Plate  CXLII. 

Fig.  I.  Represents  Harrlsoa^s  peqdulam,  constrocted 
oo  the  principle  of  the  unequal  expansion  of  metals. 

Fig.  2.  The  calorimeter  of  LaVoisier  and  Laplace, 
see  page  476. 

Fig.  3.  iron  bottle  and  bent  gnn*barrel  for  procnr- 
Mig  oxygen  gas  from  manganese.  The  black  oxide  is 
redaced  to  powder,  and  introduced  into  the  bottle  A. 
The  bent  tube  is  put  on  the  mouth  of  the  bottle  at  C, 
and  luted  with  the  materials  described  at  the  foot  of 
page  490.  The  bottle  is  then  exposed  to  a  red  heat, 
and  the  gas  which  comes  over  is  received  in  jars  on  the 
pneumatic  apparatus. 

Fig.  3.  and  4.  represent  the  apparatus  for  the  decom* 
position  of  water.     See  page  496. 

Fig.  5.  Pneumatic  tiough  for  collecting  gaseous' 
bodies.  Suppose  a  quantity  of  sulphurated  hydrogen 
gas  is  to  be  collected,  which  is  described  in  page  joj. 
The  iron  filings  and  sulphur  which  were  melted  toge- 
ther in  a  crucible,  and  which  then  form  a  black  brittle 
masSy  are  to  be  introduced  into  the  glass  vessels.  Fig. 
6.  B  is  a  bent  tube  ground  to  fit  the  mouth  D,  and  is 
air-tight.  To  the  other  mouth  C  is  fitted  the  ground 
stopper  A.  One  end  of  the  bent  tube  is  fitted  into 
the  mouth  D,  and  the  other  placed^  under  the  glass  jar 
F  on  the  shelf  of  the  pneumatic  trough  £,  which  is 
filled  with  water  about  an  indi  above  the  surface  of 
the  shell.  The  jar  is  also  previously  filled  with  water, 
cautiously  inverted,  and  set  on  the  shelf.  The  apparatus 
being  thus  adjusted,  muriatic  acid  is  ponred  into  the 
opening  C,  and  the  ground  stopper  is  immediately  re- 
placed. A  violent  eflTervescence  takes  place,  a  great 
quantity  of  gas  is  disengaged,  and  as  there  is  no  other 
way  for  it  to  escape  it  passes  into  the  glass  jar.  When 
this  is  filled,  it  is  removed  to  another  part  of  the  shelf  ^ 
another  jar  which  was  previously  filled  with  water 
is  put  into  its  place,  and  so  on  till  the  whole  gas  is  col-^ 
lected. 

Fig.  7.  Papin*8  digester.  A  is  the  body  of  the  ves- 
sel, which  has  been  generally  made  of  copper  or  iron, 
very  thick  and  strong.  BB  are  two  strong  bars  fixed 
to  the  sides  of  the  vessel.  To  the  upper  end  of  these 
bars  is  fixed  the  cross  bar  C,  through  which  passes 
a  strong  screw  D,  which  presses  on  the  lid  of  the 
vessel  at  £,  co  that  it  is  enabled  to  resist  the  elastic 
force,  of  the  vapour :  and  the  water  can  thus  be 
raised  to  a  higher  temperature  than  the  ordinary  boiK 
iog  point. 

Fig.  8.  This  represents  an  apparatus  for  distilla- 
tion. A  is  the  furnace,  B  is  the  body  of  the  still, 
which  is  genei^iUy  made  of  copper  $  C  is  {he  top  or 
head,  made  of  the  same  metal.  The  vaponr,  as*  it  rises 
from  the  liquid  by  the  application  of  beat,  passes  aloa^ 


the  tube  D,  which  communieates  with  a  spiral  tofae 
in  the  refrigeratory  £,  which  being  filled  with  cold 
water,  the  vapour  is  condensed,  and  passes  out  at  the 
other  extremity  of  the  tnbe  F,  and  b  received  in^  the 
vessel  G. 

Plate  CXLIIL 

Fig.    9.  Glass  Betort. 

Fig.  10.  Tubulated  Betort. 

Fig.  1 1.  Glass  Alembic. 

Fig.  1 2.  Solution  Glass. 

Fig.  13.  Crncible. 

Fig.  14.  Apparatus  (or  obtaining  muriatic  acid  firom 
mnriate  of  soda  by  snlphoric  add.  The  muriate  of 
soda  is  introduced  into  the  retort  A,  and'  by  means  of 
the  bent  tube  B  the  sulphuric  add  is  added.  The  ma- 
trass C  is  adapted  to  the  retort,  to  receive  the  portion 
of  impure  sulphuric  acid  and  muriatic  add  which  passes 
over  towards  tie  end  of  the  operation.  D,  E,  and  F, 
are  bottles  containing  water }  the  quantity  of  whicfa 
sboold  be  equal  in  weight  to  that  of  the  salt  employ- 
ed. These  bottles  are  famished  with  tubes  of  safety 
GG  $  or  the  tube  of  safety  may  be  allied  as  H  in  the 
bottle  £• 

Fig.  15.  Apparatus  for  impregnating  fluids  with 
gases.  A  is  a  tubulated  retort  which  is  joiiied'  to  B, 
a  tubulated  receiver,  from  which  a  bent  tube  C  passes 
to  the  second  receiver  D.  This  last  communicates  with 
the  bottle  F  by  means  of  the  bent  tube  E.  The  end  of  the 
tube  C  which  enters  the  receiver  D  is  furnished  wiA  a 
valve,  which  prevents  the  return  of  any  gas  from  tha 
receiver  D  to  the  receiver  B,  in  case  a  vacoum  should 
take  place  in  the  coarse  of  the  operation  in  the  receiver 
B,  or  in  the  retort  A.  The  gas  which  is  not  absorbed 
by  the  water  in  the  recdver  13,  passes  through  the  teb* 
£  to  the  bottle  F. 

Fig.  16.  A  gaaoneter,  which  is  a  convenient  ap- 
paratus for  holding  gases.  It  is  osnally  made  of  tin 
plate.  A  is  an  inverted  ressel,  whieh  exactly  fits  ano- 
ther, which  is  fixed  within  the  cylinder  B.  When  it 
is  pressed  down  to  the  bottom  of  the  cylinder,  water 
is  ponred  in,  by  which  means  the  onaH  quantity  of  air 
which  remains  in  the  intermediate  spaces,  is  forced  onC, 
and  the  gas  to  be  preserved  may  be  introduced  at  the 
lower  sto|p-cock  C.  The  vessel  A  is  neariy  balanced 
by  the  weights  DD,  which  are  connected  with  it  by 
means  of  the  cords  aaaa^  which  move  on  the  pulleys 
hbkb.  As  the  gas  enters  the  apparatus,  it  forces  up 
the  vessel  A,  and  in  this  way  it  may  be  completely  fil- 
led. It  is  forced  out  by  turning  the  stop*cock  £,  and 
pressing  down  the  vessel  A,  and  may  be  conveyed  in- 
to a  pneumatic  apparatus,  and  received  in  jars  by  means 
of  the  flexible  tube  F. 
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Acetate  of  potash,  n**  987 

Acetic  acidy  history  of,  647 

properties,  650 

analysis,  659 

AoidSf  distinctive  character  of,  456 

importaoee,  ih. 

found  in  animal  bodies,  2608 

Adhesion^  how  it  happens,  59 

accounted  for,  60 

AffimtHj  history  of,  49 

action  of,  explained,  50 

limited,  90 

laws  oif         '  92 

force  of,  X06 

examples  of,  94 

Albumen  from  eggs,  2507 

uses,  2582 

Akhendsis^  most  eminent  of,  25 

.Alckemy^  history  of,  usefal,  31 

declines,  28 

not  fraitful  in  discoveries,       32 

the  reason,  33 

AihaHy  calcined,  1421 

silicated,          .  1450 

AikaUeSf  origin  of  the  name,  897 

characters,  898 

Aium^  history  of,  1418 

preparation,  '4^9 

properties,  1420 

Alumina^  history  of,  1 399 

properties,  1 401 

gelatinous,  1402 

141 1 
1402 
2450 
2828 
2829 
X096 
1098 
XI02 
mo 

2465 
2728 
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Ambergris^ 

composition  of. 
Ammonia^  history  of, 

properties, 

composition, 

salts, 
Ammonuiei 

AmmoSf  liqnor  of,  properties, 

composition. 


of  the  cow,  2731 

composition^  2735 

Amnwtie  acid,  properties  of,  814 

Ammais,  fiinctions  of,  2503 

decomposition,    .  2543 

component  parts,  2553 

Anime^  2442 

Aniimnjff  history  of,  1675 

properties,  1678 

uses,  1691 

Ants^  2848 

Apparatus  described,  265 

Apptimtion  of  chemistry  to  the  arts,      13 

ArgO,  t399 


ArgiUaeeaus  earth,  N^  X399 

Arseniate  of  potash,  987 

Arsenic  acid,  properties  of,  612 

action  of  water  on,  613 

affinities,  617 

Asm^cUida^  2464 
Atmosphere^ 

component  parts  of,         2155 

constitation,  2163 

changes,  2166 

Atmospheric  air,  properties  of,  357 

Atomic  theory,  1 26 

Assotic  gas,  discovery  of,  350 

properties  of,  352 

combines  with  oxygen,       356 

B 

Baeon*s  theory  of  heat,  161 

Bairn  of  Gilead,  2446 

Barium^  1258 

BaryteSf  history  of,  1256 

properties,  1258 

salts,  1268 

Bdellium^  2472 

BeceherU  elements,  43 

Bennoic  acid,  history  of,  714 

properties,  710 

component  parts,  720 

affinities,  722 

Benwnn^  ^454 

BerthoUei  on  affinities,  125 

BergmannU  explanation  of  affinity,        56 

Be9Soards^  2833 

Bife^  properties  of  ^^35 

composition,  2640 

Bismuthf  history  of,  1657 

properties,  1661 

Bitter  matter,  2390 

Biack^  Dr,  on  caloric,  212 

fixed  i^ir,  38 

Blisters^  liquor  of,  ^7^4 

B/oodf  properties,  2613 

serum,  2619 

cruor,  ^^^ 

fibrina,  2628 

constituents  of,  263  z 

inflammatory,  1633 

diabetic,    ^  36^4 

Blue^  liquid,  what,  2304 

Bodies^  capacities  of,  for  caloric,  261 
Boerhaave^  his  distribution  of  bodies,    %^6 

Boilings  229 

point  constant,  230 

Banes^           ^  ^  2743 

composition,  ^749 
of  diiferent  animals, 

of  the  teeth,  2750 

of  fishes,  ^8(45 

Barwiic  acid,  discovery  of,  560 

prepaimtiOD^  567 


Boracic  acid,  composition  and  pro- 
perties, N®  568 


affinities, 
Borate  of  lime, 
BoraXf  history  of, 
properties, 
uses, 
Boron^ 

Boscovich^s  theory  of  cohesion. 
Brain  and  nerves, 
Britain^  chemistry  first  studied  In, 
Brucine^ 

BrugnatelH  on  combustion, 
Butter  of  antimony, 
of  bismuth, 
of  zinc, 

C 
Calamine^ 
Calces  of  metals, 
Cakiwn^ 
Caiomeif 
Caloric^  what, 

Bacon*8  theory  of, 
velocity  of, 
minute  particles, 
reflection, 
ravs  of, 
efliects  of, 
modifications  of, 
elastic  fluids,  effects  on, 
radiated, 
refracted, 
reflected, 
Camel^  urine  of, 
Cameleon^  mineral. 
Camphor^ 

Camphorate  of  potash. 
Camphoric  acid,  history  of, 

properties, 
affinities, 
Cantharides^ 
CdntonU  pyrophorus. 
Caoutchouc^ 
Carbonate  of  potasib, 
Carionf  nature  of,  explained. 
Carbonic  acid,  formation  of, 

names  of, 

method  of  obtaining, 
properties, 
affinities, 
fiital  efiecU  of, 
oxide,  409-xo 

Castor^  2827 

Cauemdishf  Mr,  bis  experiments  en 

water,  38^11 

CertsmSf  '59^ 

Cerumen  of  the  ear,  properties,  2707 

MOipositioD,        2709 
Cheese^  2684 
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Chemistry f  destlnatzon  of,  N^  I 

tmporUnce  of  to  man,  7 

RpplicatiOD  of,  to  the  arts,     13 

an  art  among  the  £g7p* 

tiansy  1 7 

Greekty  18 

Fhoeuiciana,  19 

Chinese,  20 

Romans,  21 

Chloric  acld^  553 

Chlorides^  549 

Chlorine^  539 

ChloruretSy  549 

Chromaie  of  potash,  986 

Chromic  acid,  discoverj  o^  635 

uses,  641 

Churning^  process  of,  2679 

Cinnabar^  1 701 

Citrate  of  potash,  1005 

Citric  acid,  found  in  fruits^  680 

compounds  of,  690 

affinities,  691 

Civet  ^  2826 

Coagulation^  cause  of,  ^5^^ 

Cobalt  f  1593 

CoMnealf  2851 

Cohesioftf  force  of,  68 

Newton^s  theory  of,  70 

Desagnliera^s,  71 

Bo8covich*s,  72 

CoU  reflected,  272 

accounted  for,  273 

Colour^  1 50 

Colouring  matter,  2368 

Columbate  of  potash,  986 

Columbic  acid,  discoverj  of,  642 

properties,  644 

Obkimbiumf  history  of,  ^572 

analysis,  1574 

Combustion^  i^S 

Concretions^  morbid,  2786 

found  In  pineal 

gland,  2787 

saHvary^  2788 
pulmonary,  2790 

compoaitioB  of,  2792 

biliary,  2793 

urinary,  2799 

properties  q(^  2aoz 

constituents,  2802 

solvents,  2813 

how  used,  2814 

gouty,  properties  of,  28 1 7 
ftction  of  alkn- 

lies  OP,  2818 

S^ivoy  2447 

CopMl,  2443 

Copper f  history  of,  ^95^ 

ores,  1959 

pn^rties,  1961 

alloys,  2005 

Corrosive  sublimate,  1738 

Cow^  urine  0^  2i668 

Crabs  eyes,  2853 
Qrmfffiirdf  Dr,  hie  toethod.of  asoer* 
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taining  the  capacities  of  bodies 
for  caloric,  N^  262 

Cruor  of  blood,  2628 

Crtfstallifsatibn  accounted  for,  82 

by  Newton,   83 

Hauy,  84 

Curdf  2683 

of  milk  of  difierent  animals,  2692 

Cutis  or  true  skia,  2754 

D. 
Daiion  on  caloric,  269 
Davy*s  discoveries,  914 
Decomposition  of  animals,  2543 
Definition  of  chemistry,  i 
Delphine^  2496 
Desaguliers  on  cohesion,  71 
Detonation^  what,  337 
Diamond^  397 
found  in  the  torrid  zone,  399 
form  of,  400 
properties,  401 
production  of  its  combus- 
tion, 402 
a  simple  substance,  403 
compared  with  charcoal,  404 
Different  affinities  among  bodies,,  112 
Digestion^  2519 
nature  of,  unknown,  2523 
Discoveries  of  the  alchemists,  30 
importance  of  39 
DragonU  blood,  2441 
Dropsy^  liquor  of,  2764 

E. 
Earths^  properties  of,  1 165 
Effects  of  light  on  metallic  oxides,  152 
caloric,  175 
solubility,  100 
Egg  yields  albumen,  2567 
^gg*f .  2834 
Egyptians^  their  knowledge  of  che- 
mistry, 17 
Elastic  fluids,  183 
Elemif  2445 
Elements  o(  hoAte^  41 
Epidermis  of  the  skin,  2752 
Epsom  salt,  ^343 
Ether^  formation  of,  832 
names,  833 
sulphuric,  834 
nitric,  844 
muriatic,  853 
Evtqtoration  explained,  80 
Euchhrine^  551 
Euphof^bium^  2463 
Eatamples  of  affijiity,  .  94 
Estcrementf  ^39 
Espansion^  178 
quantity  of  202 
Extractive  matter,  2361 
Eye^  humours  of^  2701 
of  sheep,  2702 
humauy  2703 

F. 

^«^»  2599 

Fermentation^  acetous^  2284 
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Fermentation^  vinous,  N^  2274 

panary,  2287 

FibrinOf  obtained  from  blood,  2583 

muscle,  2584 
properties,  2585 
composition,  2587 
Flint  and  steel,  effects  of^  277 
Flowers  of  bismuth,  1 66' 
of  zinc,  ^IS^ 
Fluate  of  potash,  968 
of  lime,  X2o8 
Fluidity^  20J 
owing  to  an  increase  of  ca- 
loric, 212 
Fluids^  elastic,  loi 
Flvo-boric  acid,  573 
Fluoric  acid,  history  of,  559 
properties,  561 
composition,  ^6^ 
affinities,  ^^^ 
FoUuSf  crust  on,  2727 
nature  of,  2728 
Fourcroy'*s  experiments  00  water,        392 
France^  chemistry  studied  in,  37 
Freezing  mixtove,  how  used,  275 
Friction^  29O 
Frigorijic  particles,  271 
Fnlminatsng  gold,  2999 
nsefcory,  1731 
platinum,  2135 
powder,  950 
silver,  204S 
G. 
Galbanmn^  2468 
Gallic  acid,  properties  of,  706 
affinities,  713 
Galvanism^  employment  of,  in  che- 
mical analysis,  914 
Gamboge^  2471 
Gases  not  luminous,  157 
expand  equally,  206 
azo(ic,  3jo 
nitrous  oxide,  563 
nitrous,  369 
Geliututef  255J 
Glass  of  antimony,  2604 
Goldf  history  of,  2077 
properties,  2080 
affinities,  2088 
salU,  2089 
fulminating,  2099 
alloys,  2109 
GheinOf  hktory  of,.  1465 
.   properties,  1467 
salts,  1473 
Gluten^  properties  of,  2351 
Good  conductors,  what,  246 

use  of,  248 
CrreekSf  their  kaowlcdge  of  cbemi- 

stry,  18 

Guinea  pig,  urine  ef,  2671 

GaoBi,  properties,  2301 

distillation  of,  2305 

resiai,  2459 

GsmfWfder^  947 

Gtm^foufder^ 


Index* 

GuB'fowdcr^  pre|Minitioo,  N*  J^o 

natore  of,  5^9 

Goniac^  2448 

XI* 

Hair  and  naiU^  2807 

action  of  water  ob,  2808 

action  of  acids  O0|  2781 

distillation  of,  2780 

composition,  2785 

Hartihttm^  2823 

Homf^M  theory  of  crystallization^  84 

jHjboI  explained|  196 

latent,  224 

from  condensation,  278 

by  friction,  284 

animal  ^51 7*  ^^ 

HiHorg  of  chemistry,  16 

Himey^  2845 

Hoohe*s  theory  of  light,  312 

Horn  firom  sheep,  &c«  2822 

JETonr,  nrine  of,  2667 

Howard^s  fulminating  powder,  1731 

Halme*s  experiments  on  light,  149 

HwdrMic  acid  £^6 

Hydrogen  gas,  hbtory  of,  373 

properties,  375 

a  remedy  in  disease,  378 
Hfpvoxymuriatic  acid, 

how  obtained,  556 
composition  of  558 

affinities,  559 

I. 

lee^  water  in  the  state  of,  394 

Importance  of  chemistry,  7 

Inflammable  substances,  816 

names  of,  818 

history,  819 

properties,  821 

constituents,  829 

Inflection  of  light,  135 

Ink^  black,  how  to  make,  1936 

sympathetic,  1608 

JWiSar,  SSS 

Iridium  examined,  ^i  53 

Jron,  history  of,  1 880 

ores,  1882 

properties  1884 

cast,  its  properties,  1896 

salts,  1903 

alloys,  194J 

Jitmtr,  Sr,  his  coofiimation  of 

Black's  theory,  236 

luory  from  the  elephant,  2821 

K. 

KerateSf  2852 
KirwanU  method  of  cstinnting  the 

force  of  affinity,  no 

objections  to  it  by 

Morreau  and 

Berthollet,  in 

method  of  ascertaining  the 

quantity    of   wator  in 

solphonc  aoid,  469 
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Koamist,  N*"  2686 


Lahdanum^ 
LaCf 

Laccic  acid,  discovery  of, 
properties  of, 
Lactic  acid,  discovery  of, 
properties  of, 
affinities  of, 
Lana  pbiloscpliica, 
Lavoisier  on  caloric, 
Lawt  of  affinity, 
Lead^ 

properties  of, 
salts  of, 
alloys  of, 
UgqmenU^ 
Lights  velocity  of, 
particles, 
effects, 
reflection  of, 
rays  of, 
inflection, 
refraction, 
transparency, 
undulating  fluid, 
LimboufvU  idea  of  affinity. 
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laatCf  properties  and  composition  of,  Z170 

affinities,  11 75 

salts,  1181 

Uquid^  water  in  the  state  of,  395 

Liquor  silicom,  '45^ 

of  the  amnios,  properties,  2725 

dropsy,         2735, 6 

blisteiv,  ih. 

Litharge^  1834 

LithinOf  '^95 

M. 

Magistery  of  bismuth,  x  669 

Magnesia^  history  of,  '33^ 

properties,  1334 
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2430 

2337 

75 
76 

3«3 

^337 

9 

75* 

760 

2770 
1700 
1702 

»705 


uses, 
Malate  of  potash, 
Make  acid,  history  of, 
properdes, 
Manganese^  history  of, 
ores, 

properties, 
oxides, 
Manganeseotts  acid, 
Manganesic  acid, 
Mastic^ 
Mastic  acid. 
Matter^  solid, 
fluid, 
Mayow^s  theory  of  light, 
Meconic  acid, 
Medicine^ 

Meiiitic  acid,  discovery  of, 
properties, 
composition. 
Membranes^ 
Mercury^  history  of, 
analysis, 
properties. 


Mercury^  affinities, 

fulminating, 
Metals^  importance  of, 
brilliancy, 
density, 
ductility, 
fusibility, 
imperfect, 
perfect, 
Milk^  properties  of  cow^s 

separates  into  two  parts, 
coagulation  of, 
ferments, 
composition. 
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comparison  of  different  kinds,  2690 

MiffepedeSf  2847 

JI«Mera/ cameleon,  1652 

waters,  classes  of,  2194 

gasea,  2200 

salts,  2204 

analysis,  2207 

Minerals^                  '  9 

Mixture^  source  of,  29 1 

MixtareSf  freezing,  274 

Moiybdate  of  poUsh,  985 

Molybdena^  history  of,  1555 

properties,  1557 

Molybdic  acid,  history  of,  627 

properties,  628 

Morphine^  2496 

Mother  of  pearl,  2855 

Mucus  of  the  nose,  2706 

Muriate  of  potash,  uses  of,  958 

properties,  960 

composition,  •  966 

lime,  1 298 

Muriatic  acid,  names  of,  522 

properties,  526 
supposed  formation  of,  357 

uses,  536 

affinities,  538 
Murray*s  (Br.)  views  of  mineral 

waters,  2225 

MttsdeSf  structure  of,  2759 

composition,  .^7^3 

boiled,  2765 

roasted,  2796 

properties,  ^7^7 

Musk^  2825 

Myrrif  2466 

N. 

Narcotic  matter,  2392 

Naturai  history,  3 

pliilosophy,  4 

Newton'* s  theory  of  cohesion,  70 

cryiftallixation,  83 

NicMy  history  of,  '^15 

properties,  1618 

alloy  of  1624 

Nitrate  of  potash,  properties,  942 

954 

497 
498 

502 

504 

Nitrvgen 


uses, 


Nitric  acid,  names  of, 
history, 
properties, 
absorbs  water, 
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NtMc  oxide  gM,  how  pra^red|  N^  369 

Nitric  oxide  gai,  propertios  of,  370 

combine  i?  ith  oxj* 

Nitrogen^  see  ifctoftc  gas. 

Nitrous  oxide  gas,  363 

properties  ot,  365 

taste  and  smell  o(^  367 

Nomeneiaturef  new,  40 

O. 

Oi/r,  of  two  kinds,  S61 

fixed,  preparation  of,  864 

properties,  866 

composition,  868 

randicity,  872 

^  uses,  877 

volatile,  characters  of,  879 

fragrance,  883 

fluidity,  884 

taste,  887 

uses,  894 

OUhanum^  246 1 

Opoialsamum^  3446 

OpoponaXy  3470 

Osmium^  2154 

Oxalate  of  potash,  992 

Oxalic  acid  found  in  plants,  063 

properties  of,  ,66  c 

component  parts,  668 

afllnities,  669 

Oxidation^  15T7 

Oxide,  363 

Oxiodic  acid,  557 

Oxygen,  discovery  of,  341 

how  obtained,  343 

properties  345 

efliects  of,  in  combostion,         346 

animals  live  in,  347 

combines  with  bodies,  348 

Oxygenated  water,  properties,  2862 

uses,  2863 

Oxygenation  of  acids,  3856 

water,  2861 

P. 

Bcdladium,  properties  of,  2149 

Paracelsus,  account  of,  20 

ParHclei,  frigorific,  27 1 

P'carlt  2856 

white,  1669 

Percusehn,  soorte  of  caloric,  277 

Pewter,  1822 

Philosophers  stone,  23 

PJtosphate  of  lime,  2805 

ammonia,  2806 
Phosphorous  acid, 

properties,  586 

composition,  592 

affinities,       /  594 

Photnictans,  23 

Phlogiston,  supposed  to  be  light,  315 

Phosphorated  hvdrogen  gas,  426 

Phosphoric  acid^  properties  of,  576 

Phosphorus,  history  of,  415 
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Phosphorus,  exists  in  bones,  Mo  416 

how  obtained,  417 

purified,  418 

combostion  of,  424 

combines  with  azote,      425 


Pwtet  on  caloric, 

experimentSi 
Pinchbeck, 
Pitch, 

Platesj  explanation  of. 
Platinum,  properties  of, 
salts 

fulminating, 
alloys. 
Potash,  names  of, 

preparation, 
purification, 
properties, 
uses  of, 
Potassium, 
Powder,  fulminating, 
Priestley  on  air, 

on  water, 
Propolis, 

Prussic  acid,  history  of, 
discovery, 
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examined  by  Macquer,    779 

Bergman,   781 

Scheele,      683 

properties,  79^ 

affinities,  8ox 

Pu^  nature  of,  2736 

how  to  distingnish,  ^74^^ 

Pyrites,  1901 

Pyrophorus  of  Canton,  X44 

Q. 
Q^ttick'lime, 

silver,  1 700 

R. 
Rabbits,  urine  of,  2670 

Radiatim  not  the  only  cause  of  cool- 
ing, ^  254 
Rays,  solar,  of  three  kinds,                   30  x 

coloured  and  heated,     173 
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invisible^ 
Red  precipitate, 
Reftectwn  of  light. 
Refraction, 
Reflection  of  caloric, 
Repidsion, 
Rgraction, 
Resins,  vegetable,   . 

from  bile, 
Respiration, 

changes  on  the  air, 

blood, 
Rhodium, 
Rosacic  acid,  origin  of, 

properties, 
Rosin, 

8. 
Saclaetic  acid,  history  of 
Sagapenum^ 
Saliva,  properties  of, 
composition. 


Saliva  eS  the  horse^ 
Sandaracp 
Sarcocol, 

Saturation,  what. 
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Cliemniti      CH£MNIT2y  Martiv,  m  faoKnM  Lutheran  di- 
ll        vine,  the  dIscipW  of  Melancthon,  w aa  born  iX  Britzen 
Chercin.    j^  Brandenburg,  in  1^22.     He  waa  employed  in  seve- 
ral important  negotiations  bj  the  princes  of  the  same 
eommunion;  and  died  in  1589.     His  principal  work 
is  the  Exfliaien  of  the  Council  of  Trent,  in  Latin. 

CHEMOSH.    See  Chamos. 

CHEMOSISy  a  diaease  of  the  ejes,  proceeding  from 
an  inflammation  ;  wherein  the  white  of  the  eye  swells 
above  the  black,  and  overtops  it  to  such  a  dec^ree,  that 
there  appears  «  sort  of  gap  between  them.  Others  de- 
fine it  diflerently* 

CHENIER,  Marie  Jo$&?h  ds,  a  French  writer 
on  politics  and  general  litenUnre.    6eo  Supplement. 

CHENOPODiUM,  Goose-Foot,  or  WUd  Orach. 
See  Botany  Index. 

CHEPELIOl  an  island  in  the  bay  of  Panama  and 
province  of  Dariea,  m  South  America,  situated  about 
three  leagues  from  the  city  of  Panama,  which  it  sup- 
plies with  provisions.     W.  Long.  8i.  N.  Lat.  9. 

CHEPSTOW,  a  market  town  of  Monmouthshire 
in  England,  seated  on  the  river  Wye,  with  2581  inha- 
bitants in  1 81 1.     W.  Long.  2.  40.  N.  Lat.  51.  40. 

CHEQ,  or  CkEiiir,  the  prince  of  Mecca,  who  is,  as 
it  were,  high-priest  of  the  law,  and  sovereign  pontiff  of 
all  the  Mahometano  of  whatever  sect  or  country  they 
be.     See  Caliph. 

The  grand  vigiuor)  eophis,  moguls,  khans  of  Tarta- 
Tj^  &c.  send  him  jrearly  presents,  especially  tapestry  to 
cover  Mahomet's  tomb  withal,  together  with  a  sump- 
tuous tent  for  himself,  and  vast  sums  of  money  to  pro- 
vide for  all  the  pilgrims  during  the  17  days  of  their 
devotion. 

C  HERA  SCO,  a  strong  and  considerable  town  of 
Italy,  in  PiedaMttt,  and  capital  of  a  territory  of  the 
same  name,  with  a  strong  citadel,  belonging  to  the 
king  of  Sardinia^  whore  he  retired  in  1706,  during  the 
siege  of  Turin.  It  is  seated  at  the  confluence  of  the 
rivers  Stnria  and  Tanaro,  upon  a  mountain.  £.  Long. 
7.  ^S'  N.  Lau  44*  35. 

CHERBURG9  a  seaport  town  of  France,  in  Nor- 
mandy, with  a  barboor  and  Augustine  abbey.  It  is 
remarkable  lor  the  loa-fight  between  the  English  and 
French  fleets  in  169  a,  wbea  tibe  latter  were  beat,  and 
upwards  of  twenty  of  their  men  of  war  burnt  near 
Cape  la  Hogue*  The  British  landed  here  in  August 
1758,  and  took  the  tewn,,with  the  ships  in  the  bason, 
demolished  the  fortifications,  and  mined  the  other 
works  which  had  been  long  carried  on  for  enlarging 
the  harbour.  The  work  was  resumed  in  1783,  upon  the 
the  plan  of  sinking  large  conical  masses  of  stone  in  the 
sea,  to  break  the  force  of  the  waves.  They  were,  how- 
ever, thrown  down,  and  the  work  was  abandoned,  about 
1 808.  Since  that  an  artificial  harbour,  capable  of  hold- 
ing 50  sail  of  the  line,  has  been  excavated  out  of  the 
solid  flrronnd.     E.  Long.  i.  38.  N.  Lat.  49.  38. 

CUEREM,  among  the  Jews,  is  used  to  signify  a 
species  of  annihilation.     See  Annihilatiok. 

The  Hebrew  worm  cherem^  signifies  properly  to  de^ 
Ttroy^  exterminate^  devote^  or  anathematise. 

Cherem  is  likewise  sometimes  taken  for  that  which 
is  consecrated,  vowed,  or  offered  to  the  Lord,  so  that 
it  may  no  longer  be  employed  in  common  or  profane 
uses.  No  devoted  thing  that  a  man  shall  devote  unto 
the  Lord,  of  all  that  be  bath  of  man  and  beast,  and 
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of  the  field  of  his  possession,  shall  be  sold  or  redeemed-,   clmm 
every  devoted  thing  is  most  holy  to  the  Lord  \  jone       | 
devoted,  which  shall  be  devoted  of  men,  shall  he  re- ,  Cbmb. 
deemedf  but  shall  surety  be  put  to  death*    There  are 
some  who  assert  that  the  persons  thus  devoted  were  put 
to  death  \  whereof  Jephtha's  daughter  is  a  memorable 
exare^e.     Judges  xi.  29.  &c* 

Cher&m  is  also  used  for  a  kind  of  ezcommoaicatiob 
in  use  among  the  Jews,     See  NiDDUi. 

CHEBESOUL,  or  Chahrzul,  a  town  in  Turkey 
in  Asia,  capital  of  Curdiatan,  and  the  seat  of  a  begler- 
beg.     £.  Lon^.  45.  1 5.  N«  Lat.  36.  O. 

CHERILUS,  of  Samoa,  a  Greek  poet,  flonnabed 
479  y^ars  before  Christ*  He  sung  the  victory  gained 
by  the  Athenians  over  Xerxes,  and  was  reivarded  with 
a  piece  of  gold  for  every  verse.  His  poem  had  after- 
wards the  honour  of  being  rehearsed  yearly  with  the 
works  of  Homer. 

CHERLERIA.    See  Botany  Indem. 

CHERLESQUIOB,  in  Turkish  aSatis,  denotes  a 
lieutenant  general  of  the  grand  signior's  amies. 

CHERMES,  in  Zoo%y,  a  genus  of  insects  belong- 
ing to  the  order  of  inseota  hemiptera.  See  Emroifo* 
LOGT  Index, 

Chermes  Mineral.    See  KcRMES. 

Cherrt-island,  an  island  in  the  northern  ocean  j 
lying  between  Norway  and  Greenland,  in  £•  Long. 
20.  5.  N.  Lat.  75.  o. 

CffERRY'Tree.    See  iSiUKUS,  Botany  Lidex. 

CHERSON,  a  town  in  Europe,  in  Russia,  sitnated 
on  the  Dnieper,  about  60  miles  from  its  mouth*  It 
was  founded  in  1778,  and  increased  rapidly  fer  some 
time  ^  but  owing  to  the  unhealthiness  of  the  situation, 
and  the  difficulty  of  navigatinff  the  river,  it  has  since 
declined.     E.  Long.  33.  5.  N.  Lat.  46.  20. 

CHERSONESUS,  among  modem  geographen,  the 
same  with  a  peninsula }  or  a  continent  almost  enoon- 
passed  ronnd  with  the  sea^  only  joining  to  tho  nain  land 
by  a  narrow  neck  or  isthmus.  The  word  is  Greek 
;^r«nirK  >  of  x^f^*  httdi  and  nrHt  island;  which 
signifies  the  same.  In  anoient  geography,  it  waa  ap- 
plied to  several  peninsulas;  as  the  Chersonesus  Aarea, 
Cimbrica,  Taurica,  and  Thracica,  now  thought  to  be 
Malacca,  Jutland,  Crim  Tartary,  and  Romania. 

CHERT,  PrmosiLCx,  Lapis  Comeus^  tho  jEfars- 
stein  of  the  Germans.    See  Mineralogy  Index. 

CHERTZEY,  a  market  town  of  Surry  in  Engknd, 
aboot  seven  miles  west  firom  Kingston  upon  Thasses. 
VV.  Long.  30.  N.  Lat.  51*  25. 

CHERUB,  (plural,  Cherubim)  ;  a  celestial  spirit, 
which  in  the  hierarchy  is  placed  next  to  tho  seraphiin. 
See  Hierarchy. 

The  term  cheruby  in  Hebrew,  is  sometimes  taken  for 
a  calf  or  ox.  Ezekiel  sets  down  the  face  of  the  cherub 
as  synonymous  to  the  face  of  an  ox.  The  word  cherub^ 
in  Syriac  and  Chaldee,  signifies  to  till  orphwy  which 
is  the  proper  work  of  oxen.  Cherub  also  signifies 
strong  and  powerfuL  Grotins  says,  that  the  cheru* 
bim  were  figures  much  like  that  of  a  calf.  Bochart 
thinks  likewise,  that  the  cherubim  were  more  like  to 
the  figure  of  an  ox  than  to  any  thing  besides  $  and 
Spencer  is  of  the  same  opinion.  Lastly,  St  John,  in 
the  Revelation,  calls  cherubim  beasts.  Josephus  says 
the  cherubim  were  extraordinary  creatures,  of  a  figure 
unknown  to  mankind.  Clemens  of  Alexandria  be- 
lieves, 
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thcfti^    Iieres,  that  the  Egyptians  imitated  the  cherabim  of 
I        the  Hebrews  in  the  representations  of  their  sphinxes 
Ciicsf Idea,  up j  th^jf  hierogljphical  animalSi     All  the  seTeral  de- 
scriptions which  the*  scripture  givas  os  of  chembiniy 
differ  from  one  another  ;  bat  all  agree  in  representing 
them  as  a  fignre  composed  of  various  creatures,  as  a 
nian,  an  ox,  an  eagle,   and  a  lion.     Such  were  the 
cherubim  described  bj  Ezekiel.     Those  which  Isaiah 
saw,  and  are  called  aerapkim  by  him,  had  the  figure 
of  a  man   with   six  wings  ;  with  two  whereof  they 
covered  their  faces,  with  two  more  they  covered  their 
feet,    and   with   the    two    others  they   flew.      Those 
which  Solomon  placed  in  .the  temple  at  Jerusalem  are 
supposed  to  have  been  nearly  of  the  same  form.    Those 
which  St  John  describes  in  the  Revelation  were  all 
eyes  before  and  behind,  and  had  each  six  wings.     The 
first  was  in  the  form  of  a  lion,  the  second  in  that  of  a 
calf,  the  third  of  a  man,  and  the  fourth  of  an  eagle. 
The  fignre  of  the  cherubim  was  not  always  uniform, 
since  they  kre  differently  described  in  the  shapes  of  meni 
eagles,  oxen,  lions,  and  in  a  composition  of  all  these 
figures  put  together.     Moses  likewise  calls  these  8yro« 
bolical  or  hteroglyphical  representations,  which  were 
embroidered  on  the  veils  of  the  tabernacle,  chtruMn  of 
costly  work.     Such  were  the  symbolical  figures  which 
the  Egyptians  placed  at  the  gates  of  their  temples  and 
the  images  of  the  generality  of  their  gods,  which  were 
commonly  nothing  but  statues  composed  of  men  and 
animals. 
CHERVIL.    See  Crjerofrtllum,  Botant  In* 

CHESAPEAK,  in  America,  one  of  the  largest 
bays  in  the  known  world.  Its  entrance  is  between 
Cape  Charles  and  Cape  Henry  in  Virginia,  12  miles 
wide;  and  it  extends  270  miles  to  the  northward, 
dividing  Virginia  and  Maryland.  Throngb  this  ex- 
tent it  is  from  7  to  18  miles  broad,  and  generally  about 
9  fathoms  deep  ;  affording  many  commodious  har- 
bours, and  a  safe  and  easy  navigation.  It  receives  the 
waters  of  the  Susquehannah,  Potomak,  Rappahannock, 
York,  and  James  rivers,  which  are  all  large  and  navi- 
gable. 

CHESELDEN,  Williaw,  an  eminent  anatomist 
and  surgeon,  was  bom  at  Bnrrow  on  the  Hill|  in  the 
county  of  Leicester,  descended  from  an  ancient  family 
in  the  county  of  Rutland,   whose  arms  and  pedigree 
are  in  Wright^s  **  History  of  Rutland.**     He  received 
the  rudiments  of  his  professional  skill  at  Leicester  \ 
and  married  Deborah  Knight,  a  citizen*8  daughter, 
by  whom  he  bad  one  daughter,  Williamioa  Deborah* 
In  17 13  he  published  his  Anatomy  of  the  Human 
Body,  one  volume  8vo}  and  in  1723,  A  Ti^eati.^  on 
the  High  Operation  for  the  Stone.     He  was  one  of 
the  earliest  of  his  profession  who  contributed  by  his 
writings  to  raise  it  to  its  present  eminence.     In  the 
beginning  of  1736,  he  was  thus  hononrably  mention- 
ed by  Mr  Pope :    **  As  soon  as  I  had  sent  my  last 
letter,  I  received   a  most   kind   one  from   you,   ex- 
pressing great  pain  for  my  late  illness  at  Mr  Chesel- 
denV     I  conclude  you  wa^  eased  of  that  friendly  ap- 
prehension  in  a  few  days   after  yon  had  dispatched 
yours,  for  mine  must  have  reached  you  then.     I  won- 
dered a  little  at  your  query,  Who  Cheseiden  was  P    It 
shows  that  the  truest  merit  does  not  travel  so  far  any 
WAV  as  on  the  wings  of  poetry :  he  is  the  most  noted 
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and  most  deserving  man  in  the  whole  profession  of  chi-  Chcie!deii 
rurgrery }  and  has  saved  the  lives  of  thoosands  by  his        N 
manner  of  cutting  for  the  stone."    He  appears  to  have  .  ^*'^*"^- 
been  on  terms  of  the  most  intimate  friendship  with  Mr        ' 
Pope,  who  frequently,  in  his  Letters  to  Mr  Richard- 
son, talks  of  dining  with  Mr  Cheselden,  who  then  lived 
in  or  near  Queen  Square.     In  February  17379  Mr 
Cheselden  was  appointed  surgeon  to  Chelsea  hospital. 
As  a  governor  of  the  Foundling  Hospital,  he  sent  a 
benefaction  of  50I.  to  that  charity.  May  7.  17519  in- 
closed in  a  paper  with  the  following  lines : 

rris  what  the  happy  to  th*  onhappy  owe ; 

For  what  man  gives,  the  gods  by  him  bestow.  PoFX. 

• 

.  He  died  at  Bath,  April  ix.  1752,  of  a  disorder  arising 
from  drinking  ale  after  eating  hot  buns.  Finding 
himself  uneasy,  he  sent  for  a  physician,  who  advised 
vomiting  immediately  $  and  if  the  advice  had  been 
taken,  it  was  thought  his  life  might  have  been  saved. 
By  his  direction,  he  was  buried  at  Chelsea. 

CHESHIRE,'  a    maritime    county    of  England, 
bounded  by  Lancashire  on  the  north ;  Shropshire  and 
part  of  Flintshire  on  the  soutli ;  Derbyshire  and  Staf- 
fordshire on  the  east  and  south-east ;  and  Denbigh- 
shire and  part  of  Flintshire  00  the  west  and  north-west* 
It  extends  in  length  about  44  miles,  in  breadth  25 } 
and   is  supposed   to  contain  676,600  acres.      Both 
the  air  and  soil  in  general  are  good.     In  many  places 
of  the  country  are  peat  mosses,   in  which  are  often 
found  trunks  of  fir-trees,  sometimes  several  feet  under 
ground,  that  are  used  by  the  inhabitants  both  for  fuel 
and  candles.     Here  also  are  many  lakes  and  pools  well 
stored  with  fish  i  besides  the  rivers  Mersey,  Weaver, 
and  Dee.     The  number  of  inhabitants  in  x8ii  was 
227,031.     This  county  also  abounds  with  wood:  but 
what  it  is  chiefly  remarkable  for,  is  its  cheese,  which 
has  a  peculiar  flavour,  generally  thought  not  to  be  in- 
ferior to  any  in  Europe }  (see  Cheesk).     The  princi- 
cipai   towns  are,  Chester  the   capital,  Cholmoodely, 
Namptwitch,  Sec 

William  the  Conqueror  erected  this  county  into  a 

Slatinate,  or  county  palatine,  in  favour  of  his  nephew 
ugh  Lupus,  to  whom  he  granted  the  same  sovereign- 
ty and  jurisdiction  in  it  that  he  himself  had  in  the  rest 
of  the  island.     By  virtue  of  this  grant,  the  town  of 
Chester  enjoyed  sovereign  jurisdiction  within  its  own 
precincts ;  and  that  in  so  high  a  degree,  that  the  earls 
held  parliaments,  consisting  of  their  barons  and  tenants, 
which  were  not  bound  by  the  acts  of  the  English  par- 
liament: hot  the- exorbitant  power  of  the  palatinates 
was  at  last  reduced  by  Henry  VIII. ;   however,  all 
cases  and  crimes,  except  those  of  error,  foreign  plea, 
foreign  voucher,  and  high-treason,  are  still  heard  and 
determined  within  the  sbire.     The  earls  were  ancient- 
ly superiors  of  the  whole  county,  and  all  the  landholders 
were  their  vassals,  and  under  the  like  sovereign  alle- 
giance to  them  as  they  were  to  the  kings  of  England  i 
but   the   earldom   was  united   to  the  crown    by  Ed- 
ward HI.  since  which  time,  the  eldest  sons  of  king* 
of  England  have  always  been  earls  of  Chester,  as  well 
as  princes  of  Wales.     Cheshire  sends  four  members  to 
parliament ;  two  for  the  county,  and  tiro  for  the  capital. 
See  Cheshire,  Supplement. 

CHESNE,  Andrew  dii,  styled  the  father  of  French 

5  F  history. 


CHE 


C    778    ] 


CHE 


Chetne 
H 


hbtoryi  ^as  born  in  1584.  He  trrote,  i.  A  history 
of  the  popes.  2.  A  history  of  England.  3.  An  in- 
quiry into  tlie  antiquities  of  the  towns  of  France.  4* 
A  history  of  the  cardinals.  5.  A  bibliotheca  of  the 
authors  who  have  written  the  history  and  topography 
of  France,  &c.  He  was  crushed  to  death  by  a  cart, 
in  going  from  Paris  to  his  country  house  at  Verriere, 
in  1640. 

CH  E8NUT-TREE.  See  Fagus,  Botany  Index. 
CHESSy  an  ingenious  game  performed  with  differ* 
ent  pieces  of  wood,  on  a  board  divided  into' 64  squares 
or  houses  ;  in  which  chance  has  so  small  a  share,  that 
it  may  be  doubted  whether  a  person  ever  lost  a  game 
but  by  his  own  fault. 

£ach  gamester  has  eight  dignified  pieces,  viz.  a 
king,  a  queen,  two  bishops,  two  knights,  and  two 
rooksy  also  eight  pawns }  all  which,  for  distinction's 
sake,  are  painted  of  two  different  colours,  as  white  and 
black. 

As  to  their  disposition  on  the  board,  the  white 
king  is  to  be  placed  on  the  fourth  black  house  from 
the  corner  of  the  board,  in  the  first  and  lower  rank  ; 
and  the  black  king  is  to  be  placed  on  the  fourth 
white  house  on  the  opposite,  or  adversary's,  end  of  the 
board.  The  queens  are  to  be  placed  next  to  the 
kings,  on  houses  of  their  own  qolonr.  Next  to  the 
king  and  queen,  on  each  hand,  place  the  two  bishops } 
next  to  .them,  the  two  knights  j  and  last  of  all,  on 
the  corners  of'  the  board,  the  two  rooks.  As  to  the 
pawns,  they  are  placed,  without  distinction,  on  tbe 
seeond  rank  of  the  house,  one  before  each  of  the  dig* 
nified  pieces. 

Having  thus  disposed  the  men,  the  onset  is  com* 
monly  begun  by  the  pawns,  which  march  straight  for- 
ward in  their  own  file,  one  house  at  a  time,  except 
the  first  move,  when  it  can  advance  two  houses,  but 
never  moves  backwards :  the  manner  of  their  taking 
the  adversary's  men  is  sidewiae,  in  the  next  house 
forwards }  where  having  captivated  the  enemy,  they 
move  forward  as  before.  The  rook  goes  forward  or 
crosswise  through  the  whole  file,  and  back  again. 
The  knight  skips  backward  and  forward  to  the  next 
bouse,  save  one,  of  a  different  colour,  with  a  sideling 
march,  or  a  slope,  and  thus  kills  his  enemies  that  fall 
in  his  way,  or  guards  his  friends  that  may  be  exposed 
on  that  side.  The  bishop  walks  always  in  the  same 
colour  of  the  field  that  he  is  placed  in  at  first,  forward 
and  backward,  aslope,  or  diagonally,  as  far  as  he  lists^ 
The  queen's  walk  is  more  universal,  as  she  takes  all 
the  steps  of  the  before-mentioned  pieces,  excepting 
that  of  the  knight ;  and  as  to  the  king's  motion,  it  is 
one  house  at  a  time,  and  that  either  forward,  back- 
ward, slo^ng,  or  sidewise. 

As  to  the  value  of  the  different  pieces,  next  to  the 
king  is  the  queen,  after  her  the  rooks,  then  the  bi- 
shops, and  last  of  the  dignified  pieces  comes  the  knight* 
The  difference  of  the  worth  of  pawns,  is  not  so  great 
as  that  of  noblemen  ;  only,  it  must  be  observedi  that 
the  king's  bishop's  pawn  is  the  best  in  the  field,  and 
therefore  the  skilful  gamester  will  be  careful  of  him* 


It  ought  also  to  be  observed,  that  whefeas  any  man 
may  be  taken,  when  he  falls  within  the  reach  of  any 
of  the  adversary's  pieces,  it  is  otherwise  with  the  king, 
who,  in  such  a  case^  is  only  to  be  saluted  with  the 
word  cheeky  warning  him  of  his  danger,  out  of  which 
it  is  absolutely  necessary  that  he  move  }  and  if  it  so 
happen  that  he  cannot  move  without  exposing  himself 
to  the  like  inconveniency,  it  is  check-mate,  and  the 
game,  is  lost.     The  rules  of  the  game  are, 

1.  In  order  to  begin  the  game,  the  pawns  most  be 
moved  before  the  pieces,  and  afterwards  the  pieces  must 
be  brought  oot  to  sopport  them.  The  king's,  queen's, 
and  bishop's  pawns,  should  be  moved  first,  that  the 
game  may  be  well  opened  j  the  pieces  most  not  be 
played  out  early  in  the  game,  because  the  player  may 
thereby  lose  his  moves:  but  above  all,  the  game 
should  be  well  arranged  before  the  qneen  is  played 
out.  Useless  checka  should  also  be  avoided,  unless 
some  advantage  is  to  be  gained  by  theoa,  because  the 
move  may  be  lost,  if  the  adversary  can  either  take  or 
drive  the  piece  away» 

2.  If  the  game  is  crowded,  the  player  will  meet  with 
obstrnotions  in  moving  his  pieces  >  for  which  reason 
he  should  exchange  pieces  or  pawns,  and  castle  (a) 
bis  king  as  soon  as  it  is  convenient,  eodeavouriog  at 
the  same  time  to  crowd  the  adversary's  game,  which 
may  be  done  by  attacking  bis  pieces  with  the  pawns, 
if  the  adversary  should  move  his  pieces  oat  too  soon. 

3.  The  men  should  be  so  guarded  by  one  another, 
that  if  a  man  should  bo  lost,  the  player  may  have  it  in 
his  power  to  take  one  of  the  adversary's  in  return  ^ 
and  if  he  can  take  a  superior  piece  in  lien  of  that  which 
he  lost,  it  would  be  an  advantage,  and  distress  the  ad« 
versary. 

4.  The  adversary's  king  should  never  be  attacked 
without  a  force  sufficient;  and  if  the  player's  king 
should  be  attacked  without  having  it  in  his  power  to 
attack  the  adversary's,  he  should  offer  to  make  an  ex- 
change of  pieces,  which  may  cause  the  adnirsary  to 
lose  a  move. 

5.  The  board  shoold  be  looked  over  with  attention^ 
and  the  men  reconnoitred,  so  as  to  be  aware  of  any 
stroke  that  the  adversary  nught  attempt  in  coaseqoesce 
of  his  last  move.  If,  by  conating  as  many  moves  for- 
ward as  possible,  the  player  has  a  prospect  of  success, 
be  should  not  fail  doing  it,  and  even  sacrifice  a  piece  or 
two  to  accomplish  his  end. 

6.  No  man  shoold  be  played  till  the  board  is  tho- 
roughly examined,  that  the  player  may  defend  him- 
self against  any  move  the  adversary  has  in  view ;  nei- 
ther shoold  any  attack  be  made  till  the  consequences 
of  tlie  adversary's  next  move  are  considered ;  and  iriien 
an  attack  may  with  safety  be  made,  it  shoold  be  par- 
sued  without  catching  at  any  bait  thai  might  be  thrown 
out  in  order  for  the  adversary  to  gain  a  move,  and 
thereby  cause  the  design  to  miscarry. 

7*  The  queen  should  never  stand  in  aneh  a  msnoer 
before  the  king,  that  the  adversary,  by  bringing  a 
rook  or  blsfaep,  could  check  the  king  ifshe  were  not 
there }  as  it  might  be  the  loss  of  the  qneen* 

8.  The 
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(a)  Castie  his  king^  is  to  cover  the  king  with  a  cattle ;  which  is  done  by  a  certain  move  which  each  player 
has  a  right  to  whenever  he  thinks  proper. 
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Cliets*  8.  The  adyer8ary*8  knight  should  never  be  suffered  to 
check  the  king  and  queen,  or  king  and  rook,  or  qaeen 
and  rook,  or  the  two  rooks  at  the  same  time ;  espe« 
ciallj  if  the  knight  is  properly  guarded  :  because,  in 
the  two  first  cases,  the  king  being  forced  to  gtTout  of 
check,  tlie  queen  or  the  rook  must  be  lost ;  and  in  the 
two  last  cases  a  rook  most  be  lost  at  least  for  a  worse 
piece. 

9.  The  player  should  take  care  that  no  guarded 
pawn  of  the  adversary's  fork  two  of  hit  pieces. 

10.  As  soon  as  the  kings  have  castled  on  different 
sides  of  the  board,  the  pawns  on  that  side  of  the  board 
should  be  advanced  upon  the  adversary's  king,  and  the 
pieces,  especially  the  queen  and  rook,  should  be  brought 
to  support  them  \  and  the  three  pawns  belonging  to  the 
king  that  is  castled  must  not  be  moved. 

11.  The  more  moves  a  player  can  have  as  it  were 
ambuscade,  the  better  y   that  is  to  say,  the  queen. 


in 
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bishop,  or  rook,  is  to  be  placed  behind  a  pawn 
piece,  in  such  a  position  as  that  upon  playing  that 
pawn  or  piece  a  check  is  discovered  upon  the  adversa- 
ry's king,  by  which  means,  a  piece  or  some  advantage 
is  often  gained. 

12.  An  inferior  piece  should  never  be  guarded 
with  a  superior,  when  a  pawn  would  answer  the  same 
purpose  I  for  this  reason,  the  superior  piece  may  re- 
main out  of  play }  neither  should  a  pawn  be  guarded 
with  a  piece  when  a  pawn  would  do  as  well. 

13.  A  well-supported  pawn  that  is  passed  often  costs 
the  adversary  a  piece  \  and  when  a  pawn  or  any  other 
advantage  is  gained  without  endangering  the  loss  of 
the  move,  the  player  should  make  as  frequent  ex* 
changes  of  pieces  as  he  can.  The  advantage  of  a  pas- 
sed pawn  is  this :  for  example,  if  the  player  and  his 
adversary  have  each  three  pawns  upon  the  board,  and 
no  piece,  and  the  player  has  one  of  his  pawns  on  one 
side  of  the  board,  and  the  other  two  on  the  other  side, 
and  the  adversary's  three  pawns  are  opposite  to  the 
player*8  two  pawns,  he  should  march  with  his  king  as 
soon  as  he  can,  and  take  the  adversary's  pawns :  If 
the  adversary  goes  with  his  king  to  support  them,  the 
player  should  go  on  to  qneen  with  his  single  pawns  \ 
and  then  if  the  adversary  goes  to  hinder  him,  he  should 
take  the  adversary's  pawns,  and  move  the  others  to 
queen  (b). 

14.  When  the  game  is  near  finished,  each  party 
having  only  three  or  four  pawns  on  each  side  of  the 
board,  the  kings  must  endeavour  to  gain  the  move  in 
order  to  win  the  game.  For  instance,  when  the  player 
brings  his  king  opposite  to  the  adversary's  with  only 
one  square  between,  he  will  gain  the  move. 

15.  If  the  adversary  has  bis  king  and  one  pawn  on 
the  board,  and  the  player  has  only  bis  king,  he  cannot 
lose  the  game,  provided  be  brings  his  king  epposite  to 
the  adversary's,  when  the  adversary  is  directly  before 
or  on  one  side  of  his  pawn,  and  there  is  only  one  square 
between  the  kings. 

16.  If  the  adversary  has  a  bishop  and  one  pawn  on 


the  rook's  line,  and  this  bishop  is  not  of  the  colour 
that  commands  the  comer  square  the  pawn  is  going  to, 
and  the  player  has  only  his  king,  if  he  can  get  into  that 
corner,  he  cannot  lose }  but  on  the  contrary,  may  win 
by  a  stale  (g). 

17.  If  the  player  has  greatly  the  disadvantaj;e  of  the 
game,  having  only  bis  qneen  left  in  play,  and  his  king 
happens  to  be  in  a  position  to  win,  as  above-mention* 
ed,  he  should  keep  giving  check  to  the  adversary's 
king,  always  taking  care  not  to  check  him  where  he 
can  interpose  any  of  his  pieces  that  make  the  stale }  by 
fio  doing  he  will  at  last  force  the  ndversary  to  take  his 
queen,  and  then  be  will  win  the  game  by  being  in  a 
stale-mate. 

1 8.  The  player  should  never  cover  a  check  with  a 
piece  that  a  pawn  pushed  upon  it  may  take,  for  fear  of 
getting  only  the  pawn  in  exchange  for  the  piece. 

19.  A  player  should  never  cover  his  adversary  up 
with  pieces,  for  fear  of  giving  a  stale-mate  inadvert- 
ently, but  always  should  leave  room  for  his  king  to 
move. 

By  way  of  corroborating  what  has  been  already  said 
With  respect  to  this  game,  it  is  necessary  to  warn  a 
player  against  pbiying  a  timid  game.  He  should  never  • 
be  too  much  afraid  of  losing  a  rook  for  an  inferior 
piece  ;  because,  although  a  rook  is  a  better  pil^ce  than 
any  other  except  the  qneen,  it  seldom  comes  into  play 
td  he  of  any  great  use  till  at  the  end  of  the  game  \  for 
which  reason  it  is  often  better  to  have  an  inferior  piece 
in  play,  than  a  superior  one  to  stand  still,  or  moving 
to  no  great  purpose.  If  a  piece  is  moved,  and  is  im* 
mediately  drove  away  by  a  pawn,  it  may  be  reckoned 
a  bad  move,  because  the  adversary  gains  a  double  ad- 
vantage over  the  player,  in  advancing  at  the  same 
time  the  other  is  made  to  retire  i  although  the  first 
move  may  not  seem  of  consequence  between  equal 
players,  yei  a  move  or  two  mere  lost  after  the  first, 
makes  the  game  scarcely  to  be  recovered. 

There  never  wants  for  variety  at  this  game,  pro- 
vid<*d  the  pieces  have  been  broognt  out  regularly ;  but, 
if  otherwise,  it  oAen  happens  that  a  player  has  scarce 
any  thing  to  play. 

Many  indifferent  players  think  nothing  of  the 
pawns,  whereas  three  pawns  together  are  strong  }  hot 
roar,  wbich  constitnte  a  square,  with  the  assistance  of 
other  pieces,  well  managed,  make  an  invincible 
strength,  and  in  all  probability  may  produce  a  queen 
when  very  much  wanted.  It  is  true,  that  two  pawns 
with  a  space  between  are  no  better  than  one  j  and  if 
there  should  be  three  over  each  other  in  a  line,  the 
game  cannot  be  in  a  worse  way.  This  shows  that  the 
pawns  are  of  great  conseqaence,  provided  they  are 
kept  close  together. 

Some  middling  players  are  very  apt  to  risk  loaing 
the  game  in  order  to  recover  a  piece  \  this  is  a  mis-* 
take  )  for  it  is  much  better  to  Ktve  up  a  piece  and  at- 
tack the  enemy  in  another  quarter ;  by  so  doing,  the 
player  has  a  chance  of  snatching  a  pawn  er  two  from, 
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(b)  To  pteetff  is  to  make  a  queen  \  that  is,  to  move  a  pawn  into  the  adversary's  back  row,  which  is  the  rufe 
at  this  ^me  when  the  original  one  is  lost. 

(c)  When  the  king  is  blocked  up  so  as  to  have  no  move  at  alU 
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CbcM.     or  gai;'iiTg  some  Advantage  over  the  adversary,  wbrlsl 
bis  attention  is  taken  up  in  pursuing  this  piece. 

If  the  queen  and  another  piece  are  attacked  at  the 
same  time,  and  that  by  removing  the  queen  the  piece 
must  be  lest  $  provided  two  pieces  can  be  gained  in 
exchange  for  the  queen,  the  queen  should  be  given 
up,  it  being  the  difference  of  three  pieces,  and  conse- 
quently more  than  the  value  of  the  queen.  By  losing 
the  queen,  the  game  is  not  thrown  into  that  disorder 
which  it  would  otherwise  have  been;  in  this  case  it 
woold  be  judicious  to  give  the  queen  for  even  a  piece, 
or  a  pawn  or  two ;  it  being  well  known  among  good 
placers,  that  he  who  begins  the  attack,  and  cannot 
maintain  it,  being  obliged  to  retire,  generally  loses  the 
game. 

A  player  should  never  be  fond  of  changing  without 
reason,  because  the  adversary,  if  he  is  a  good  player, 
will  ruin  his  situation,  and  gain  a  considerable  advan- 
tage over  him.  But  rather  than  lose  a  move,  when  a 
player  is  stronger  than  the  adversary,  it  is  good  play  to 
change,  for  he  thereby  increases  his  strength. 

When  the  game  is  almost  drawn  to  a  conclusion, 
tJie  player  should  recollect  that  his  king  is  a  capital 
piece,  and  consequently  should  keep  him  in  motion ; 
by  so  doing,  be  generally  gets  the  move,  and  often  the 
game. 

As  the  queen,  rook,  and  bisliop,  operate  at  a  distance, 
it  is  not  always  necessary  in  the  attack  to  have  them 
near  the  adversary's  king. 

If  a  roan  can  be  taken  with  different  pieces,  the 
pUyer  should  take  his  time,  atid  consider  which  of 
ihose  pieces  is  the  best  to  take  it  with. 

If  a  piece  can  be  taken  almost  at  any  time,  the 
player  should  not  be  in  a  hurry  about  it,  but  try  to 
make  a  good  move  elsewhere  before  he  take  it. 

A  player  should  be  cautious  how  he  takes  his^adver* 
tary*s  pawn  ^ith  his  king,  as  it  often  happens  to  be  a 
safeguard  to  it. 

>  After  all  that  ha^  been  said,  it  is  still  necessary  for 
us  to  advise  those  who  woilld  play  well  at  this  game,  to 
be  very  eool  and  attentive  to  the  matter  in  question } 
for  it  is  impossible  that  any  person  in.  the  universe  can 
be  capable  of  playing  at  chess  if  their  thoughts  are  em- 
ployed elsewhere. .   Tlie  laws  at  this  game  are, 

I.  If  a  player  touches. his  man,  he  must  play  it;  and 
if  he  quits  it,  he  cannot  cecal  it. 

2«  If  by  mistake  or  otherwise  a  false  move  is  played, 
and  the.  adversary  takea.no  notice. of  it  till  he  hatU 
played  his  next  move,  it  cjiunat  be  recalled  by  eithec 
of  the  parties. 

3.  If  a  player  misplaces  the  men,  and  he  plays  two. 
tQoves,  it  is  at  the  option  of  the  adversaiy  to  permit 
him  to  begin  the  game  or  not. 

4*  If  the  adversary  plays  or  discovers  a  check  to  a 
player's  kiog«  apd  give  no  notice  of  it,  the  player  may 
Jet  him  stand  still  till  he  does. 

5.  After  the  king  is  moved,  a  player  cannot  castle.. 
Sarasin  has  an.  express  treatise  op  the  different  opl- 
njoDS  of  the  prigin  .of  th;  La(in  schaccht\  whence  the 
French  echecs^  and  our  chess^  ia  formed.  Menage  is 
also  very  full  on  the  same  head.  Leonclaviut  takes  it 
to  come  from  Uscoches^  famous  Turkish  robbers.  E. 
Sirmond,  from  the  German  scacAe,  ^'  theft  ;'*  and  that 
frpm  calculus.  He  takes  chess  io  be  the  same  wyjth  the. 
l^^us  htrunculonim  of  Uiq  Somansi  but  mistakenly. 


This  opinion  is  countenanced  by  Vossius  and  Salma&tas, 
who  derive  the  word  from  calculus^  as  used  for  latrun^ 
cuius.  G.  Tolosanus  derives  it  from  the  Hebiew,  search^ 
valavit  and  mai^  mortuus  ;  whence  check  and  checkmate^ 
FabridSus  says,  a  celebrated  Persian  astronoaier,  one 
Scbatrenscha,  invented  the  game  of  chess  ;  and  gave  it 
his  own  name,  which  it  still  bears  in  that  country.  Ni- 
cod  derives  it  from  scheque^  or  xetfue^  a  Moorish  word 
for  lord,  king,  and  prince.  Bochart  adds  that  scach  ii 
originally  Persian ;  and  that  scacJunat^  in  that  language, 
signifies  the  king  is  dead.*— The  opinion  of  Nicod  and 
Bochart,  which  is  likewise  that  of  Scriverius,  appears 
the  most  probable. 

Mr  Twiss  mentions  a  small  treatise  on  chess,  writteo^ 
as  he  supposes,  about  400  years  ago  ;  at  the  end  of 
which  is  a  representation  of  a  round  chess-board,  with 
directions  for  placing  the  men  upon  it.     In  this  the 
knight  can  cover  the  64  squares  on  the  board  at  as- 
many  moves.    The  board  is  divided  into  these  64  parts 
by  four  concentric  circles,  having  an  empty  space  in 
the  middle  ;  and  each  of  these  is  divided  into  16  parts. 
Number  x  is  placed  in  the  outermost  circle ;  number 
2  in  the  third  circle  counting  inwards,  in  the  divisiotk 
to  the  right,  hand  of  the  former ;  number  3  is  placed 
in  the  outermost  circle,  in  the  division  to  the  right  hand 
of  2 ;   4  in  the  third  circle,  counting  inwards  to  the 
right  hand  of  three ;  and   thus  alternately  from  the 
first  to  the  third,  and  from  the  third  to  the  first  circle, 
till  the  round  is  completed  by  16  on  the  third  circle  to 
the  left  hand  of  i.     Number  17  is  then  placed  on  the 
division  of  the  innermost  circle  to  the  right  hand  of  i ; 
18  on  tlie  second  circle  counting  inwards,  to  the  right 
hand  of  17;  and  thus  alternately  from  the  fourth  to 
the  second,  and  from  the  second  to  the  fourth  circles,, 
until   the  round  is  completed  by  32,  directly  beloH 
number  i.     Number  33  then  is  placed  on  the  third 
circle  directly  to  the  right  hand  of  number  2 ;  34  on 
the  fourth  circle,  to  the  right  hand  of  4  ;  and  thus  al- 
ternately between  the   third  aud  fourth  circles,  until 
the  round  is  again  completed  by  48  on  the  fourth  circle, 
dij^ctly  below  uomber  53.      The  numbers  are  now 
placed  in  a  retrograde  fashion  ;  50.  on  the  outer  circle 
in  that  division  immediately  to  the  right  hand  of  i ; 
5.J  on  the  third  circle  to.  the  left  hand  of  2 ;  and  di- 
rectly below  number  32;  52  is  then   placed  on  the 
outer  circle,  immediately  on  the  left  hand  of  i ;  $^ 
OIL  the  third  circle  directly  to  the  left  band  of  x6 ;  and 
thus  alternately  on  the  first  and  third  circles,  until  the 
last,ground  is  completed  by  64  between  the  number  3 
and  5.     On  this  round  chess-board,  supposing  the  black 
king  to  be  placed  in  number  48  on  the  fourth  circle, 
the  queen  stands  on  number  1 7  at  his  left  hand  ;  the 
bishops  in  33  and  2 ;  the  knights  18  and  47  ;  the  castles 
ia  3  and  20  ;  the  pawns  on  19,  4,  49,  64,  and  46,  5i» 
32^  I.     The  white  king  will  then  stand  in  25,  opposite 
to  the  black  queen  ;  the  white  queen  in  40  opposite  to 
the  black  king,  and  so  on.     In  playing  on  a  board  of 
this  kind,  it  will  be  found,  that  the  powier  of  the  castle 
is  double  to  that  in  the  common  game,  and  that  of  the 
bishop  only  one  half;:  the  former  having  x6'  squares  to 
range  in,  and-  the  last  only  4.     The  king  can  castle 
only  one  way ;  and  it  is  very  di^ult  to  bring  the 
game  to  a  conclusion. 

With  regard  to  the  origin  of  the  game  at  chess,  we 
are  much  in  the  dark*.    Though  it  came  to  us  from 

the 


Clifin. 


k 


CHE  [78 

•best,  the  StraoenSy  it  is  by  no  means  probable  that  they  t?ere 
the  eriginai  inventors  of  it.  According  to  some,  it  was 
invented  by  the  celebrated  Grecian  hero  Diomedes* 
Others  saj,  that  tiro  Grecian  brothers,  Ledo  and  Tjr- 
rbeno,  were  the  inventors ;  and  that  being  much  pres* 
•ed  with  hanger,  they  sought  to  alleviate  the  pain  by 
thb  amusement. 

According  to  Mr  Irwin  it  is  a  ganiie  of  Chinese  in« 
Tention.  Daring  his  residence  in  India,  he  found  that 
m  tradition  ef  this  nature  existed  among  the  Bramins, 
with  whom  he  frequently  plajed  the  game.  While 
he  was  at  Canton  in  1793,  he  gives  the  following  ac- 
count of  the  information  which  he  acquired  relative  to 
the  origin  of  the  game  of  chess.  *  A  young  msndarini 
of  the  profession  of  arms,  having  an  inquitfitive  turn, 
was  my  frequent  visitor  j  and  what  no  questions  could 
have  drawn  from  him,  the  accidental  sight  of  an  Eng- 
lish chess-board  effected.  He  told  me,  that  the  Chi- 
nese had  a  game  of  the  same  nature ;  and  on  his  speci- 
fying a  difference  in  the  pieces  and  board,  I  perceived, 
with  joy,  that  I  had  discovered  the  desideratum  of  which 
I  had  been  so  long  in  search.  The  very  next  day  my 
mandarin  bronght  me  the  board  and  equipage  j  and  I 
found,  that  the  Bramins  were  neither  mistaken  touch- 
ing the  board,  which  has  a  river  in  the  middle  to  di- 
vide the  contending  parties,  nor  in  the  powers  of  the 
king,  who  is  entrenched  in  a  fort,  and  moves  only  in 
that  space,  in  every  direction.  But,  what  I  did  not 
before  hear,  nor  do  I  believe  ts  known  out  of  this 
coontry,  there  are  two  pieces,  whose  movements  are 
distinct  from  any  in  the  Indian  or  European  game. 
The  mandarin,  which  answers  to  our  bishop,  in  his  sta- 
tion and  sidelong  course,  cannot,  through  age,  cross  the 
river,  and  a  rocket-boy,  still  used  in  the  Indian  armies, 
who  is  stationed  between  the  lines  of  each  party,  acts 
literally  with  the  motion  of  the  rocket,  by  vaulting 
over  a  man,  and  taking  his  adversary  at  the  other  end 
of  the  board.  Except  that  the  king,  has  his  two  sons  to 
•tipport  him,  instead  of  a  queen,  the  game,  in  otiier 
respectSi  is  like  ours  ^  as  will  appear  in  the  plan  ef  the 
bourd  and  pieces  I  have  the  honour  to  enclose,  to- 
gether with  directions  to  place  the  meu  and  play  the 
game* 

'^  As  the  young  man  who  had  discovered  this  to  me 
was  of  a  communicative  and  obliging  disposition,  and 
was  at  this  time  pursuing  his  studies  in  the  college  of 
Canton,  I  requested  the  favour  of  him  to  consult  such 
ancient  books  as  might  give  some  insight  into  the  pe- 
riod of  the  introduction  of  chess  iota  China ;  to  con- 
firm, if  possible,  the  idea  that  struck  me  of  its  having 
originated  here.  The  acknowledged  antiquity  of  this 
empire,  the  unchangeable  state  of  her  customs  and 
manners,  beyond  that  of  any  other  nation  in  the 
world  'j  and  more  especially  the  simplicity  of  the  game 
itself,  when  compared  to  its  compass  and  variety  in 
other  parts,  appeared  to  give  a  colour  to  my  belief. 
That  I  was  not  disappointed  in  the  event,  I  have  no 
doubt  will  be  allowed,  on  the  pervsal  of  the  transla* 
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tion  of  a  manuscript  extract,  which  my  friend  Tinqna  cbett. 
brought  me,  in  compliance  with  my  desire ;  and 
which,  accompanied  by  the  Chinese  manuscript,  goes 
under  covrr  to  your  lordship.  As  the  mandarin  so- 
lemnly assured  me  that  he  took  it  from  the  work  quot- 
ed, and  the  translation  has  been  as  accurately  made  as 
possible,  I  have  no  hesitation  to  deliver  the  papers  as 
authentic. 

**  From  these  premises  I  have  therefore  ventured  to 
make  the  following  inferences : — That  the  game  of 
chess  is  probably  of  Chinese  origin.  That  the  con- 
fined situation  and  power*  of  the  king,  resembling 
those  of  a  monarch  in  the  eastern  parts  of  the  world, 
countenance  this  supposition;  and  that,  as  it  travelled 
westward,  and  descended  to  later  times,  the  sovereign 
prerogative  extended  itself,  until  it  became  unlimited, 
as  in  our  state  of  the  game.  That  the  agency  of  the 
princes,  in  lien  ef  the  queen,  bespeaks  forcibly  the  na» 
ture  of  the  Chinese  customs,  which  exclude  females 
from  all  power  or  influence  whatever }  which  princes, 
in  its  passage  through  Persia,  were  changed  into  a 
single  vizier,  or  minister  of  state,  with  the  enlarged 
portion  of  delegated  authority  that  exists  there  j  in« 
stead  of  whom,  the  European  nations,  with  their  usual 
gallantry,  adopted  a  queen  on  the  board  (d).  That 
the  river  between  parties  is  expressive  of  the  gene- 
ral face  of  the  conntry,  where  a  battle  could  hardly 
be  fought  without  eocoantering  an  interruption  of  this 
kind,  which  the  soldier  was  here  taught  to  overcome  ^ 
but  that,  on  the  introduction  of  the  game  into  Persia, 
the  board  changed  with  the  dry  nature  of  the  region, 
and  the  contest  was  decided  on  terra  firroa.  And  last- 
ly, that  in  no  account  of  the  origin  of  chess,  that  I 
have  read,  has  the  tale  been  so  characteristic  or  con- 
sistent as  that  which  I  have  the  hooour  to  offer  to  the 
Irish  academy.  With  the  Indians,  it  was  designed  by 
a  Bramin  to  cure  the  melancholy  of  the  daughter  of  » 
rajah.  With  the  Persians,  my  memory  does  not  assist 
roe  to  trace  the  fable  ;  though,  if  it  were  more  to  the 
purpose,  I  think  I  shoold  have  retained  it.  But,  with 
the  Chinese,  it  was  invented  by  an  experienced  soldier^ 
on  the  principles  of  war.  Not  to  dispel  love-sick  va- 
pours, or  instruct  a  female  in  a  science  that  could  nei- 
ther benefit  nor  inform  her ;  but  to  quiet  the  murmurs 
of  a  discontented  soldiery  j  to  employ  their  vacant 
hours  in  lessons  on  the  military-art,  and  to- cherish  the 
spirit  of  conquest  in  the  bosom  of  winter-quarters.  Its 
age  i»  traced  by  them -on  record  near  two  centuries  be- 
fore the  Christian  era }  and  among  the  numerous  claima 
for  this  noble  invention,  that  of  the  Chinese,  who  call 
it  by  way  of  distinction,  r^oii^  Ici^  or  iAc  royai  game^ 
appears- alone  to  be  indisputable.'*' 

Translation  of.  an  Extract /mm  the  Concum^  or  Chinese 
Anna/Sf  respecting  the  Invention  of  the  Game  ofChess^ 
delivered  to  me  by  TinquOf  (i  soldier  Mandarin  tfthe 
Province  afFolacTu 

^  Three  iiundredand^  fovtDly-niBC  years  after  the 

time 


(d)  That  on  the  acquisition  of  so  strong  a  piece  as  the  vizier,  the  pao  were  suppressed,  this  possessing  powers 
nnintelligible,  at  that  time,  to  other  nations ;  and  three  pawna  added,  in  consequence,  to  make  up  the  number 
ef  men  ;  and  that  at  diseipUae. improved,  the  lines,  which  are  straggling  ^n  the  Chinese  board,  might  have  been 
•losed  on  oort^ 
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CheM.  ^^^  ^^  Confucios,  or  one  thoasand  nine  hundred  and 
y  ■ »  aixty-five  years  ago,  Hung  Cocbu,  king  of  Kiangnan, 
sent  an  expedition  into  the  Shensi  country,  under  the 
command  of  a  mandarin,  called  Hanging,  to  conquer 
it.  After  one  successful  campaign,  the  soldiers  were 
pot  into  winter- quarters  ^  where,'  finding  the  weather 
much  colder  than  what  they  had  been  accustomed  to, 
and  being  also  deprived  of  their  wives  and  families, 
the  army,  in  general,  became  impatient  of  their  situa- 
tion, and  clamorous  to  return  home.  Hansing,  upon 
this,  revolved  in  his  mind  the  bad  consequences  of 
complying  with  their  wishes.  The  necessity  of  sooth- 
ing his  troops,  and  reconciling  them  to  their  position, 
appeared  urgent,  in  order  to  finish  his  operations  in 
the  ensuing  year.  He  was  a  man  of  genius,  as  well 
as  a  good  soldier  j  and  having  contemplated  some  time 
on  the  subject,  he  invented  the  game  of  chess,  as  well 
for  an  amusement  to  his  men  in  their  vacant  hours,  as 
to  inflame  their  military  ardour,  the  game  being  whol« 
1y  founded  on  th^  principles  of  war.  The  stratagem 
succeeded  to  his  wish.  The  soldiery  were  delighted 
with  the  game  j  apd  forgot,  in  their  daily  contests,  for 
victory,  the  inconveniences  of  their  post.  In  the  spring 
tbe  general  took  the  field  again  j  and,  in  a  few  months, 
added  the  rich  country  of  Shensi  to  tbe  kingdom  of 
Kiangnan,  by  the  defeat  and  capture  of  its  king,  Chou- 
payuen,  a  famous  warrior  among  the  Chinese.  On 
this  conquest  Hung  Cochu  assunaed  the  title  of  em- 
oeror,  and  Choupayuen  put  an  end  to  his  own  life  in 
jespair. 

Explanation  of  the  Position^  Powers^  and  Moves  of  the 
Pieces  on  the  Chinese  Chess-board^  or  Chong  Ke 
(^Royal  Game)* 

**  As  there  are  nine  pieces  instead  of  eight,  to  oc- 
cupy the  rear  rank,  they  stand  on  the  lines  between, 
and  not  within,  the  squares.  The  game  is  consequent- 
ly displayed  on  the  lines. 

**  The  kiniTi  or  chong,  stands  on  the  middle  line  of 
this  row.  His  moves  resemble  those  of  our  king,  but 
are  confined  to  the  fortress  marked  out  for  him. 

*^  The  two  princes,  or  sou,  stand  on  each  side  of  htm, 
and  have  equal  powers  and  limits. 

*'  The  mandarins,  or  chong,  answer  to  our  bishopa, 
and  have  the  same  moves,  exoept  that  they  canooC 
cross  the  water  or  white  space  in  the  middle  of  the 
board  to  annoy  the  enemy,  but  stand  on  tbe  defend 
sive. 

**  The  knights,  or  rather  horses,  called  ims,  stand 
and  move  like  ours  in  every  respect. 

"  The  war-chariots,  or  tchi,  resemble  dur  rooks  or 
castles. 

*'  The  rocket-boys,  or  pab,  are  pieces  whose  mo- 
tions and  powers  were  unknown  to  U9.  They  act  with 
the  direction  of  a  rocket,  and  can  take  none  of  their 
adversary's  men  that  have  not  a  piece  or  pawn  inter- 
vening. To  defend  your  men  from  this  attack,  it  is 
necessary  to  open  the  line  between,  either  to  take  off 
the  check  on  the  king,  or  to  save  a  man  from  being 
captured  by  the  pao.  Their  operation  is,  otherwise, 
like  that  of  the  rook.  Their  stations  are  nmrked  be- 
tween the  pieces  and  pawns. 

^*  The  five  pawns,  or  ping,  make  up  the  number  of 
tbe  men  equal  to  that  of  our  board.    Instead  of  taking 
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sideways,  like  ours,  they  have  tbe  rook*8  motion,  ex«  OveM 
cept  that  it  is  limited  to  one  step,  and  is  not  retro-  <  ■■  y  ■— < 
grade.  Another  important  point,  in  which  the  ping 
differs  from  ours,  is  that  they  continue  in  statu  yt/o, 
after  reaching  their  adversary's  head -quarters.  It  will 
appear,  however,  that  the  Chinese  pieces  far  exceed 
the  proportion  of  ours;  which  occasions  the  whole 
force  of  the  contest  to  fall  on  them,  and  thereby  pre- 
cludes the  beauty  and  variety  of  our  game,  when  re- 
duced to  a  struggle  between  the  pawns,  who  are  ca- 
pable of  the  highest  promotion,  and  often  change  the 
fortune  of  the  day.  The  posts  *of  the  ping  are  marked 
in  front  ♦."  « Imk 

But  according  to  Sir  William  Jones,  this  game  is  oiTrmt,^. 
Hindoo  invention.  *^  If  evidence  were  required  to  prove  ^' 
this  fact  (says  he  t),  we  may  be  satisfied  with  the  testi-f  JUiBtk 
mony  of  the  Persians,  who,  though  as  much  inclined  s^Rf^firckti, 
other  nations  to  appropriate  the  ingenions  inventions  of^^"; 
a  foreign  people,  unanimously  agree  that  the  game  was 
imported  from  the  west  of  India  in  the  sixth  century  of 
our  era.  It  seems  to  have  been  immemorially  known 
in  Hindostan  by  the  name  of  Cheturanga^  i.  e.  the  four 
angd*Sf  or  members  of  any  army }  which  are  these,  ele- 
phantSf  horses^  chariots^  and  foot  soldiers  ,*  and  in  this 
sense  the  word  is  frequently  used  by  epic  poets  in  their 
dcecription  of  real  armies.  By  a  natural  corruption  of 
the  pure  Sanscrit  word,  it  was  changed  by  the  old  Per- 
sians into  Chetrang;  but  the  Arabs,  who  soon  after 
took  possession  of  their  country,  had  neither  the  initial 
nor  final  letter  of  that  word  in  their  alphabet,  and  cob^ 
sequently  altered  it  further  into  Shetras^^  which  fonnd 
its  way  presently  into  tbe  modern  Persian^  and  at  length 
into  the  dialects  of  India,  where  the  true  derivation  of 
this  name  is  known  only  to  the  learned.  Thus  has  a 
very  significant  word  in  the  sacred  language  of  the 
Brahmins  been  transformed  by  suooessive  changes  into 
oaedreK^  scacchi^  4cheeSy  chess^  and,  by  a  whimsical  coa- 
currence  of  circomstMioes,  has  given  birth  to  the  Eng- 
lish word  cheek,  and  even  a  name  to  the  exchequer  of 
Great  Britain.'' 

It  is  confidently  asserted,  that  Sanscrit  books  on  chets 
exist  in  Bengal ;  but  Sir  William  bad  seen  none  of  then 
when  he  wrote  the  memoir  which  we  have  quoted.  Hs 
exhibits,  however,  a  description  of  a  very  ancient  Indian 
game  of  the  same  kind,  but  more  complex,  and  in  bis 
opinion  more  nioderii,  than  the  simple  chesa  of  the  Per* 
sidms.  This  game  is  also  called  Chaturanga^  but  mart 
frequently  Chatwroji,  or  they^«r  kings,  since  itis  pla^red 
by  four  persons  representing  as  many  princes,  two  allied 
armies  combating  on  each  side.  The  description  ii  ta- 
ken from  a  book  called  Bhawishya  Purdn  i  in  which  the 
form  and  principal  rules  of  this  fictitious  warfare  are 
thus  laid  down  :  *'  Eight  squares  being  marked  00  all 
aides,  tbe  red  army  is  to  be  placed  on  the  east,  Ae  green 
to  the  south,  the  yellow  to  the  west,  and  the  hlaek  U 
the  north.  Let  tbe  elephant  (says  the  author  of  the 
Furin)  stand  on  the  lefl  of  the  king  $  next  te  him  the 
horse  ;  then  the  boat  ,*  and  before  them  all,  iovxfaot 
soldiers  ;  but  the  boat  must  be  placed  in  the  angle  of 
the  board." 

"  From  this  passage  (says  the  president)  it  clearly 
appears,  that  an  army  with  its  four  angis  most  hs  p)a« 
ced  on  eadi  side  of  the  board,  since  an  ekfhant  coold 
not  stand,  in  any  other  position,  on  the  left  band  of  each 
h'ng ;  and  Rabhacant  (a  Pandit)  informed  me,  that 
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Ch€M.  the  board  consisted,  like  oars,  of  64  sqaares,  half  of 
them  occupied  by  the  forces,  and  half  vacant.  He 
added,  that  this  game  is  mentioned  in  the  oldest  law 
books,  and  that  it  was  invented  by  the  wife  of  a  king, 
to  amose  him  with  an  image  of  war,  while  his  metropo* 
lis  was  besieged,  in  the  second  age  of  the  world.  A  Mp 
or  boat  is  absardly  substituted,  we  see,  in  this  complex 
game,  for  the  raf^h^  or  armed  chariot^  which  the  Ben^ 
galese  pronounce  rofh^  and  which  the  Persians  changed 
into  rokhi  whence  came  the  rook  of  some  European 
nations  \  as  the  vierge  KnAfal  of  the  French  are  sup- 
posed to  be  corruptions  of  fins  and  JU^  the  prime  mi" 
nister  and  elephant  of  the  "Persians  and  Arabs/' 

As  fortune  is  supposed  to  have  a  great  share  in  de<* 
ciding  the  fate  of  a  battle,  the  use  of  dice  is  introduced 
into  this  game  to  regulate  its  moves  ^  for  (says  the  Pu- 
ran)  **  if  cinque  be  thrown,  the  king  or  a  pawn  must  be 
moved  \  Mquatre^  the  eiepAant ;  if  trois^  the  koree  ;  and 
if  deuXf  the  boat*  The  king  passes  freely  on  all  sides, 
but  over  one  square  only ;  and  with  the  same  limitation 
the  pawn  moves,  but  he  advances  straight  forward,  and 
kills  his  enemy  through  an  angle.  The  eiephant  marches 
in  all  directions  aii  far  as  bis  driver  pleases  j  the  horse 
runs  obliquely,  traversing  the  squares  j  and  the  ship 
flOes  over  two  squares  diagonally.''  The  elephant^  we 
find,  has  tbe  powers  of  our  gtseen^  as  we  are  pleased  to 
call  the  general  or  minister  of  the  Persians  ^  and  the  ship 
has  tbe  motivb  of  the  piece  to  which  we  give  the  unac- 
oonotable  appellation  of  bishop^  but  with  a  restrictiou 
which  must  greatly  lessen  its  value. 

In  tbe  PurAi  are  next  exhibited  a  few  general  rules 
and  superficial  directions  for  the  conduct  of  the  game. 
Thus,  "  the  pawns  and  the  ship  both  kilj  and  mav  be 
volantarily  killed  ^  while  the  king^  the  elephant^  and  the 
horse^  may  slay  the  foe,  but  must  not  expose  themselves 
to  be  slain.  Let  each  player  preserve  his  own  forces 
with  extreme  care,  securing  his  king  above  all,  and  not 
sacrificing  a  superior  to  keep  an  inferior  piece."  Here 
(says  the  presidient)  the  commentator  on  the  Pur'ati  ob- 
serves, that  the  horse^  who  has  tlie  choice  of  eight  moves 
from  any  central  position,  must  be  preferred  to  the  ship^ 
which  has  only  the  choice  otfour.  But  the  argument 
would  not  hold  in  common  game,  where  .the  bishop 
and  tower  command  a  whole  line,  and  wliere  a  knight  is 
alwitys  of  less  value  than  a  tower  in  action,  or  the  bi- 
shop of  that  side  on  which  t^e  attack  ib  begun.  **  It 
is  by  the  overbearing  power  of  the  elephant  (continues 
the  Purdn)  that  the  king  fights  boldly  j  let  the  whole 
anuT,  therefore,  be  abandoned  in  order  to  secure  the 
ekphani*  The.king  must  never  place  one  elephant  be- 
fore another,  unless  he  be  compelled  by  want  of  room, 
for  he  would  thus  commit  a  dangerous  faulty  and  if  he 
can  slay  one  of  two  hostile  elephants,  he  must  destroy 
that  on  his  left  hand." 

What  remains  of  the  passage,  which  was  copied  from 
Sir  William  Jones,  relates  to  the  several  modes  in  which 
a  partial  success  or  complete  victory  may  be  obtained 
by  any  one  of  the  four  players )  for,  as  in  a  dispute  be- 
tween two  allies,  one  of  tbe  kings  may  sometimes  as- 
sume the  command  of  all  the  forces,  and  aim  at  a  sepa- 
rate conquest.  First,  *'  When  any  one  king  baa  placed 
himself  on  the  square  of  another  king  (which  advantage 
is  called  sinhasana  or  the  threne\  he  wins  a  stake,  which 
is  doubled  if  he  kill  the  adverse  monarch  when  he  seizes 


his  allv,  he  takes  the  command  of  the  whole  army." 
Secondly,  *'  If  he  can  occupy  successively  the  thrones  * 
of  all  the  three  princes,  he  obtains  the  victory,  which  is 
named  cheturaji;  and  tbe  stake  is  doubled  if  he  kill  the 
last  of  the  three,  just  before  he  takes  possession  of  bis 
throne  \  but  if  he  kill  him  on  his  throne,  the  stake  is 
quadrupled.  Both  in  giving  the  sinhasana  and  the  che- 
turaji^ the  king  must  be  supported  by  the  elephants^  or 
by  all  the  forces  united."  Thirdly,  *^  When  one  play- 
er has  his  own  king  00  the  board,  but  the  kins  of  his 
partner  has  been  taken,  he  may  replace  his  captive  ally, 
if  he  can  seize  both  the  adverse  kings }  or  if  he  cannot 
effect  their  capture,  he  may  exchange  his  king  for  one 
of  them,  against  the  general  rule,  and  thus  redeem  the 
allied  prince,  who  will  supply  his  place.*'  This  advan- 
tage has  the  name  of  nripacrishta^  or  recovered  by  the 
king.  Fourthly,  **  If  a  pawn  can  march  to  any  square 
on  the  opposite  extremity  of  the  board,  except  that 
of  the  king,  or  that  of  the  ship,  he  assumes  whatever 
power  belonged  to  that  square."  Here  we  find  the 
rule,  with  a  slight  exception,  concerning  the  advance- 
ment otpawnSf  which  often  occasions  a  most  interest- 
ing struggle  at  our  common  chess  j  but  it  appears  that, 
in  the  opinion  of  one  ancient  writer  on  the  Indian 
game,  this  privilege  is  not  allowable  when  a  player  has 
three  pawns  on  the  board ;  but  when  only  one  pawn 
and  one  ship  remains,  the  pawn  may  advance  even  to 
the  square  of  a  king  or  a  ship,  and  assume  the  power  of 
either.  Fifthly,  According  to  the  people  of  LaneS^ 
where  the  game  was  invented,  '*  there  could  be  neither 
victory  nor  defeat  if  a  king  were  left  on  the  plain  with- 
out force  \  a  situation  which  they  named  cacacasht^ha^'* 
Sixthly,  '*  If  three  ships  happen  to  meet,  and  the  fourth 
ship  can  be  brought  up  to  them  in  the  remaining<angle, 
this  has  the  name  of  vrihannauca  ;  and  the  player  of  the 
fourth  seizes  all  the  others." 

The  account  of  this  game  in  the  original  Saocrit  is 
in  verse. 

This  game  was  very  fashionable  In  former  times  in 
every  part  of  Europe ;  though  in  this  country  it  is 
not  now  very  common,  probably  on  account  of  the 
intense  application  of  thought  required  to  play  at  it. 
It  has  long  been  a  favourite  of  the  Icelanders  and 
other  northern  people.  There  is  little  difference  be- 
tween their  game  and  ours. 

The  game  of  chens  has  been  generally  practised  by 
the  greatest  warriors  and  generals  \  and  some  have  even 
supposed  that  it  was  necessary  for  a  military  man  to  be 
well  skilled  in  this  game.  It  is  a  game  which  has 
something  in  it  fieculiarly  interesting.  We  read  that 
Tamerlane  was  a  great  chess-player,  and  was  engaged 
in  a  game  during  the  very  time  of  the  decisive  bat- 
tle with  Bajazet  the  Turkish  emperor,  who  was  de- 
feated and  taken  prisoner.  It  is  also  related  of  Al  A- 
min,  the  caliph  of  Bagdad,  that  he  was  engaged  at  chess 
with  his  freedman  Kuthar  at  the  time  when  Al  Ma- 
mnn's  forces  were  carrying  on  the  siege  of  that  city 
with  so  much  vigour  that  it  was  on  the  point  of  being 
carried  by  assault.  Dr  Hyde  quotes  an  Arabic  history 
of  the  Saracens,  in  which  the  caliph  is  said  to  have 
cried  out  when  warned  of  his  danger,  Let  me  alone, 
for  I  see  checkmate  against  Kuthar !  We  are  told  that 
Charles  I.  wsm  at  chess  when  news  were  brought  of  the 
final  intention  of  the  Scots  to  sell  him  to  the  English  \ 
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his  place  \  and  if  he  can  seat  himseU  on  (he  throne  of    but  so  little  was  he  discomposed  by  this  alarming  in- 
telligence, 
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litest,  telligence,  tbat  he  continued  his  game  with  ifae  utmost  This,  like  the 
composure ;  so  that  no  person  could  have  known  that 
the  letter  be  received  had  given  him  information  of 
any  thing  remarkable.  King  John  was  playing  at 
chess  when  the  deputies  of  Rouen  came  to  acquaint 
him  that  their  city  was  besieged  by  Philip  Augustus } 
but  he  would  not  hear  them  until  he  had  finished  his 
game. 

The  following  remarkable  aneedote  we  have  from 
Dr  Robertson  in  his  History  of  Charles  V.  John  Fre- 
deric, elector  of  Saxony,  having  been  taken  prisoner  by 
Charles,  was  condemned  to  death.  The  decree  was  in- 
timated to  him  while  at  chess  with  Ernest  of  Brims- 
wic,  his  fellow-prisoner.  After  a  short  pause,  and  ma- 
king some  reflection  op  the  irregularity  and  injustice 
of  the  emperor's  proceedings,  he  turned  to  his  antago- 
tnifit,  whom  he  challenged  to  finish  the  fame.  He  play- 
ed with  his  usual  ingenuity  and  attention ;  and  having 
beat  Ernest,  expressed  all  the  satisfaction  that  is  com- 
monly felt  on  gaining  such  victories.  He  was  not, 
however,  put  to  death,  but  set  at  liberty  after  five 
years  confinement* 

In  the  Chronicle  of  the  Moorish  kings  of  Granada 
We  find  it  related,  that  in  1396,  Mehemed  Balba  seized 
Upon  the  crown  in  prejudice  of  his  elder  brother,  and 
passed  his  life  in  one  continual  round  of  disasters.    His 
Wars  with  Castile  were  invariably  unsuccessful;  and  his 
death  was  occasioned  by  a  poisoned  vest.     Finding  his 
^case  desperate,  be  dispatched  an  officer  to  the  fort  of 
Salabreno  to  put  bis  brother  Juzaf  to  death,  lest  that 
prince's  adherents  should  form  any  obstacle  to  his  son's 
succession.     The  alcayde  found  the  prince  playing  at 
chess  with  an  alfaqui  or  priest.     Juzaf  begged  hard  for 
two  hours  respite,  which  was  denied  him  \  at  last  with 
great  reluctance  the  officer  permitted  bim  to  finish  the 
game  \  but  before  it  was  finished,  a  messenger  arrived 
with  the  news  of  the  death  of  Mehemed,  and  the  una- 
nimous election  of  Juzaf  to  the  crown. 

We  have  a  curious  anecdote  of  Ferrand  count  of 
Flanders  \  who  having  been  accustomed  to  amuse  him- 
self at  chess  with  his  wife,  and  being  oonstantly  beaten 
by  her,  a  mutual  hatred  took  place  \  which  came  to 
such  a  height,  that,  when  the  count  was  taken  prisoner 
at  the  battle  of  Bovines,  she  suffered  him  to  remain  a 
long  time  in  prison,  though  she  could  easily  have  pro- 
cured his  release. 

The  game  of  chess  has  undergone  considerable  vari- 
ations since  it  was  first  invented.  We  have  it  on  good 
authority,  that,  among  the  eastern  nations,  the  piece 
now  called  the  qtteen  was  formerly  called  the  wsir  or 
king's  minister,  and  that  the  powers  of  the  queen  her- 
self were  but  very  small.  The  chess-boards  used  by 
Tamerlane  were  larger,  and  contained  many  more 
squares  than  those  at  present  in  use.  Carrera  invented 
•two  new  pieces  to  be  added  to  the  eight  commonly  in 
as&.  One  of  these,  which  he  calls  Campioney  is  placed 
between  the  king's  knight  and  castle  ;  the  other,  named 
Centaur^  between  the  queen's  knight  and  cattle,  has 
the  move  of  the  bishop  and  knight  united.  This  in- 
Yention,  however,  did  not  survive  its  author.  In  an- 
other of  this  kind,  the  two  additional  pieces  are  called 
the  centurion  fiXiA  devurion  ;  the  former  situated  between 
the  king  and  his  bishop,  in  its  move  the  t<ame  with 
that  of  the  queen,  but  only  for  two  squares  ;  the  latter 
moves  as  the  bisliop,  bat  only  one  square  at  a  time. 
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former,  died  with   its  iqventor.    ^6      ^'^^^ 
chess-board  of  Tamerlane  was  a  parallelogram,  having         | 
II  squares  one  wav  and  la  the  other.     In  the  Me-    Chester, 
moirs  of  the  late  Marshal  Keith,  we  find  it  related, 
that  he  invented  an  amusement  something  similar  to 
that  of  chess,  with  which  the  king  of  Prussia  was  high- 
ly entertained.     Several  thousand  small  statues  were 
cast  by  a  founder  \  and  these  were  ranged  opposite  to 
each  other  As  if  they  had  been  drawn  up  in  an  army ; 
making  the  dififerent  movements  with  tbem  as  in  real 
service  in  the  field. 

A  very  complicated  kind  of  game  at  chess  was  in- 
vented by  the  late  duke  of  Rutland*  At  this  the 
board  has  14  squares  in  breadth,  and  10  in  height, 
which  make  in  all  140  houses  \  and  there  are  14  pawns' 
on  each  side,  which  may  move  either  on  two,  or  three 
squares  the  first  time.  The  other  pieces  were  the  king, 
queen,  two  bishops,  two  knights,  a  crowned  castle 
uniting  tbe  move  of  the  king  and  castle,  and  a  com- 
mon castle.  Oil  the  other  side  of  the  king  was  a  roir- 
cuhine^  whose  move  united  that  of  the  castle  and  knight, 
two  bishops,  a  single  knight,  a  crowned  castle,  and  a 
comtnon  one.  In  this  game  the  pawns  are  of  very 
little  use  ;  and  by  the  extent  of  the  board,  the  knights 
lose  much  of  their  value,  which  consequently  renders 
the  game  more  defective  and  less  interesting  than  the 
common  one. 

There  is  an  amusing  variety  at  the  game  of  chess,  in 
which  the  king  with  eight  pawns  engages  tbe  whole 
set,  by  being  allowed  to  make  two  moves  for  every  one 
of  his  adversary.  In  this  he  is  almost  certain  of  com- 
ing off  victorious  \  as  he  can  make  his  first  move  into 
check,  and  the  second  out  of  iL  Thus  he  can  take 
the  queen  when  slie  stands  immediately  before  her 
king,  and  then  retreat ;  for  he  cannot  remain  in  cheek. 
He  cannot  be  check-mated  unless  his  adversary  has 
preserved  his  queen  and  both  castles. 

CsESS'ireeSf  (JoqueU  d*Qnjure)  ;  two  pieces  of  wood 
bolted  perpendicularly,  one  on  the  starboard,  and  ano- 
ther on  the  larboard  side  of  the  ship.  They  are  used  to 
confine  the  che^  or  lower  comers  of  the  main-sail  \  for 
which  purpose  there  is  a  hole  in  the  upper  part,  through 
which  the  rope  passes  tbat  usually  extends  the  cloe  of 
the  sail  to  windward.     See  Tack. 

The  chess-trees  are  commonly  placed  as  far  before 
the  main-mast  as  the  length  of  the  main-beam. 

CHEST,  in  commerce,  a  kind  of  measure,  contain* 
ing  an  uncertain  quantity  of  several  commodities. 

A  chest  of  sugar,  v.  g*  contains  from  ten  to  fifteen 
hundred  weight ;  a  chest  of  glass,  from  two  bandied 
to  three  hundred  feet ;  of  Castile  soap,  from  two  and 
a  half  to  three  hundred  weight }  of  indigo,  from  one 
atid  a  half  to  two  hundred  weight,  five  score  to  the 
hundred. 
Chest,  or  Thorax.  See  Anatomy  Index. 
CHESTER,  commonly  called  West^Chester,  to  dis- 
tinguish it  from  many  other  Chesters  in  the  kingdom  ; 
the  capital  of  Cheshire  in  England.  It  is  a  very  an- 
cient city,  supposed  to  have  been  founded  by  tbe  Ro- 
mans }  and  plainly  appears  to  have  been  a  Roman  sta- 
tion by  the  many  antiquities  which  have  been  and.  are 
still  discovered  in  and  about  the  town.  It  was  among 
the  last  places  the  Romans  quitted  :  and  here  the  Bri« 
tons  maintained  their  liberty  long  after  the  Saxons  had 
got  possession  of  the  rest  of  their  country.    At  present 
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Ckeiter,  it  i^  ^  l^^ig^t  welUboIlt,  wealthy  eit/,  and  carries  on  a 
Chester-  considerable  trade.  Mr  Pennant  calls  it  a  citg  without 
l<-8treet.  ^  parmUeif  on  aeooont  of  the  singular  structure  of  the 
four  principal  streets.  They  are  as  if  excavated  out 
of  the  earth)  and  sunk  many  feet  beneath  the  surface  ; 
the  carriages  driVe  far  beneath  the  level  of  the  kitchens 
tm  a  line  with  ranges  of  shops.  The  houses  are  mostly 
of  wood,  with  galleries,  pialtts,  and  covered  walls 
befote  them  ^  by  which  not  only  the  shops^  but  those 
who  are  walking  aboot  the  towui  are  so  hid*  that  one 
would  imagine  theft  were  scarce  any  inhabitants  in  it. 
Bat  though  by  this  contrivanee  such  as  walk  the  streets 
are  screened  from  rain,  &c.  vet  the  shops  are  thereby 
rendered  dark  and  inconvenient.  The  back  courts  of 
All  the  houses  are  on  a  level  with  the  ground  \  but  to 
go  into  any  of  the  four  principal  streets,  it  is  necessary 
to  descend  a  flight  of  several  steps*  It  contained  X  7,472 
inhabitants  in  181  x. 

Chester  is. a  bbhopH  see.  It  was  anciently  part 
of  the  diocese  of  Litchfif  Id  ;  one  of  whose  bishops 
removing  the  seat  of  his  iet  hither  in  the  year  1075, 
occasioned  his  snccessori  to  be  freqoentlv  styled  Uskip 
pf  Caster.  But  it  ^aa  not  erected  into  a  dbtinct 
bishopric  until  the  general  dissolution  of  monasteries, 
when  King  Henrjr  YlIL  in  the  year  X541,  raised 
it  to  this  dignitj:,  and  allotted  the  church  of  the 
abbey  of  Bt  WfAun^  for  the  cathedral,  styling  it  the 
cathedral  church  of  Christ  and  the  bksMCd  virgin  $ 
adding  the  bishopric  to  the  province  of  Canterbury : 
but  soon  nfter  he  disjoined  it  from  Canterbury,  and 
added  it  to  the  prdvince  of  York.  When  this  ab* 
bey  was  dissolved,  its  reirenues  were  valued  at  xooji. 
js.  I  id.  This  diocese  contains  the  entire  counties 
of  Chester  and  Lancaster,  part  of  the  counties  of  West- 
moreland, Comberiand,  and  Yorkshire,  two  chapel- 
ries  in  Denbighshire,  and  five  parishes  in  Flintshire  } 
amounting  in  all  to  256  parishes,  of  which  loz  are  im- 
propriations. This  bishopric  is  valued  in  the  king^s 
hwAiz  at  410!.  IS.  8d.  and  is  computed  to  be  worth 
annually  27001.^  the  clergy^s  tenth  amounting  to 
4351.  I2S.  To  thb  cathedral  belong  a  dean,  two  arch- 
deacons, a  chancellor,  a  treasurer,  six  prebendaries^ 
and  other  inferior  officers  and  servants.  W.  Long.  3. 
o.  N.  Lat.  53*  1 1. 

Canrxit'l^Streetj  the  Cwfeacestre  of  the  Saxons ;  a 
small  thoroughfare  town  between  Newcastle  and  Dur^ 
ham,  with  a  good  church  and  fine  spire.  In  the 
Saxon  times  this  place  was  greatly  respected  on  ac- 
count of  the  relics  of  St  Cothbert,  deposited  here  by 
Bishop  Eardnlf,  for  fiear  of  the  Danes,  who  at  that 
time  (about  884)  ravaged  the  country.  His  shrine 
became  aflerwardis  an  object  of  great  devotion.  King 
Athelstan,  on  his  expedition  to  Scotland,  paid  it  a 
visit,  to  obtain,  by  intercession  of  the  saint,  success  on 
his  arms  }  bestowed  a  multitude  of -gifts  on  the  church } 
and  directed,  in  case  he  died  in  hb  enterprise,  that  his 
body  should  be  interred  there*  At  the  same  time  that 
this  place  was  honoured  with  the  remains  of  St  Cuth- 
bert,  the  bishopric  of  Lindeafam  was  removed  here^ 
and  endowed  with  all  the  lands  between  the  Tyne  and 
the  Were,  the  present  county  of  Durham.  It  wiU 
styled  8i  CuthbertU  patruntmy.  The  inhabitants  had 
great  privile^,  and  always  thought  themselves  exempt 
from  all  military  dnty,  except  that  of  defending  the 
body  of  their  saint.     Chester*le-8treet  may  be  eon- 
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sidered  as  the  parent  of  the  see  of  Durham :  for  when   Ckciter. 
the  relics  were  removed  there,  the  see  in  995  followed    b-Strc«i 
them.    Tanner  says,  that  probably  a  chapter  of  monks,  ^^  "^^^  * 
or  rather  secular  canons,   attended  the  body  at  this    ,,    ^  -    ' 
place  from  its  first  arrival }  but  Bishop  Beke,  in  1 2861 
in  honour  of  the  saint^  made  the  church  Collegiate,  and 
established  here  a  dean  and  suitable  ecclestastics  \  and^ 
among  other  privileges^  gave  the  dean  a  right  of  fish- 
ing 00  the  Were,  and  the  tythe  of  fish. 

NcW'CHSSTEBf  a  town  of  Pennsylvania  in  Ame- 
rica, and  capital  of  a  county  of  that  name.  It  is  seated 
on  the  Delaware :  and  hlis  a  fine  Capacious  harbour, 
admitting  vessels  of  any  burden.  W*  Long.  74.  ^. 
N.  Lat.  40.  1 5. 

CHESTERFIELD,  a  market^town  of  Derbyshire 
in  England,  pleasantly  situated  on  li  hill  between  twd 
small  rivers.  It  has  the  title  of  an  earldom  \  and  a 
considerable  maricet  for  com,  lead,  and  other  country 
commoditiesi  The  houses  are  for  the  most  part  built 
of  rough  stone,  and  covered  with  slate.  Population 
4476  in  i8ir.    W.  Long.  i.  25.  N.  Lat.  53.  la 

CfiE^THRFiELD,  Etiri  of.    See  Stanhope. 

CHEVAL  de  FaiSE,  a  large  piece  of  timber  pier* 
eed,  and  traversed  with  wooden  pikes,  armed  or 
pointed  with  iron,   five  or  six  feet  long.    See  Plate 

cxxxvn. 

The  term  is  French,  and  properly  signifies  a  FrUe* 
iand horses  ns  having  been  first  invented  in  that  couil- 
try. — It  is  also  called  a  Turnpike  or  Tumi^tt. 

Its  use  is  to  defend  a  passage,  stop  a  breach,  or 
make  an  entrenchment  to  stop  the  cavaliyt  It  b  some- 
times also  mounted  on  wheeb  with  artificial  fires,  to 
roll  down  in  an  assault.  Errand  observes,  that  the 
prince  of  Oradge  used  to  inclose  hb  camp  with  ChM* 
vaux  de  Frise^  placing  them  one  over  another. 

CHEVALER,  in  the  manege,  is  said  of  a  horse, 
when  in  passing  upon  a  #alk  or  trot,  his  off  fore- 
leg crosses  or  overlaps  the  near  fore-leg  every  eeeond 
motion. 

CHEVALIER,  a  French  term,  ordinarily  signify. 
Ing  a  KKiGRt.  The  word  b  formed  of  the  French 
ckBval  **  horse,**  and  the  barbarous  Latin  eavaUme. 

It  b  used,  in  heraldry,  to  signifv  any  cavaUer  or 
horseman  armed  at  all  points ;  by  tne  Ronmns  called 
cataphractus  equee :  now  out  of  use,  and  only  to  be  seed 
in  coat*arrooor. 

CHE  VAUX  de  Fri8E«    See  CsMtAL  de  Friee. 

CHE  VIN,  a  name  used  in  some  parts  of  England 
iw  the  Cf!UB. 

CHEVIOT,  or  (Ti viot)  rilLLd,  run  frcuft  north  to 
south  through  Northomberiand  and  Comberiand  ;  and 
Irere  formerly  the  borders  or  boundaries  between  Eng- 
land and  Scotland,  where  many  a  bloody  battle  has 
been  fought  between  the  t#o  nations  \  one  of  which  is 
recorded  in  the  ballad  of  Chevpchase.  These  hills 
are  the  first  land  discotered  by  siilors  in  Coming  from 
the  east  into  Scotlandi 

CHEVISANCE,  in  LaU)^  denotes  an  agreement  or 
composition,  as  an  end  or  order  set  down  between  a 
Creditor  and  his  debtor,  8tc.  Ill  the  statutes,  this 
word  b  most  comdM»nly  used  for  in  imla#rcd  borgaiit 
Ct  contract. 

CHEVREAU,  DftflAir,  a  learned  writer^  bem  at 
liundun  in  1613.  He  distinguished  himselfinhbyouHt 
by  hb  knowledge  of  the  belles  lettres  \  and  heeeme  eto- 
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Chcneaa  creUrj  of  state  to  Queen  ChrUtioa  of  Sweden.  Sete- 
I  rml  German  princes  invited  him  to  their  eourtf  y  and 
Ckcyne.  Charles  Lewis,  the  elector  palatine,  retained  him  un« 
der  the  title  of  connsellor.  After  the  death  of  that 
prince,  he  retorned  to  France,  and  became  preceptor 
to  the  duke  of  Maine.  At  length  retiring  to  Lnndun, 
he  died  there  in  1701,  aged  88.  He  was  the  author 
of  several  books,  and  amongst  others  of  an  Universal 
History,  which  has  been  often  reprinted. 

CH£VRON,  or  Cheve&on,  in  Heraldry.  See 
Heraldry. 

CH£WING-BALLS,  a  kind  of  balls  made  of  asafoe- 
tida,  liver  of  antimony,  bay- wood,  juniper- wood,  and 
pellitory  of  Spain  j  which  being  dried  in  the  sun,  and 
wkmpped  in  a  linen  cloth,  are  tied  to  the  bit  of  the 
bridle  for  the  horse  to  chew ;  they  create  an  appetite  ; 
and  it  is  said,  that  balls  of  Venice  treacle  may  be  used 
in  the  same  manner  with  good  success. 

CHEYKS.    See  Bengal,  No.  17. 

CHEYNE,  Dr  George,  a  physician  of  great  leani* 
ing  and  abilities,  bom  in  Scotland  in  1671,  and  edu- 
cated at  Edinburgh  under  the  great  Dr  Pitcairn.  He 
passed  his  youth  in  close  study,  and  with  great  tern- 
peranoe  j  but  coming  to  settle  at  London,  when  about 
30,  liiid  finding  the  younger  gentry  and  free-livers  to 
be  the  most  easy  of  access  and  most  susceptible  of 
friendship,  be  changed  on  a  sudden  his  former  manner 
of  living,  in  order  to  force  a  trade,  having  observed 
this  method  to  succeed  with  many  others.  The  con« 
sequence  was,  that  he  grew  daily  in  bulk,  and  in  inti- 
macy with  his  gay  acquaintance  }  swelling  to  such  an 
enormous  size,  that  he  exceeded  32  siooe  weight  ^  and 
he  was  forced  to  have  the  whole  side  of  his  chariot 
made  open  to  receive  him  into  it^  he  grew  short- 
breathed,  kthargio,  nezvoos,.  and  seorbutic ;  so>  that 
bis  life  became  an  intolerable  burden.  Ir  this  deplo- 
rable condition,  after  ha;ring  tried  all  the  power  of 
medicine  in  vain,  be  resolved  to  try  a  milk  and  vege- 
table diet }  the  good  effects  of  which  quickly  appeas- 
ed. His  size  was  reduced  almost  a  third :  and  he  re- 
covered his  strength,  activitye,  and  cheerfttlness,  with 
the  perfect  use  of  all  his  faculties.  In  short,  by  a  re- 
gular adherence  to  this  legtmeD,  he  lived  to  a  mature 
period,  dying  at  Bath  in  1742,  aged  72.  He  wrote  se- 
veral treatises  that  were  well  received}  particularly 
**  An  Essay  on  Health  and  Long  Lift  }**  and  **  The 
English  Malady,  or  a  Treatise  of  Nervous  Diseases  }** 
koth  the  result  of  his  own  experience.  In  short,  he 
had  great  reputation  in  his  own  time,  both  as  a  prao- 
tittoner  and  as  a  writer;  and  most  of  his  pieces  passed 
through  several  editions.  He  is  to  be  nuiked  among 
those  physicians  who  have,  accounted  for  the  operations 
of  medicines  and  the  morbid  alterations  which  take 
place  in  the  human  bo(^,  upon  mechanical  principles. 
A  spirit  of  piety  and  of  benevolence,  and  an  ardent  xeal 
for  the  interests  of  virtue,  are  predominant  throughout 
kis  writinas.  An  amiable  candour  and  ingenuousness 
are  also  discernible  ;  and  which  led  him  to  retract  with 
xeadiness  whatever  appeared  to  him  to  be  eensnrahle  in 
what  he  had  formerly  advanced.  Some  of  the  meta- 
physical notions  which  he  bad  introduced  into  Us 
books  may  perhaps  justly  be  thought  fanciful  and  ill- 
grounded;  but  tliere  is  an  agreeable  vivacitj  in  his 
pDodnetioos,  together  with  much  openness  and  frank- 
acsi|  and  in  gmral  great  perspicuity* 
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CHIABRERA,  Gabriel,  esteemed  tlie  Pindar  of  cu^faitn 
Italy,  was  born  at  Savona  in  1552,  and  went  to  study       | 
at  ttome.    The  Italian  princes,  and  Urban  VIIL  gave  Chictie^ 
him  public  marks  of  their  esteem*     He  wrote  a  great 
number  of  poems  ;  but  his  lyric  verses^ are  most  admi- 
red.    He  died  at  Savona«  in  1638,  aged  86. 

CHIAN  £ARTH,  in  Pharmacy^  rtie  of  the  medici- 
nal earths  of  the  ancients,  the  name  of  which  is  pre- 
served in  the  catalogues  of  the  materia  medica,  but  of 
which  nothing  more  than  the  name  has  been  known  for 
many  ages  in  the  shops. 

It  is  a  very  dense  and  compact  earth  ;  and  is  sent 
hither  in  small  flat  pieces  from  the  island  of  Chios,  in 
which  it  is  found  in  great  plenty  at  this  time.  It 
stands  recommended  to  us  as  an  astringent*  They  tell 
us,  it  is  the  greatest  of  all  cosmetics  ;  and  that  it  gives 
a  whiteness  and  smoothness  to  the  skin,  and  prevents 
wrinkles,  beyond  any  of  the  other  substances  that  have 
been  celebrated  for  the  same  purposes. 

CHIAOUS,  a  word  in  the  original  Tuikish»  sign!« 
fying  **  envoys,'*  are  officers  to  the  number  of  five  or 
six  hundred  in  the  grand  signior's  conrt,  under  the 
command  of  a  chiaous  bascbi.  They  frequently  meet 
in  the  grand  vixir's  palace,  thai  they  may  be  io  readi- 
ness to  execute  his  orders,  and  carry  his  dispatches  in- 
to all  the  provinces  qf  the  empire.  \  The  chiaons  bas- 
cbi assists  at  the  divan,  and  introduces  those  who  have 
business  there. 

CHIAPA,  the  capital  of  a  province  of  the  same 
name  in  Mexico,  situated  about  300  miles  east  of  Aoa- 
pulco.    W.  Long.  98.  o.  N.  Lau  i6. 30. 

Chiapa  elRfioI^  a  town  of  Mexico,  in  a  province  of 
the  same  name,,  with  a  bishop's,  see.  Its  principal 
trade  consista  in  ohocolate-nuts,  cotton,  and  sugar. 
W.  Itf>ng.  Si?*  35-  N.  Lat.  16.  2a 

Chiapa  de  lot  Inthg^  a.  large  and  rich  town  of 
North  America,  in  Mexico,  and  in  a  province  of 
the  same  name  The  governor,  and  most  of  the  in- 
habitants are  originally  Americans.  W.  Long.  ^8.  j. 
N.  Lat.  ic.  6. 

CHIARI,  Joseph,  a  celebrated  Italian  painter,  was 
the  disciple  of  Carlo  Maratti  v  and  adorned  the  churches 
and  palaces  of  fiome  with  a  great  number  of  fine  paini* 
ings.    He  died  of  an  apoplexy  in  1727,  aged  Tj. 

Chzaux,  a  town  of  Italy,  in  the  province  of  Brescia^ 
and  in  the  Austro- Venetian  territories,  7  miles  west  of 
Brescia,  and  27  east  of  Milan.  Here  the  Imperialists 
gained  a  victory  over  the  French  in  1701.  £•  Iiong; 
1 8. 18.  N.  I^^t.  45. 30. 

CHIARO  scuEO.    See  Claeo  Obscuro. 

CHIAVENNA,  a  handsome,  pepuleus^  and  laiga 
town  of  Swisserland,  in  the  county  of  the  Grisona. 
It  is  a  trading  place,  especially  in  wine  and  delicate 
fruits.  The  governor's  palace  and  the  churches  axe 
very  magnificent,  and  the  inhabitants  are  Boman  Ca- 
tholics. It  was  at  one  period,  during  the  late  eontesl 
with. France,  the; scene  of  much  canuu^  and  bloodshed* 
It  is  seated  near  the  lake  Como.  £•  Long.  9.  2j^ 
N.  Lat.  4d.  15. 

CHIAUSI,  among  the  Turks,  officers  employed  in 
executing  the  vixirs,  bashaws,  and  other  great  men : 
the  orders  for  doing  this,  the  grand  signior  sends  them 
wrapped  np  in  a  black  cloth ;  on  the  reception  of 
which  thev  immediately  perform  their  office. 

CHICANE,  or  Cjhxcaxket,  in  Law^  an  abose  sf 
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CIrieaac  jadiciaiy  proceedings  tending  to  delaj  tbe  cause,  to 

1^       puzzle  the  jndge,  tx  impose  upon  the  parties* 
ehicuitai.      Chxcake,  in  ^e  scbooU,  is  applied  to  vain  sophismB, 
distinctions^  and  subtleties,  which  protract  disputes,  and 
otiscure  tbe  troth. 

CHICHESTER,  the  capital  city  of  the  county  of 
Sussex,  was  built  by  Cissa,  tbe  second  king  of  the 
South  Saxons,  and  by  him  called  dssim  dester*  It  Is 
surrounded  with  a  wall,  which  has  four  gates  answer- 
ing to  the  four  cardinal  points }  from  which  run  two 
streets,  that  cross  one  another  in  the  middle  and- form 
a  square,  where  the  market  is  kept,  and  where  there 
is  a  fine  stone  piazau^  built  by  Bishop  Read.  The  space 
between  tbe  west  and  south  gates  is  taken  up  with  the 
cathedral  church  and  the  bishop's  palace.  It  has  five 
parisb-chnrcbes }  and  is  seated  on  tbe  little  river  Le- 
vant, which  washes  it  on  all  sides  except  the  north. 
This  city  would  have  been  in  a  much  more  flourishing 
condition  if  it  had  been  built  by  the  sea  side  $  bow- 
ever,  tbe  inhabitants  have  endeavoured  to  supply  this 
defect  in  some  measure,  by  cutting  a  canal  from  the 
city  down  to  the  bay.  The  principal  manufactures  of 
the  town  are  malt  and  needles.  The  market  of  Chi- 
chester is  noted  for  fish,  wheat,  barley,  malt,  and  oats  j 
the  finest  lobsters  in  England  are  bred  in  tbe  Lavant } 
and  it  is  observable,  that  this  river,  unlike  most  others, 
is  very  low  in  winter,  but  in  summer  often  overflows 
its  banks.  Chichester  is  a  city  and  county  of  itself  ^ 
it  18  governed  by  a  mayor,  recorder,  aldermen,  com- 
mon-council without  limitation,  and  four  justices  of 
the  peace  chosen  out  of  the  aldermen  ^  and  it  sends 
two  members  to  parliament.  It  is  a  bishop's  see. 
The  cathedral  church  was  anciently  dedicated  to  St 
Peter.  It  was  new  built  by  Radnlph,  tbe  twenty-fifth 
bishop  J  but  being  destroyed  by  fire,  it  was  again 
built  by  Seffridus  II.  the  twenty-ninth  bishop.  This 
see  hath  yielded  to  tbe  church  two  saints,  and  to  tbe 
nation  three  lord  chancellors,  two  almoners,  and  one 
chancellor  to  the  university  of  Oxford.  Anciently 
the  bishops  of  Chichester  were  confessors  to  the  queens 
of  England.  This  diocese  contains  the  whole  of  the 
county  of  Sussex  (excepting  22  parishes,  peculiars  of 
the  archbishop  of  Canterbury),  wherein  are  250  pa- 
rishes, whereof  112  are  impropriated.  It  hath  two 
archdeacons,  viz.  of  Chichester  and  Lewes  5  is  valued 
in  the  king's  books  ftt  667I.  is.  3d.  and  is  computed  to 
be  worth  annually  2600I.  Tbe  tenths  of  the  whole 
clergy  are  2871.  2s.  o^d.  To  the  cathedral  belong  a 
bishop,  a  dean,  two  archdeacons,  a  treasurer,  a  chan- 
ce] lor,  thirty-two  prebendaries,  a  chanter,  twelve  vicars- 
choral,  and  other  ofllcers.  Population  6425  in  181 1. 
W.  Lou^.  50.  N.  Lat.  50.  50. 

CHICK,  or  Chicken,  in  Zoology^  denotes  tbe 
young  of  the  gallinaceous  order  of  birds,  especially 
the  common  ben.    See  Phasiaicus,  Ornithology 

CmcK^WeetL    See  Alsine,  Botant  Index. 

CHKKXN'Pom.    See  Medicine  Indsm. 

CHICKLING-PEA,  a  name  given  to  tbe  Latht* 
Rus.    See  Botant  Index. 

CHICUITOS,  a  province  of  South  America,  in  the- 
government  of  Santa  Cruz  do  la  Sierra.  Tbe  chief 
riches  consist  of  honey  and  wax  \  and  the  original  in- 
habitants are  very  voluptooos,  yet  very  warlike.  They 
maintained  bloody  wars  wttb  tbe  Spaniards  till  1690 } 


787    ]'  CHI 

since  which,  some  of  tliem  have  become  Christians.    It  cbiciitM 
is  bounded  by  La  Plata  on  the  north-east,  and  by  Chili        I 
on  the  west.  Chilbl 

CHIDLEY,  or  Chimlet,  a  market  town  of  Devon- 
shire, situated  in  W.  Long/  4.  o.  N.  Lat.  51.  o. 

CHIEF,  ft  term  signifying  tbe  head  or  principal 
part  of  a  thing  or  person.  Thus  we  say,  the  chief  of 
a  party,  the  chief  of  a  family,  &c.  The  word  is  farm- 
ed of  the  French  cAef^  **  head  }**  of  the  Greek  si^mAs, 
caputf  **  head  }*'  though  Menage  derives  it  from  the 
Italian  capo^  formed  of  the  Latin,  caput. 

Chief,  in  Heraldry^  is  that  which  takes  up  all  the 
upper  part  of  the  escutcheon  from  side  to  side,  and  re- 
presents a  man^s  head.  In  chiefs  imports  something 
borne  in  the  chief  part  or  top  of  the  escutcheon. 

CHIEFTAIN,  denotes  the  captain  or  chief  of  any 
class,  familV,  or  body  of  men.  'Thus  the  chieftains 
or  chiefs  of  the  Highland  clans,  were  tbe  principal 
noblemen  or  gentlemen  of  their  respective  clans.  See 
Clans. 

CHIELEFA,  a  strong  town  of  Turkey  in  Europe, 
in  the  Morea.  It  was  taken  by  the  Venetians  in  1685  j 
but  after  that  the  Turks  retook  it,  with  all  the  Morea. 
£,  Long.  22.  21.  N.  Lat.  26.  50.  • 

CHlGI,  Fabio,  or  Pope  Alexander  VIL  was 
born  at  Sienna  in  1599*  ^*  family,  finding  him  a 
hopeful  youth,  sent  him  early  to  Rome,  where  he  soon 
engaged  in  a  friei|dship  with  the  marquis  Pallavicini, 
who  recommended  him  so  efficctnally  to  Pope  Urban 
VIII.  that  he  procured  him  tbe  post  of  inquisitor  at 
Bfalta.  He  was  sent  vice-legate  to  Ferrara,  and  af- 
terward nuncio  into  Germany:  there  he  had  an  op* 
portunitT  of  displaying  bis  intriguing  genius  j  for  he 
was  mediator  at  Munster,  in  the  long  conference  hdd 
to  conclude  a  peace  with  Spain.  Cardinal  Mazarin 
had  some  resentment  against  Chigi,  who  was  soon  af- 
ter made  a  cardinal  and  secretary  of  state  by  Inno- 
cent X.  but  his  resentment  was  sacrificed  to  political 
views.  In  1665,  when  a  pope  was  to  be  chosen.  Car- 
dinal Sacchetti,  Mazarines  great  firiend,  finding  it  was 
impossible  for  him  to  be  raised  into  St  Peter's  chair, 
because  of  the  powerful  oppoeition  made  by  the  Spa- 
nish faction,  desired  Cardinal  Mazarin  to  consent  to 
Chigi*s  exaltation.  His  request  was  granted,  and  he 
was  elected  pope  by  the  votes  of  all  the  64  cardinals 
who  were  in  the  conclave :  an  unanimity  of  which 
there  are  but  few  instances  in  tbe  election  of  popes. 
He  showed  uncommon  humility  at  bis  election,  and  at 
first  forbade  all  his  relations  to  come  to  Rome  with- 
out his  leave  }  but  he  soon  became  more  favourable  to 
bis  nephews,  and  loaded  them  with  favours.  It  is  as- 
serted that  he  had  once  a  mind  to  tarn  Protestant. 
The  newspapers  in  Holland  bestowed  great  encomi- 
ums upon  him  \  and  acquainted  tbe  world  that  he 
did  not  approve  of  the  cruel  persecutions  of  tbe  Wal- 
denses  in  Piedmont.  There  is  a  volume  of  bis  poems 
extant.  He  loved  the  BeUei'LetireSf  and  tbe  conver- 
sation of  learned  men.  He  was  extremely  fond  of 
stately  buildings :  the  mnd  plan  of  the  college  Deila 
St^tenaOf  which  be  finished,  and  adorned  with  a  fine 
library,  remains  a  proof  of  his  taste  in  architecture. 
He  died  in  1667. 

CHILBLAIN  (petmo),  in  Medmne,  a  tumor  af- 
footing  the  feet  and  bands  $  aeeoropanied  with  an  in- 
flammationy  pains,  and  aometimes  an  uloer  or  aolutipa 
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Ckilbkiai  of  coatiaaitj ;  in  wblch  case  it  Ukes  the  denorainiitioQ 
I  of  ehapi  on  the  haoda,  and  of  kSbet  on  the  heels.  Chilo 
Childtttt,  blain  is  componnded  of  chiU  and  blain ;  q,  «/•  a  blain 
or  sore  contracted  by  cold.  Pernio  is  the  Latin  name 
adopted  by  physicians ;  and  is  derived  by  Vossius  from 
perna^  *^  a  gammon  of  bacon,^*  on  account  of  some  re- 
semblance. Chap  alludes  to  gape^  both  in  sound  and 
appearance.  Kibes^  in  Welch  ktbws^  may  be  derived 
from  the  German  kerben^  *^  to  cut  ^**  the  skin,  vrhen 
broke,  appearing  like  a  cot. 

Chilblains  are  occasioned  by  excessive  cold  stopping 
the  motion  of  the  blood  in  the  capillary  arteries.  See 
the  article  Pernio. 

CHILD,  a  term  of  relation  to  parent*  See  Parent 
and  Children. 

Bartholine,  Par^,  Lioetus,  and  many  other  writers, 
^Ive  an  account  of  a  petrified  child,  which  has  seemed 
wholly  incredible  to  some  people.  The  child,  however, 
which  they  describe,  is  still  in  being }  and  is  kept  as  a 
great  rarity  in  the  king  of  Denmark's  museum  at  Co- 
penhagen. The  woman  who  was  big  with  this,  lived 
at  Sens  in  Champagne  in  the  year  15829  it  was  cut 
out  of  her  belly,  and  was  universally  supposed  to  have 
lain  there  about  20  years*  That  it  is  a  real  human 
foetus,  and  not  artificial,  is  evident  to  the  eyes  of  any 
observer  ^  and  the  upper  part  of  it,  when  examined,  la 
foond  to  be  of  a  substance  resembling  the  gypsam  or 
atone  whereof  they  made  the  plaster  of  Paris  ^  the  lower 
part  is  moch  harder,  the  thighs  and  buttocks  being  a 
perfect  stone  of  a  reddish  colour,  and  as  hard  as  com- 
mon quarry  stone  j  the  grain  and  surface  of  this  part 
appear  exactly  like  that  of  the  calculi  or  stones  taken 
out  of  human  bladders }  and  the  whole  substance,  ex- 
amined ever  so  nearly,  and  felt  ever  so  carefully,  ap- 
pears to  be  absolute  stone.  It  was  carried  from  Sens 
to  Paris,  and  there  purchased  by  a  goldsmith  of  Ve- 
nice ;  and  Frederic  II L  king  of  Denmark  purchased 
it  of  this  man  at  Venice  for  a  very  large  sum,  and  add- 
ad  it  to  bis  collection  of  rarities. 

Child- Wii^  a  power  to  take  a  fine  of  a  bond-woman 
unlawfully  gotten  with  child,  that  is,  withoot  consent 
of  her  lord.  Every  reputed  father  of  a  base  child  got 
within  the  manor  w  Writtel  in  Essex,  pays  to  the  lord 
a  fine  of  38.  4d. ;  where^  it  seeme,  ohUd-wit  extends  to 
firre  as  well  as  bond- women. 

,  CHILD£RMAS-Dat,  or  lyirocBNTa  Day^  au  an- 
niversary held  by  the  church  of  England  on  the  28th 
of  December,,  in  commemoration  of  the  children  of 
Bethlehem  massaored  by  order  of  Herod. 

CHILDREN,  the  plural  of  Child. 

Mr  Derham  compotes,  tiKit  marriages,  one  with  an- 
other, produce  ftnir  children  not  only  in  England,  but 
v^  other  parts  also.. 

In  the  genealogical  history  of  Tuscany,  written  by 
6amarini,^  mention  is  made  of  a  nobleman  of  Sienna, 
named  Pichi,  wbo  of  three  wives  had.  150  children  f 
and  that,  being  sent  ambassador  to  the  pope  and  the 
emperor,  be  had  48  of  his  sons  in  his  retinue.  In  a- 
monument  in  the  chafoh-yard  of  St  Inoooent,  at  Paris, 
erected  to  a  woman  wha  died  at  88  years  of  age  ^ 
it  is  recorded^  that  she  might  have  seen  268  cAOdren 
directly  issued  from-  her.  This  exceeds  what  Hake- 
Hell,  retot^s .  of.  Mrf  Honey  wood,  a  gentleivoiiiiui  dt 

a. 


Kent,  bom  in  the  year  X527,  and  married  at  16  to  CktldKa. 
her  only  husband  R.  Honey  wood  of  Charing,  Esq, 
and  died  in  her  93d  year.  She  had  16  children  of  her 
own  body ;  of  which  three  died  young,  and  a  fonrth 
bad  no  issue  \  yet  her  grandchildren^  in  -the  second  ge- 
neration, amounted  to  z  14  )  in  the  third,  to  228  \ 
though  in'  the  fourth  they  fell  to  9.  The  whole  nom« 
her  she  might  have, seen  in  her  lifetime,  being  367* 
z6-f>l4-|-228<4-9=:367.  So  that  she  coold  saj  tho 
same  as  the  distich  does  of  one  Dalburgh*8  family  al 
BasU: 

I  a        ,    3  4 

Mater  ait  nat^^  die  nataJiUa  nmtam^    - 

Ut  moneatf  nata  plangere^  JiUolam. 

Management  rf  Children.    See  Infant. 

Overlaying  of  CHjLDBENf  is  a  misfortune  that  fire* 
quently  happens }  to  prevent  which,  the  Florentines 
have  contrived  an  instroment  called  arcmccio.  See 
Arcuccio. 

ChiIiDREN  are,  in  Zovr,  a  man^s  iMue  begotten  on 
his  wife.    As  to  illegitimate  children^  see  Bastard. 

For  the  legal  duties  of  parents  to  their  children,  see 
the  articles  ParsNT  and  BastaRI>. 

As  to  the  duties  of  children  to  their  parents,  they 
arise  from  a  principle  ef  natnral  justice  and  retribo* 
tion.  For  to  those  who  gave  us  existence,  we  natu- 
rally owe  subjection  and  obedience  dnring  onr  mine- 
rity,  and  honour  and  reverence  ever  after  $  they  whe 
protected  the  weakness  of  our  infancy  are  entitled  to 
onr  protection  in  the  infirmity  of  their  age ',  tbev  wbo 
by  sustenance  and  education  have  enabled  their  ofi'* 
spring  to  prosper,  ought,  in  return,  to  be  sopported 
by  that  offspring,  in  case  they  stand  in  need  of  assist* 
ance.  Upon  this  principle  proceed  all  the  duties  of 
children  to  their  parents,  which  are  enjoined  by  posi- 
tive laws.  And  the  Athenian  laws  carried  this  prin- 
ciple into  practice  with  a  scropuloos  kind  of  nicety^ 
obliging  all  children  to  provide  for  their  father  whea 
fallen  into  poverty  $  with  an  exception  to  spuriona 
children,  to  those  whose  chastity  had  been  prostituted 
with  consent  of  their  fiither,  and  to  those  whom  he 
had  not  put  in  any  way  of  gaining  a  livelihood.  The 
legislature,  says  Baron  Montesquieu,  considered,  that, 
in  the  first  case,  the  father,  being  uncertain,  had  ren* 
dered  the  natural  obligation  precarioas  ^  that,  in  the 
second  case,  he  had  sullied  the  life  he  had  given,  and 
done  his  children  the  greatest  of  injuries,  in  deprivbj^ 
them  of  their  reputation  '^  and  that,  in  the  third  case^ 
he  had  rendered  their  life  (so  far  as  in  him  lay)  an  11^ 
supportable  burden,  by  furnishing  them  with  no  means 
of  subsistence. 

Our  laws  agree  with  those  of  Athens,  with  regard 
to  the  first  only  of  these  particulars,  the  case  of  spu- 
rious is^ue.  In  the  other  cases,  the  law  does  not  hold 
the  tie  of  nature  te  be  dissolved  by  any  misbehaviour 
of  the  parent  i  and,  therefore,  a  chiM  is  equally 
justifiable  in  defending  the  person,  or  maintaining 
the  cause  or  suit,  of  a  bad  parent  as  of  a  good  one  ; 
and  is  equally  compellable,  if  of  sufficient  ability^  to 
maintain  and  provide  for  a  wicked  and  unnatural  pro- 
genitor, as  for  one  who  has  shown  the  greatest  tender- 
ness and  parental  piety«  See  further  the  arti^e  Ftiadh 
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^itf*  CHILIi  m  province  of  Sooth  Amerioa,  boonded  by 
'  "  Peru  00  Che  north,  by  the  proTince  of  La  Plata  on  the 
cMt,  by  Patagonia  on  the  south,  and  by  the  Pacific 
ooean  on  the  west,  lying  betwf^n  75  and  85.  degrees 
of  west  longitude }  and  between  25  and  45  of  sooth 
latitude;  though  some  comprehend  in  this  proTince 
Patagonia  and  Terra  del  Fuego. 

Tm  first  attempt  of  the  Spaniards  upon  this  coun- 
try was  made  by  Almagro  in  the  year  15359  t^^^^  he 
and  Pizarro  had  completed  the  conquest  of  I^eru.     He 


set  oot  on  his  expedition  to  Chili  with  a  considerable 
body  of  Spaniards  and  auxiliary  Indians*  For  200 
leagues  he  was  well  accommodated  with  every  ne- 
cessary by  the  Indians,  who  had  been  subjects  of  the 
emperors  of  Peru :  but  reaching  the  barren  country 
of  Charcas,  his  troops  became  discontented  through 
the  hardships  they  suffered  i  which  determined  Alma* 
gro  to  climb  the  mountains  called  Cordittera9^  in  order 
to  get  the  sooner  into  Chili ;  being  ignorant  of  the  in- 
vdnaUe  mines  of  Potosi,  contained  in  the  province  of 
Charcas,  where  he  then  was.  At  that  time  the  Cor- 
dilleras were  covered  with  snow,  the  depth  of  which 
obliged  him  to  dig  his  way  through  it.  The  cold 
made  such  an  impression  on  his  naked  Indians,  that  it 
is  computed  no  less  than  10,000  of  them  perished  on 
these  dreadful  mountains,  150  of  tlie  Spaniards  sharing 
the  same  fiite ;  while  many  of  the  survivors  lost  their 
fingers  and  toes  throogh  the  excess  of  cold.  At  last, 
after  encountering  incredible  difficulties,  Almagro 
reached  a  fine,  temperate,  and  fertile  plain,  on  the  op- 
posite side  of  the  Cordilleras,  where  he  was  received 
with  the  greatest  kindness  by  the  natives.  These  poor 
savages  taking  the  Spaniards  for  deputies  of  their  god 
Yirachoca,  immediately  collected  for  tbem  an  offering 
of  gold  and  silver  worth  390,000  ducats  $.  and  sooo 
aAer  brought  a  present  to  Almagro  worth  300,000 
These  ofierings  only  determined  him  to  con- 


more. 


3uer  the  whole  country  as  soon  as  possible*  The  In- 
ians  among  whom  he  now  was  had  acknowledged  the 
authority  of  the  Peruvian  incas,  or  emperors,  and  con^ 
scqoentfy  gave  Almagro  no  trooble.  He  therefore 
marched  immediately  acainst  those  who  had  never 
been  conquered  by  the  Peruvians,  and  inhabited  the 
fouthem  parts  of  Chili*  These  savages  fought  with 
great  res^utian,  and  disputed  every  inch  of  ground ; 
but  in  five  months  time  the  Spaniards  had  made  such 
progress,  that  they  must  infallibly  have  reduced  the 
whole  province  in  a  very  short  time,  had  not  Almagro 
returned  to  Peru,  in  consequence  of  a  commission  sent 
htm  from  Spain. 

In  1540,  Pizarro  having  overcome  and  put  Alnm- 
gro  to  death,  sent  into  Chili,  Baldivia  or  Valdivia, 
who  had  learned  the  rudiments  of  war  in  Italy,  and 
was  reckoned  one  of  the  best  officers  in  the  Spanish 
aerviee»  As  he  penetrated  southwards,  however,  he 
met  with  much  opposition  ;  the  confederated  caztques 
firequently  gave  him  battle,  and  displayed  great  cou- 
rage and  resolution  \  but  could  not  prevent  him  from 
penetrating  to  the  valley  of  Maslocho,  which  he  found 
incredibly  fertile  and  populous.  Here  he  founded  the 
city  of  St  Jago ;  and,  finding  gold  mines  in  the  neigh- 
bourhood, forced  the  Indians  to  work  in  them  ;  at  the 
same  time  building  a  castle  for  the  safety  and  protec- 
tion of  hi*  new  colony.  The  natives,  exasperated  at 
this  slavery,  immediately  took  up  annS|  attacked  the 


ibrt,  and  though  defeated  and  repulsed,  set  fire  to 
the  outworks,  which  contained  all  the  provisions  of' 
the  Spaniards.    Nor  were  they  discouraged  by  this  and 
many  other  defeats,  but  still  continued  to  carry  on  the 
war  with  vigour*     At  last,  Valdivia,  having  overcome 
them  in  many  battles,  forced  the  inhabitants  of  the 
rale  to  submit  \  upon  wliich  he  immediately  set  them 
to  work  in  the  mines  of  Qoilotta.     This  indignity  of- 
fered to  their  countrymen  redoubled  the  fury  of  those 
who  remained  at  liberty.     Their  utmost  efforts,  how- 
ever, were  as  yet  unable  to  stop  Valdivia*s  progres^i 
Having  crossed  the  large  rivers  Maulle  and  Hata,  he 
traversed  a  vast  tract  of  country,  and  founded  the  city 
of  La  Conception  on  the  South-sea  coast.     He  erected 
fortresses  in  several  parts  of  the  country,  in  order  to 
keep  the  natives  in  awe  \  and  built  the  city  called  Im* 
pertal^  about  40  leagues  to  the  southward  of  Concep- 
tion.    The  Spanish  writers  say,  that  the  neighbouring 
valley  contained  80,000  inhabitants  of  a  peaceable  dis- 
position ;  and  who  were  even  so  tame  as  to  suffer  Val- 
divia to  parcel  out  their  lands  among  his  followers, 
while  they  themselves  remained  in  a  state  of  inactivity. 
About  16  leagues  to  the  eastward  of  Imperial,  the  Spa<« 
nish  general  laid  the  foundation  of  the  city  Vilia  Rica^ 
so  called  on  account  of  tlie  rich  gold  mmes  he  found 
there*     But  his  ambition  and  avarice  had  now  involved ' 
him  in  difficulties  from  which  he  could  never  be  ex- 
tricated :  He  had  extended  his  conquests  beyond  what 
,  his  strength  was  capable  of  maintaining.     The  Chile- 
sians  were  still  as  desirous  as  ever  of  recovering  their 
liberties.     The  horses,  fire-arms,  and  armour  of  the 
Spaniards,   indeed,   appeared  dreadful  to  tbem  ;   but 
thoughts  of  endless  slavery  were  still  more  so.     In  the 
course  of  the  war  they  had  discovered  that  the  Spa- 
niards were  vulnerable  and  mortal  men  like  themselves ; 
tbey  hoped,  therefore,  by  dint  of  their  superiority  in 
numbers,  to  be  able  to  expel  the  tyrannical  usurpers* 
Had  all  the  nations  joined  in  this  resolution,  the  Spa- 
niards had  certainly  been  exterminated  \  but  some  of 
tbem  were  of  a  pacific  and  ftrarful  disposition,  while 
others  considered  servitude  as  the  greatest  of  all  poo* 
sible  calamities*     Of  this  last  opinion  were  the  Arac* 
ceans,  the  most  intrepid  people  in  Chili,  and  who  bad 
given  Valdivia  the  greatest  trouble.     They  all  rose  to 
a  man,  and  chose  Capaulican,  a  renowned  hero  among 
them,  for  their  leader.      Valdivia  however  received 
notice  of  their  revolt  sooner  than  they  intended  he 
should,  and  returned  with  all  expedition  to  the  vale  of 
Araccea  \  but  before  he  arrived  14,000  of  the  Chi-^ 
lesians  were  there  assembled  under  the.  conduct  of  Ca-^ 
paulican.      He  attacked  them  with  his  cavalry,  and 
forced  them  to  retreat  into  the  woods ;  but  could  not 
obtain  a  complete  victory,  as  they  kept  continually 
sallying  out  and  harassing  his  men.     At  last  Capauli- 
can, having  observed  that  fighting  with  such  a  num- 
ber of  undisciplined  troops  only  served  to  contribute  to 
the  defeat  and  confusion  of  the  whole,  divided  his  for- 
ces into  bodies  of  looo  each,     lliese  he  directed  to 
attack  the  enemy  by  turns;  and,  though  he  did  not 
expect  that  a  single  thousand  would  put  them  to  flight, 
he  directed  them  to  make  as  long  a  stand  as  they  could ; 
when  they  were  to  be  relieved  and  supported  by  ano- 
ther body  \  and  thus  the  Spaniards  would  be  at  last 
wearied  out  and  overcome*     The  event  fully  answered 
his  expectations*    The  Chllesians  nmintaiaed  a  fight 
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Chili  for  seven  or  eight  hours,  until  the  S^aniardsy  grow- 
ing  faint  for  want  of  refreshment,  retired  precipitately. 
Valdivia  ordered  them  to  possess  a  pass  at  some  distance 
from  the  field,  to  stop  the  pursuit ;  but  this  design  be- 
ing discovered  to  the  Chilesians  by  the  treachery  of 
his  page,  who  was  a  native  of  that  country,  the  Spa* 
ttiards  were  surrounded  on  all  sides,  and  cut  in  pieces 
by  the  Indians.  The  general  was  taken  and  put  to 
death  'j  some  say  with  the  tortures  usually  inflicted  by 
those  savages  on  their  prisoners)  others  that  be  had 
melted  gold  poured  down  his  throat ;  but  all  agree, 
that  the  Indians  made  flutes  and  other  instruments  of 
his  bones,  and  preserved  his  skull  as  a  monument  of 
their  victory,  which  they  celebrated  by  an  annual  fes- 
rival.  After  this  victory  the  Chilesians  had  another 
engagement  with  their  enemies;  in  which  also  they 
proved  victorious,  defeating  the  Spaniards  with  the 
loss  of  near  3000  men ;  and  upon  this  they  bent  their 
whole  force  against  the  colonies.  The  city  of  Con- 
ception, being  abandoned  by  the  Spaniards,  was  taken 
and  destroyed :  but  the  Indians  were  forced  to  raise 
the  siege  of  Imperial  J  and  their  progress  was  at  last 
stopped  by  Garcia  de  Mendoza,  who  defeated  Capan- 
lican,  ioJk,  him  prisoner,  and  put  him  to  death.  No 
defeats,  however,  could  dispirit  the  Chilesians.  They 
continued  the  war  for  50  years  ;  and  to  this  day  they 
remain  uuconquered,  and  give  the  Spaniards  more 
trouble  than  any  other  American  nation.  Their  most 
irreconcilable  enemies  are  the  inhabitants  of  Araccea 
and  Tucapel,  those  to  the  south  of  the  river  Bobia, 
or  whose  country  extends  towards  the  Cordilleras.-— 
The  manners  of  these  people  greatly  resemble  those  of 
North  America,  which  we  have  already  described  under 
the  article  America  ;  but  they  seem  to  have  a  more 
warlike  disposition.  It  is  a  constant  rule  with  the  Chi- 
lesians never  to  sue  for  peace.  The  Spaniards  are  ob- 
liged not  only  to  make  the  first  overtures,  but  to  pur- 
chase it  by  presents.  They  have  at  last  been  obliged 
to  abandon  all  thoughts  of  extending  their  conquests, 
and  reduced  to  cover  their  frontiers  by  erecting  forts 
at  proper  distances. 

The  Spanish  colonies  in  Chili  are  dispersed  on  the 
borders  of  the  South-sea.  They  are  parted  from  Peru 
by  a  dissert  of  80  leagues  in  breadth  ;  and  bounded  by 
the  island  of  Chiloe,  at  the  extremity  next  the  straits 
of  Magellan.  There  are  no  settlements  on  the  coast, 
except  those  of  Baldivia,  Conception  island,  Valparaiso, 
and  Coquimbo  or  La  Serena,  which  are  all  seaports. 
In  the  inland  country  is  St  Jago,  the  capital  of  the  co- 
lony. There  is  no  culture  nor  habitation  at  auy  di- 
stance from  these  towns.  The  buildings  in  the  whole 
province  are  low,  made  of  unburnt  brick  j  and  mostly 
thatched.  This  practice  is  observed  on  account  of  the 
frequent  earthquakes  ;  and  is  properly  adapted  to  the 
nature  of  the  climate,  as  well  as  the  indolence  of  the 
inhabitants. 

The  climate  of  Chili  is  one  of  the  most  wholesome 
in  the  whole  world.  The  vicinity  of  the  Cordilleras 
gives  it  such  a  delightful  temperature  as  could  not 
otherwise  be  expected  in  that  latitude.  Though  gold 
mines  are  found  in  it,  their  richness  has  been  too  much 
extolled  ;  their  produce  never  exceeds  218,7501. 
The  soil  is  prodigiously  fertile.  All  the  European 
fruits  have  improved  in  that  happy  climate.  The 
wine  would  be  excellent  if  nature  were  properly  as- 
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sisted  by  art  $  and  tbo  com-barvett  b  reckoned  a  bad  ^^j 
one  when  it  does  not  yield  a  hundred  foM.  With  all  | 
these  advantages.  Chili  has  no  direct  intercourse  with  ^*'^' 
the  mother-country.  Their  trade  is  confined  to  Peru, 
Paraguay,  and  the  savages  on  their  frontieie.  With 
these  last  they  exchange  their  less  valuable  commodi- 
ties, for  oxen,  horses,  and  their  own  children,  whom 
they  are  ready  to  part  with  for  the  roost  trifling  things. 
This  province  supplies  Peru  with  great  plenty  of  hides, 
dried  fruit,  copper,  salt-meat,  horses,  hemp,  lard, 
wheat,  and  gold.  In  exchange  it  receives  tobacco, 
sugar,  cacao,  earthen-ware,  woollen  doth,  lineni  hats, 
made  at  Quito,  and  every  article  of  luxury  brought 
from  Europe*  The  ships  sent  from  Calko  on  this 
traflic  were  formerly  bound  to  Conception  Bay,  but. 
now  come  to  Valparaiso.  The  commerce  between  this 
province  and  Paraguay  is  carried  on  bv  land|  though 
it  is  journey  of  300  leagues,  40  of  which  lie  through 
the  snows  and  precipices  of  the  Cordilleras  :  but  if  it  was 
carried  on  by  sea,  they  must  either  pass  the  straits  of 
Magellan  or  double  Cape  Horn,  which  the  Spaniards 
always  avoid  as  much  as  possible.  To  Paraguay  are 
sent  some  woollen  stuffs  called  poncho$^  which  are  used 
for  cloaks  \  also  wines,  brandy,  oil,  and  chiefly  gold. 
In  return  they  receive  wax,  a  kind  of  taliow  fit  to  make 
soap,  European  goods,  aad  negroes. 

Chili  is  governed  by  a  chief,  who  is  absolnte  in  all 
civil,  political,  and  military  affairs,  and  is  also  inde- 
pendent of  the  viceroy.  The  latter  has  no  authcvity 
except  when  a  ffovernor  dies  j  in  which  case  he  may 
appoint  one  in  his  room  for  a  time,  till  the  mother- 
country  names  a  successor.  If,  on  some  occasions,  the 
viceroy  has  interfered  in  the  government  of  Chili,  it 
was  when  he  has  been  either  authorized  by  a  particn- 
lar  trust  reposed  in  him  by  the  court,  or  by  the  defe< 
rence  paid  to  the  eminence  of  his  office :  or  when  be 
has  been  actuated  by  his  own  ambition  to  extend  bis 
authority.  In  the  whole  province  of  Chili  it  was  for- 
merly computed  there  were  not  20,000  white  men,  aad 
not  more  than  60,000  negroes,  or  Indians,  able  to  bear 
arms.  Since  1810  this  province  has  been  the  theatre  of 
some  revolutionary  movements,  which  are  not  yet  brooght 
to  a  termination.    See  Chili,  Supplement. 

CHILIAD,  an  assemblage  of  several  things  ranged 
by  thousands.  The  word  is  formed  of  the  Greek 
;^Amk,  fni/£r,  **  a  thousand.** 

CHILIAGON,  in  Geometfy^  a  regular  plane  figure 
of  100  sides  and  angles.  Though  the  imagination 
cannot  form  the  idea  of  such  a  figure,  yet  we  may 
have  a  very  clear  notion  of  it  in  the  mind,  and  csn 
easily  demonstrate  that  the  sum  of  all  its  angles  is 
equal  to  1 996  right  ones :  for  the  btemal  angles  of 
every  plane  figure  are  equal  to  twice  as  many,  right 
ones  as  tlie  figure  hath  sides,  except  those  four  which 
are  about  the  centre  of  the  figure,  from  whence  it 
may  he  resolved  into  as  many  triangles  as  it  has  sides. 
The  viXkihw  giPAri  de  Pepser^  ^  44.  has  brought  this 
instance  to  show  the  distinction  between  imaginatioo 
and  conceiving. 

CHILIARCHA,  or  Chiliarchus,  an  offiper  in 
the  armies  of  the  ancients,  who  had  the  command  of  a 
thousand  men. 

CHILIASTS,  in  church-history.    See  Mxllkha- 

RIANS.  ' 

CHILLINGWORTH,  William,  an  eminent  di- 
vine 
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Vine  of  the  charcb  of  England,  was  born  at  Oxford 
in  i6o2|  and  bred  there..  He  made  early  great  pro« 
ficiency  in  bis  studiesi  beiag  of  a  very  quick  genius* 
He  was  an  expert  nMlbemattcian,  as  well  as  au  able 
divine,  and  a  very  good  poet. .  Study  and  conversa- 
tion at  tbe  university  turning  upon  the  controversy 
between  tbe  charcb  of  England  and  tliat  of  Rome,  on 
aoconnt  of  the  king*s  marriage  with  Henrietta  daugh- 
ter to  Henry  IV.  king  of  France,  Mr  Cbilliugworth 
forsook  the  charcb  of  England  and  embraced  tbe 
Bomisb  religion*  Dr  Laud,  then  bishop  of  London, 
hearinff  of  this,  and  being  greatly  concerned  at  it, 
wrote  Mr  Cbillingwortb^  who  expressing  a  great  deal 
of  candour  and  impartiality,  that  prelate  continoed  to 
correspond  with  him.  This .  set  Mr  Cbillingworth  on 
a  new  inquiry ;  and  at  last  determined  him  to  return 
to  bis  fornier  religion.  In  1634  he  wrote  a  confnta* 
tion  of  the  arguments  which  had  induced  biro  to  fp 
over  to  the  church  of  Rome.  He  spoke  freely  to  bis 
friends  of  all  the  difficnlties  that  occurred  to  him  } 
which  gave  occasion  to  a  groundless  report,  that  he 
had  torned  Papist  a  second  time,  and  then  Protestant 
affain.  His  retorn.  to  the  communion  of  tbe  church 
of  Enriand  made  a  great  noise,  and  engaged  him  in 
ieveral  disputes  with  those  of  the  Romish  persuasion. 
But  in  1635  be  engaged  in  a  work  which  ^ve  him  a 
far  greater  opportanitv  to  confute  the  principles  of  the 
cfanrch  of  Rome,  and  to  vindicate  the  Protestant  re* 
ligion,  under  the  title  of  **  The  religion  of  Pkvte- 
ilanU  a  safe  Way  to  Salvation.*'  Sir  Thomas  CoTen« 
try,  lord  keeper  of  the  great  seal,  offering  him  pre- 
ferment, Mr  Cbillingworth  refused  to  accept  it  on  ac- 
count of  bis  scruples  with  regard  to  tbe  subscription  of 
the  39  articles.  However,  be  at  last  snrmonnted  these 
scmples  ^  and  fieing  promoted  to  the  chancellorship 
of  the  church  of  Suum,  with  the  prebend  of  Brix- 
worth  in  Northamptonshire  annexed  to  it,  he  com* 
plied  with  tbe  usual  subecription.  Mr  Cbillingworth 
was  zealonsly  attached  to  the  royal  party  ^  and,  in 
August  1643,  was  present  in  King  Charles  I.?8  armj 
at  the  siege  of  Gloucester,  where  be  advised  and  di- 
rected tbe  making  certain  engines  for  assaoltihg  the 
town.  Soon  after,  having  accompanied  tbe  Lord 
Hopton,  general  of  the  king's  forces  in  the  west,  to 
Arundel  castle  in  Sussex,  be  was  there  taken  prisoner 
by  the  parliamentary  forces  under  tbe  command  of  Sir 
William  Waller,  who  obliged  tbe  castle  to  surrender. 
But  his  illness  increasing,  be  obtained  leave  to  be 
conveyed  to  Chichester,  where  he  was  lodged  at  tbe 
bishop's  palace  i  and,  after  a  short  sickness,  died  in 
1644.  He  hath  left  several  excellent  works  behind 
him* 

CHILMINAB.    See  Pehsepous. 

CHILO,  one  of  tbe  seven  sages  of  Greece,  and  of 
the  ephori  of  Sparta  the  place  of  bis  birth,  flourished 
about  S56  years  before  Christ.  He  was  accustomed  to 
•ay  that  there  were  three  things  very  difficult :  *'  To 
keep  a  secret }  to  know  how  bmt  to  employ  onr  time } 
and  to  suffer  injuries  without  murmuring*"  According 
to  Pliny,  it  was  be  who  caused  tbe  short  sentence  Kfiow 
thyuff'f  to  be  written  in  letters  of  gold  in  tbe  temple  of 
Delpbos.  It  is  said  that  he  died  of  ^y,  while  em- 
bracing bis  son,  who  bad  been  crowned  at  the  Olympio 
inuBies. 

CHILOE,  aa  ukaA  lybg  aeu  Um  oout  of  Chili 
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in  South  America,  under  tbe  43d  degree  of  south  la«    Cbiloe 
titude.     It  is  the  chief  of  an  archipelago  of  40  islands,        || 
and  its  principal  town  is  Castro.     It  rains  here  almost  ^£^ 
all  the  year,  insomuch  that  nothing  but  Indian  com, 
or  some  such  grain,  that  requires  but  little  beat  to 
ripen  it,  can  ever  come  to  perfection.     They  have  ex- 
cellent shell-fishy  very  good  wild-fowl,  hogs^  sheep,  and 
beeves )  as  also  a  great  deal  of  honey  and  wax.    They 
carry  on  a  trade  with  Peru  and  Cbili ;  whither  they 
send  boards  of  cedar,  of  which  they  have  vast  forests. 

CHELTENHAM,  a  town  in  Gloucestershire,  six 
miles  from  Gloucester  $  noted  for  its  purgative  chaly* 
beate  spring,  which  has  rendered  it  of  late  years  a  place 
of  fashionable  resort.  This  water,  which  operates  with 
great  ease,  is  deemed  excellent  in  scorbutic  complaints, 
and  has  been  used  with  success  in  the  gravel. 

CHILTERN,  a  chain  of  chalky  bills  forming  tha 
southern  part  of  Buckinfffaamsbire,  the  northern  part 
of  the  county  being  distinguished  by  the  name  of  the 
Fale*  The  air  on  these  heights  is  extremely  bealtb- 
ftil :  Tbe  soil,  though  stony,  produces  good  crops  of 
wheat  and  barley  i  and  in  many  places  it  is  covered 
with  thick  woods,  among  which  are  great  quantities 
of  beech.— C^/mt  is  also  applied  to  the  hilly  parts  of 
Berkshire,  and  it  is  believed  has  the  saltae  meaning  in 
some  other  counties.  Hence  the  Hundreds  lying  in 
those  parts  are  called  the  CAHtem  Hundreds* 

CaiLTBRV Hundreds^  Stewards  ^  Of  the  hundreds 
into  which  many  of  tlie  English  counties  were  divided  by 
King  Alfred  for  the  better  govemment|.tbe  jurisdiction 
was  originally  vested- in  pecnliar  courts;  but  came  after- 
wards to  be  devolved  to  tbe  connty  courts,  and  so  re- 
mains at  present ;  excepting  with  regard  to  some,  as  tha 
ckUUme^  which  have  been  by  privilege  annexed  to  tha 
crown.  These  having  still  their  own  courts,  a  steward 
of  those  courts  is  appointed  by  the  chancellor  of  tbe 
exchequer,  with  a  salary  of  2oe.  and  all  fees,  &c.  be- 
longing to  the  office  ;  and  this  is  deemed  an  appoint- 
nsent  of  such  profit,  as  to  vacate  a  seat  in  parliament. 

CHIMiBRA,  a  port  town  of  Turkey  in  Europe, 
situated  at  the  entrance  of  tbe  golf  of  Venice,  in  tha 
province  of  Epiros,  about  32  miles  north  of  the  city 
of  Corfu,,  near  which  are  the  mountains  of  ChimsBra, 
which  divide  Epirus  from  Tbessaly.  E.  Long.  ao.  40. 
N.  Lat.  40.  ao. 

Chimjkra,  in  fabulous  liistory,  a  celebrated  mon- 
ster, sprung  from  Echidna  and  Typfaon.  It  bad  thrsa 
heads  j  that  of  a  lion,  a  goat,  and  a  dragon ;  and  con- 
tinually vomited  flaines.  The  fore  parts  of  its  body 
were  those  of  a  lion,  the  middlci  was  that  of  a  goat, 
and  the  binder  parts  were  those  of  a  draffon.  It  ge- 
nerally lived  in  Lycia,  about  the  reign  of  Idbates,  by 
whose  orders  Bellerophon,  mounted  on  the  horse  Pe- 
gasus, overcame  it  His  fabulous  tradition  is  explain- 
ed by  the  recollectiott  that  there  was  a  burning  moun- 
tain in  Lycia,  whose  top  was  the  resort  of  lions  on 
account  of  its  desolate  wilderness ;  the  middle,  which 
was  fruitful,  was  covered  with  goats  ;  and  at  the  bot- 
tom the  marsbv  ground  abounded  with  serpents.  Bel- 
leraphon  is  said  ta  have  conquered  the  Chinuera,  be- 
cause he  destroyed  the  wild  beasts  on  that  mountain,, 
and  rendered  it  habitable.  Plutarch  says  that  it  was  tha 
captain  of  some  pirates  who  adorned  their  ships  with 
the  images  of  a  lion,  a  goat,  and  a  dragon. 

By  a  ciwtara  among  the  philosopberSi  is  under- 
stood 


ra. 


C    H    1 


t    792    ] 


CHI 


Cliimcni,  stood  a  mere  creators  of  the  tmagioation,  composed  of 
IChimet.  g^^  contradictions  and  absurdities  as  cannot  possibly 
anjwbere  exist  but  in  thought. 

CHIMES  of  a  Clock,  a  kind  of  periodical  music, 
produced  at  equal  intervals  of  tlmci  bj  means  of  a 
particular  apparatus,  added  to  a  clock. 

In  order  to  calculate  numbers  for  the  chimes,  and 
adapt  tbe.chime-barreli  it  must  be  observed,  that  the 
barrel  must  torn  round  in  the  same  time  that  the  tune 
it  is  to  play  requires  in  singing.  As  for  the  chime- 
barrel,  it  may  be  made  up  of  certain  bars  that  run 
athwart  it,  with  a  convenient  number  of  holes  punch*, 
ed  in  them  to  put  in  the  pins  that  are  to  draw  each 
-hammer;  and  these  pins,  in  order  to  play  the  time 
of  the  tune  rightly,  must  stand  uprightly  or  hang  down 
from  the  bar,  some  more,  some  less.  To  place  the 
pins  rightly,  you  may  proceed  by  the  way  of  changes 
on  bells;  viz.  i,  2,  3,  4;  or  rather  make  use  of  the 
musical  notes.  '  Observe  what  -is  the  compass  of  your 
tune,  and  divide  the  barrel  accordingly  from  end  to 
end. 

Tbos,  in  the  examples  on  Plate  CXLIV.  each  of 
the  tones  is  eight  notes  in  compsss  ;  and  accordingly 
the  barrel  is  divided  into  eight  parts.  These  divisions 
are  struck  round  the  barrel }  opposite  to  which  are  the 
bammer^tails. 

We  speak  here  as  if  there  were  only  one  hammer 
to  each  bell,  that  it  may  be  more  clearly  apprehended ; 
but  when  two  notes  of  the  same  sound  come  together 
In  a  tune,  there  most  be  two  hammers  to  the  bell  to 
strike  it ;  so  that  if  in  all  the  tunes  you  intend  to  chime 
of  eight  notes  compass,  there  should  happen  to  be  such 
double  notes  on  every  bell,  instead  of  eight  yon  most 
have  sixteen  hammers ;  and  accordingly  you  must  divide 
the  barrel,  and  strike  sixteen  strokes  round  it,  opposite 
to  each  hammer  tail ;  then  yon  are  to  divide  it  round 
about  into  as  many  divisions  as  there  are  musical  blirt, 
semibreves,  minims,  &c.  in  the  tune. 

Thus  the  hundredth-psalm  tnne  has  20  semibreTos, 
mud  each  division  of  it  is  a  semibreve ;  the  first  note 
of  it  also  is  a  semibreve }  and,  therefore,  on  the  chime- 
barrel  must  be  a  whole  division,  from  five  to  five ;  as 
you  may  noderstand  plainly,  if  yon  conceive  the  sor- 
face  of  a  chime-barrel  to  be  represented  by  the  above 
figures,  as  if  the  cylindrical  superficies  et  the  barrel 
were  stretched  out  at  len^,  or  extended  on  a  plane } 
and  then  such  a  table,  so  divided,  if  it  were  to  be 
wrapped  round  the  barrel,  would  show  the  places  where 
all  the  pins  are  to  stand  in  the  barrel ;  for  the  dots 
nmning  abeot  the  table  are  the  places  of  the  pins  that 
play  t&  tone. 

Indeed,  if  the  chimes  are  to  he  complete,  you  ought 
to  have  a  set  of  bells  to  the  gamut  notes ;  so  as  that 
each  bell  having  the  true  sound  of  jo/,  la^  mt^  fa^  you 
may  play  any  tune  with  its  flats  and  sharps ;  nay,  you 
may  by  this  means  play  both  the  base  and  treble  with 
ene  barrel  \  and  by  setting  the  names  of  your  bells  at 
the  head  of  any  tnne,  that  tune  may  easily  be  trans- 
ferred to  the  diime-barrel,  without  any  skill  in  music  \ 
but  it  must  be  observed,  that  each  line  io  the  music  is 


three  notes  distant  \  that  is,  there  is  a  note  between    ckiarei« 
each  line,  as  well  as  upon  it.  ChbwejF. 

CHIMNEY,  in  Architeeiure^  a  particvlcr  part  of  a*— "V— ' 
house,  where  the  fire  is  made,  having  a  tube  or  funnel 
to  carry  off  the  smoke.  The  word  chimney  comes  fronl 
the  French  chemimte;  and  that  from  the  Latin  mmi- 
nata^  **  a  chamber  wherein  is  a  chimney  f^  eammaiOf 
again,  comes  from  cammus ;  and  that  mm  the  Greek 
uMfutH^  *'  chimney  j^'  of  a«K*,  trfD^  ^*  I  bom«^* 

Chimneys  are  usually  supposed  a  modem  invention, 
the  ancients  only  making  use  of  stoves  $  hot  Octavio 
Ferrari  endeavours  to  prove  chimneys  in  use  among 
the  ancients.  To  this  end,  be  cites  the  authority  of 
Virgil, 

Etjam  summayroeui  vQtarutn  eulminajumanti 

and  that  of  Appian,  who  says,  '^  That  of  those  persona 
proscribed  by  the  triumvirate,  some  hid  themselves  in 
wells  and  common  sewers,  and  some  on  the  tops  of 
houses  and  chimneys  ;^*  for  so  he  understands  a«imXi# 
tfffw^MK,  Jvmarm  mb  tecto  posita.  Add,  that  Aristo- 
phanes, in  One  of  his  comedies,  introduces  his  old  man, 
Polycleon,  shut  np  in  a  chamber,  whence  heendeavooft 
to  make  his  escape  by  the  ckunnegm 

Chimneys,  in  Professor  Beckmann^s  opinioD,  are 
comparatively  of  modem  invention.  We  ahall  lay  he- 
fore  our  readers  some  observations  from  hn  elaborate 
dissertation  on  this  subject.  He  thns  explains  the  abote 
passage  of  Virgil. 

**  When  the  triumviri,  says  Appiah^  cansed  those  oDtrAr^fif 
who  had  been  proscribed  by  them  to  be  aonght  for  fajcvMia.  liU 
the  military,  some  of  them,  to  avoid  the  bloody  ^^[]^\i^^Y- 
of  their  persecutors,  hid  themselves  in  wells,  and  others,*^       ** 
as  Ferrarios  translates  the  words,  mAnnarm  tub  iedo^ 
qua  sciUcetJumus  i  teeto  evolvUur  (a).  The  tme  trans- 
lation,  however  (says  Mr  Beckmann),  hjumota  cobmiv- 
euta.    The  principal  persons  of  Borne  endeavoured  to 
cooceal  themselves  in  the  smoky  apartments  of  the  up- 
per stonr  under  the  roof,  which,  in  general,  were  inha- 
bited only  by  poor  people }  and  this  seems  to  be  eon- 
firmej  by  what  Juvenal  f  expressly  says,  Satus  retntf  '^  '• 
m  coRnacultt  miles*  ^''*  ^1' 

^  Those  passages  of  the  ancients  uliicb  speak  of 
smoke  rising  up  from  houses,  have  widi  equal  impro- 
priety been  supposed  to  allu^  to  chimneys,  as  if  the 
smoke  could  not  make  its  way  throogb  doors  and  win- 
dows. Seneca  t  writes,  *  Last  evening  I  had  some  >  JBTjpsi^' 65 
friends  with  me,  and  on  that  account  a  stronger  smoke 
was  raised ;  not  such  a  smoke,  however,  as  bursts  forth 
firom  the  kitchens  of  the  great,  and  whidi  alarms  the 
watchmen,  but  such  a  one  as  signifies  that  guests  are 
arrived.^  Those  whose  iudgments  are  not  already 
warped  by  prejudice,  will  undoubtedly  find  the  true 
sense  of  these  words  to  be,  that  the  smoke  forced  its  way 
thmiigh  the  kitchen  windows..  Had  the  bouses  been 
built  with  chimney  funnels,  one  cannot  conceive  why 
the  watchmen  should  have  been  alarmed  when  they  ob- 
served a  stronger  smoke  than  usual  arising  firom  them  ^ 
but  as  the  kitchens  had  no  convenience  of  that  nature, 
an  apprehension  of  fire,  when  estraordiaaiy  entertain- 
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Cliimii«f.  lAei^^**  ^^^  ^0  ^  provided  in  the  hooiies  of  the  rich  for 
»  \  ■  ■  ■»  large  companieSi  seems  to  have  been  well  founded  $ 
and  on  such  occasions  people  appointed  for  that  par- 
pose  were  stationed  in  the  neighbonrhood  to  be  con- 
stantly on  the  watchy  and  to  be  ready  to  extinguish 
the  flames  in  case  a  fire  should  happen.  There  are 
many  other  passages  to  be  found  in  Roman  authors  of 
the  like  kind,  which  it  is  hardly  necessary  to  mention  j 
•  Eclog,  J.  wch  as  that  of  Virgil*, 

▼cr.  53.  Etjam  summa  procui  vtUarum  culminafumant. 

f  AukUar,  ^^^  ^  following  words  of  Plaotus  t,  descriptive  of  a 
•ct.  u.  •0.4.  miser  : 

Qr/iVr  divum  atque  hominum  efamat  coniinuo  Jidem^ 
Suam  rem  pcrtisse^  seqtse  eradicarier^ 
De  suo  tigilhfumus  si  qua  exiijbras. 

**  The  passage  of  Aristophanes  above  alluded  to, 
liowever  (says  Uie  professor),  which,  according  to  the 
usual  translation,  seems  to  allude  to  a  common  chimney, 
can,  in  my  opinion,  especially  when  we  consider  the 
illnstration  of  the  scholiasts,  be  explained  aUo  by  asim- 
pie  bole  in  the  roof,  as  Reiske  has  determined }  and. 
jn4eed  this  appears  to  be  more  probable,  as  we  find 
mention  made  of  a  top  or  covering  (v«Ai»)  .with  which 
the  hole  was  closed/* 

Jt  has  been  said  that  the  instances  of  chimneys  re- 
■Miining  among  the  ruins  of  ancient  buildings  are  few, 
and  the  rules  given  by  Vitruvius  for  building  them  are 
obscure  \  but  it  appears  that  there  exists  no  remains  of 
ancient  chimneys  ^  and  that  Vitruvius  gives  no  rules, 
either  obscure  or  perspicuous,  for  building  what,  in  the 
modern  acceptation  of  the  word,  deserves  the  name  of 
a  chimney. 

*'  The  ancient  mason- work  still  to  be  found  in  Italy 
does  not  determine  the  question.  Of  the  walls  of  towns, 
temples,  amphitheatres,  baths,  aqueducts,  and  bridges, 
there  are  some  though  very  imperfect  remains,  in  which 
chimneys  cannot  be  expected }  but  of  common  dwell- 
ing houses  none  are  to  be  seen,  except  at  Herculaneum, 
and  there  no  traces  of  chimneys  have  been  discovered. 
The  paintings  and  pieces  of  sculpture  which  are  preser- 
ved, afford  us  as  little  information  ;  for  nothing  can  he 
perceived  in  them^tbat  bears  tbe  smallest  resemblance 
to  a  mtMlem  chimney. 

**  If  there  were  no  funnels  in  the  houses  of  the  an- 
ctents  to  carry  off*  the  smoke,  the  dire4:tion8  given  by 
Columella,  to  make  kitchens  so  high  that  the  roof  should 
not  catch  fire,  was  of  tbe  utmost  importance.  An 
accident  of  the  kind,  which  the  author  seems  to  have 
apprehended,  had  almost  happened  at  Beneventum, 
when  the  landlord  who  entertained  Mteceuas  and  his 
company  was  making  a  strong  fire  in  order  to  get  some 
birds  sooner  roasted. 


ubi  sedt/itis  hospes 


tUormt 
lib.  i  lat  5. 


Pttm  arsit^  macros  dum  turdos  versat  in  igne  / 
Nam  vaga  per  veterem  dilapsoflamma  culinam 
Wutcano  summum  prdperahat  lambere  tectam  %• 


£[aA  there  been  chimneys  in  the  Roman  houses,  Vitru- 
vius certainly  would  not  have  failed  to  describe  their 
construction,  which  is  sometitnes  attended  with  consider- 
able difficulties,  and  which  is  intimately  connected  with> 
the  regulation  of  the  plan  of  the  whole  edifice.  He 
does  not,  however,  say  a  word  on  the  subject ;  netther 
YuL.  V.  Part  IL 


does  Julius  Pollox,  who  has  collected  with  great  care  chimney. 

the  Greek  names  of  every  part  of  a  dwelling-bouse  \ '       ^       » 

and  Grapaldus,  who  in  later  times  made  a  collection  of 

the  Latin  terms,  has  not  given  a  Latin  word  expressive 

of  a  modem  chimney  *.**  *  FrmatitH 

*^  Camenii  signified,  as  far  as  I  have  been  able  to  ^*^\^. 
learn,   first  a  chemical    or   metal lurgic   furnace,    in^JJj^^^ 
which  a  crucible  was  placed  for  melting  and  refininig*|^^[]j^^j|^* 
metals  \   secondly,   a  smithes  forge  \   and,   thirdly,   a 
hearth  on  which  portable  stoves  or  fire-pans  were  pla- 
ced for  warming  the  apartment.     In  all  these,  how- 
ever, there  appears  no  trace  of  a  chimney.'^     Herodo- 
tus relates  (lib.  viii.  c.  ijyO*  t^*^^  *  ^'i>g  ^^  Libya, 
when  one  of  his  servants  asked  for  his  wages,  offered 
him  in  jest  the  sun,  which  at  that  time  shone  into  the 
house  through  an  opening  in  the  roof,  under  which  the 
fire  was  perhaps   made   in  the  middle  of  the  edifice. 
If  such  a  hole  must  be  called  a  chimney,  our  author 
admits  that  chimneys  were  in  use  among  the  ancients, . 
especially  in  their  kitchens ;  but  it  is  obvious  that  such 
chimneys  bore  no  resemblance  to  ours,  through  which 
the  sun  could  not  dart  his  rays  upon  the  floor  of  any 
apartment. 

However  imperfect  may  be  the  information  which 
can  be  collected  from  the  Greek  and  Roman  authors  re- 
specting the  manner  in  which  the  ancients  warmed  their 
apartments,'  it  nevertheless  shews  that  they  commonly 
used  for  that  purpose  a  large  fire-pan  or  portable  stove, 
in  which  they  kindled  wood,  and,  when  the  wood  was 
well  lighted,  carried  it  into  the  room,  or  which  they 
filled  with  burning  coals.    When  Alexander  the  Great 
was  entertained  by  a  friend  in  winter,  as  the  weather 
was  cold  and  raw,  a  small  fire  bason  was  brought  into 
tbe  apartment  to  warm  it.    The  prince,  observing  the 
size  of  the  vessel,  and  that  it  contained  only  a  few  coals, 
desired  his  host,  in  a  jeering  maimer,  to  bring  more 
wood  or  frankincense  ;  giving  him  thus  to  nnderstand 
that  the  fire  was  fitter  for  burning  perfumes  than  to 
produce  heat.     Anacbarsis,  tbe  Scythian  philosopher,, 
though  displeased  with  many  of  the  Grecian  customs, . 
praised  the  Greeks,  however,  because  they  shut  out  the 
smoke  and  brought  only  fire  into  their  houses  f •    We  f  PlMtarcA, 
are  informed  by  Lampridius,  that  the  extravagant  He-^'"**"- 
liogabalus  caused  to  be  burned  in  these  stoves,  instead  !^  |^  ^* 
of  wood,  Indian  spicerie8,.and  costly  perfumes  {.    It  is  |^^  \mn^ 
also  worthy  of  notice,  that  coals  were  found  in  some  oliprik  VUm 
tbe  apartments  of  Herculaneum,   as  we  are  told   hytMiogtit, 
Winkelmann,  but  neither  stoves  nor  chimneys.  **^  3'* 

It  is  well  known  to  every  scholar,  that  the  useful  arts 
of  life  were  invented  in  the  east,  and  that  the  customs, 
manners,  and  fnrnitnre  of  eastern  nations,  have  remain- 
ed from  time  immemorial  almost  unchanged.     In  Per-  ^ 
aia,  which  the  late  Sir  William  Jones  seems  to  have  con- 
sidered as  the  original  country  of  mankind,  the  me- 
thods employed  by  tbe  inhabitants,  for  warming  t  hem- 
Helves,  have  a  great  resemblance  to  those- employed  by 
the  ancient  Greeks  and  Romans  for  the  aame  purpose. 
According  to  De  la  Valle,  the  Persians  make  fires  in 
their  apartments,    not  in  chimneys  as  we  do,  but  in 
stoves  in  the  earth,  which  they  call  tennor*     **  These 
stoves  consist  of  a  square  or  round  hole,  two  spans  or  a . 
little  more  in  depth,  and  in  shape  not  unlike  an  Italian 
cask.     That  this  .hole  may  throw  out  heat  sooner,  and : 
with  more  strength,  there  is  placed  in  it  an  iron  vessel « 
of  the  same  aiae,  wbieli  is  either  illed  with  bttming? 
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Chimney,  coals,  qr  a  fire  of  wood  and  other  inflammable  aub* 
*  V  ■  ■■' stances  is  made  in  it.  "When  this  is  done,  they  place 
over  the  hole  or  stove  a  wooden  top,  like  a  small  low 
table,  and  spread  above  it  a  large  coverlet  qoil ted  with 
cotton,  which  hangs  down  on  all  sides  -to  the  floor. 
Tliis  covering  condenses  the  beat,  and  causes  it  to 
warm  the  whole  apartment.  The  people  who  eat  or 
converse  there,  and  some  who  8I^ep  in  it,  lie  down  on 
the  floor  above  the  carpet,  and  lean,  with  their  shoulders 
against  the  wall,  on  square  cushions,  upon  which  they 
sometimes  also  sit ;  for  the  termor  is  constructed  in  a 
place  equally  distant  from  the  walls  on  both  sides. 
Those  who  are  not  very  cold  only  pot  their  feet  under 
the  table  or  covering  \  but  those  who  require  more  beat 
can  put  their  hands  under  it,  or  creep  under  it  altoge* 
ther.  By  these  means  the  stone  difloses  over  the  whole 
body,  without  causing  uneasiness  to  the  head,  so  pene- 
trating and  agreeable  a  warmth,  thatt  I  never  in  win- 
ter experienced  any  thing  more  pleasant.  Those,  how* 
ever,  who  require  less  heat,  let  the  coverlet  hang  down 
on  their  side  to  the  floor,  and  enjoy  without  any  incon- 
venience from  the  stove  the  moderately  heated  air  of 
the  apartment*  They  have  a  method  also  of  stirring 
up  or  blowing  the  fire  when  necessary,  by  means  of  a 
small  pipe  united  with  the  tennor  or  stove  under  the 
earth,  and  made  to  project  above  the  floor  as  high  as 
one  chooses ;  so  that  the  wind,  when  a  person  blows 
into  it,  because  it  has  no  other  vent,  acts  immediately 
upon  the  fire  like  a  pair  of  bellows.  When  there  is 
no  longer  occasion  to  use  this  stove,  both  holes  are 
closed  up,  that  is  to  say,  the  mouth  of  the  stove  and 
that  of  the  pipe  which  conveys  the  air  to  it,  by  a  flat 
stone  made  for  that  purpose.  Scarcely  any  appear- 
ance of  them  is  then  to  be  perceived,  nor  do  they  oc- 
casion inconvenience,  especially  in  a  country  where  it 
is  always  customary  to  cover  the  floor  with  a  carpet, 
and  where  the  walls  are  plastered.  In  many  parts 
these  ovens  are  used  to  cook  victuals,  by  placing  ket- 
tles over  them.  Tliey  are  employed  also  to  bake 
bread  \  and  for  this  purpose  they  are  covered  with  a 
large  broad  metal  plate,  on  which  the  cake  is  laid  \  but 
if  the  bread  is  thick  and  requires  more  heat,  it  is  put 

«  Bui.  (f  into  the  stove  itself  *.'» 

Inv€fU,  ii 
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MetM  qf  Builduig  CHrnvsva  that  yfUl  HQl  mndke,  CfciouMy 
Workmen  have  different  methods  of  drawing  up  tho 
funnels  of  chimneys,  generally  according  to  their  own 
fancies  and  judgments,  and  sometiipes  according  to  the 
customs  of  places.  They  are  seldom  directed  Inr  sound 
and  rational  principles.  It  will  be  found,  for  the  most 
part,  that  the  smoking  of  chimneys  is  owing  to  tbeiir 
being  carried  np  narrower  near  the  top  than  below,  or 
zig-zag,  all  in  angles  \  in  some  cases,  indeed,  it  is 
owing  to  accidental  causes  j  but,  for  the  most  part, 
to  those  two  above  mentioned.  Where  they  are  car- 
ried op  in  the  pyramid  or  tapering  form,  especially  if 
the  house  be  of  a  considerable  height,  it  is  ten  to  one 
but  they  sometimes  smoke.  The  air  in  the  rooms, 
being  rarefied,  is  forced  into  the  funnel  of  the  chim- 
ney, and  receives  from  the  fire  an  additional  force  to 
carry  up  the  smoke.  Now  it  is  evident,  that  the  fur- 
ther up  the  smoke  flies,  the  less  is  the  force  that  drives 
it,  the  slower  it  most  move,  and  consequently  the 
more  room  in  proportion  it  should  have  to  move  in  ; 
whereas  in  the  usual  way  it  has  les»,  by  the  sides  of 
the  chimney  being  gathered  closer  and  closer  to 
gether. 

The  method  here  proposed  of  carrying  up  chim- 
neys will  be  objected  to  by  some,  thus :  The  wider  a. 
chimney  is  at  the  top,  say  they,  the  more  liberty  has 
the  wind  to  blow  down.  Very  true  ;  but  is  it  not  xe- 
sisted  in  going  down,  both  by  the  form  of  the  chim« 
ney  and  other  evident  causes,  so  that  it  most  retinn 
again  ?  In  the  other  way,  when  the  wind  blows  down, 
the  resistance  being  less,  the  wind  and  smoke  are,  if 
we  may  use  the  expression,  imprisoned,  and  make  tlm 
smoke  puff  out  below.  This  method  has  proved  ef- 
fectual after  all  others  had  failed ;  and  that  in  a  house 
placed  in  the  worst  situation  possible,  namely,  under  a 
high  mountain  to  the  southward,  from  which  strong 
blasts  blow  down  upon  it.  A  vent  was  carried  up 
without  angles,  as  perpendicular  as  possible  ;  and  waa 
made  about  three  or  four  inches  wider  at  top  than  at 
the  bottom :  the  funnel  was  gathered  in  a  throat  di-^ 
rectly  above  the  fire-place,  and  so  widening  upwards. 
Since  that  time  the  house  has  not  only  ceased  to  smoke, 
but  when  the  doors   stand  open,   the  draught 


IS.  so 

The  professor  farther  observes,   the  oldest  account  strong,  that  it  will  carry  a  piece  of  paper  out  at  the 

of  them  which  be  finds  is  an  inscription  at  Venice,  chimney  head.     See  more  on  this  subject,  and  the  im-. 

which  relates,  that  in  the  year  X347   a  great  many  provements    by    Count  Bnmford,    under   the   article 

chimneys  were  thrown  down  by   an   earthquake,     it  Smoke. 

would  appear,  however,  that  in  some  places  they  had  CHnturtr'Money^  otherwise  called  HeartA^mtmef^  a 

been  in  use  for  a  considerable  time  before  that  period  ;  duty  to  the  crown  on  houses.     By  stat.  14.  Char.  IL 

for  De  Gataris,  In  his  history  of  Padua,  relates,  that  cap.  2*  every  fire-hearth  and  stove  of  every  dwelling 

Francesco  de  Carraro,  lord  of  Padua,  came  to  Rome  in  or  ether  honse,  within  England  and  Wales,  (except 

1368,  and  finding  no  chimneys  in  the  inn  where  he  such  as  pay  not  to  church  and  poor),  was  chamablo 

lodged,  because  at  that  time  fire  was  kindled  in  a  hall  with  as.  per  annnm,  payable  at  Michaelmas  and  Lady- 

in  the  middle  of  the  floor,  he  caused  two  chimneys  day  to  the  king  and  his  heirs  and  successors,  &c.  $ 

like  those  which  had  hng  been  used  at  Padua  to  be  which  payment  was  commonly  called  chimney-fnoney^ 


constructed  by  masons  and  carpenters,  whom  he  had 
brought  along  with  him*  Over  these  chimneys,  the 
first  ever  seen  at  Rome,  he  affixed  his  arms,  which 
were  still  remaining  in  the  time  of  De  Gataris,  who 
died  of  the'  plague  in  1405. 


This  tax,  being  much  complained  of  as  burdensome 
to  the  people,  has  been  since  taken  off,  and  others 
imposed  in  its  stead  ;  among  which  that  on  windows 
has  by  some  been  esteemed  almost  equally  grievous* 
CHIMPANZEE,  in  Na^tfni/£bA>fy.    SeeSlMlA. 
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